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Topic 7: What is covered?

These are the topics covered in Topic 7:

- 7.1. User-centred design (UCD)

7.2. Usability

7 User-centred |7.3. Strategies for user research

design 7.4. Strategies for UCD

7.5. Beyond usabilty—designing for pleasure and emotion

2
2
2
2
2
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/.1 User-Centred Design

Essential Idea: The fundament ciple of U er dmg It ¢ 1€ f

FRZ T Notes / Activities

Concepts and principles:
e The designer needs to have a deep understanding of the user, task and the environment

e The process is Herative, led by the user and developed through user-cantred evaluation
o The product mus! address the whole user experience
e UCD design teams are multidisciplinary
e The five stages of UCD: research, concept, desgn, implementation, launch
e Inclusive design
Guidance:

¢ UCD design teams may include anthropologists, ethnographers and psycholegists
* Inclusive design requires designing universally accessible products for all users including those with physical,
sensory, perceptual and other challenges and impairments.

The ability to put aside ona's own ideas and bias Is essential for UCD. Designers must act with integrity and not
project their own ideas of what the user requirements are when trying to create technological solutions to their
problems.

Nature of design:
As 3 designer you must consider the needs, wants and limitations of the end user within every element of the design
cycle. The ability to identify how users will interact with a product, service or system is vital for its success. To
achieve this, designers must be able to acquire and analyse valid data without making assumptions about how the
product may be used

7.1 USER-CENTRED DESIGN (UCD)

A designer must consider the needs, wants and
limitations of the end user within every element of the
design cycle. The ability to identify how users will
interact with a product, service or system is vital for its
success. To achleve this, designers must be able to
acquire and analyse valid data without making
assumptions about how the product may be used.

The ability to put aside one's own ideas and bias is
essential for UCD. Designers must act with integrity
and not project their own ideas of what the user
requirements are when trying to create technological
solutions to their problems.

Human Cent
Design

The Designer Needs to Have a Deep Understanding of the User, Task and the
Environment.

Donald Norman (who developed the concept) found that products:

were difficult to use.
often included style changes KT
solely for style sake which
reduced usability.

e these inclusions increased the
cost.
increased complexity.
reduction in efficient use. 5




The principles of UCD to the design process.

o A design is based upon an explicit understanding of users, tasks and environments.
o Users are involved throughout design and development.
o The design is driven and refined by user-centred evaluation.

The process is iterative.

o The design addresses the whole user experience.
o The design team includes multidisciplinary skills and perspectives, such as Don
Norman's engineering and psychology degrees.
Students should be able to apply the above.

User-Centered Design and the User, Task & Environment

User-Centered Design and
the User

User-Centered Design and the Task

User-Centered Design
and the Environment

Term: UCD /s a design process paying
particwiar attention ta the needs of
potential users of a product through
nvolvement of users af all sfages of
the design process

Term: Usar - Porson wlilis
Ing thwe prockuct, person
wha is being affected by
the product or who s
reaping
benefitstfrowbocks,

Torm: Task - The thing that the prodict is
sipposed 10 do, howaver the user moy
Pave severad sub uses for the prodhact

Torm: Environment -
The place where o
product & likely to bo
used

Term: Empathetic - Whan the
designer takes the place of the user to
see who potentially could use the

product and the object could be betfer
suited for the consumer.

* It considers how user: ave
Whely 1o use the sroduct
o Dests peodicts with
octual users

» Sometimes colled ‘e
oatkic draln’, the user
coentred appevoch pets
Ihe degn team in dvect
comtact with the poopde
they sre desigrong for,
that is. to empathioe with
potential users and w0
yaw a betler urderviand
g of very’ thoughts
needs, vatues and belefy

o Tahes o account common tashs such as
ticheting vending machines, ATM or »
stave t0p need special cunsideration

The interface should be 2 standard that is
the user goos from shove top 1o anather or
different Sank ATM's it s eanly under
wood st can pecform the task eanily and
ethoently

o mportant functions are emily recognised

* Takes ito account In
the use of 3 product
n a partiodar
enviraonment
* Erwironments ike
opon plan office, car
or kitchen dworking
anvelope)
o Car location and lay
out of controls pro
mube vfficiency and
wfaty whil driving
0 window ton
trok on the door

# storec controb an
the sienring
whee!

User-Centred Evaluation

Term: Iterative — Act of rapealing & process
with the ainy of approaching a desired goal,
target or result, Each repetition of the process
Is also called an fteration, and the results of
one iteration are used as the starting point for
the next leration

UCD is tterative juat kke the design cycle,
Here though emphasis i3 on the user
throughout the product design cycle. At each
stape the user is consulted and modifications
are made until the consumer requirements
are mel. Then it is released. See below the
Five Stages of UCD

Notes / Activities




User-Centred Evaluation Notes / Activities

Research Concept Design Implementation Launch
- - Irtaal idoas nm . Deveopmane . vanous testing .
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. Cooonpl - SCwd mocsy b stong we
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|sees plnce

3 wecde e of

. i Lsers
et Irextney . Eviiason .
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o \actig and tha deign agmnst

- The C3 AOPOaION cycle bty
gohe wiih a VeALDIrYe. - £ SQUISINGNES
mul-dncping - valaaton s ted requromeTts mut-Sscpeat . N e shawe
¥ fmams it back ntn the . Niows for mam ¢ mam s Sagram for
GTNGTANT RGN Cytda Lt A
NN . 11 1% ek and avkian by
el s Y0 Carry ot e st s

. A medvcacpinay design Mam
. am of desgnen - Evauston i

od) Bk Wl

the desgn .
. cpoho dagram Mo
dogram o Concept - NE the above Mol To e on

Seagram e

Desgn

UCD Design Teams are Multidisciplinary.

As can be sean from the five stages of UCD that
many other experts are used in the design and
production of a UCD product

These include: anthropelogists (study humans,
human behaviors and society), ethnographers

with the built environment), psychologists (study m
of the mind) and focus groups to advise the

(study in people and cultures), engineers (deal
creative designers.

v

Inclusive Design

Inclusive design is:

Welcoming to everyone

Responsive to people's needs

Intuitive to use

Flexible

Convenient so they can be used without undue effort
or special separation and so that they maximise
independence

UCD is a part of Inclusive design. Inclusive design
is about designing universaily accessible products
for all users regardless of age, physical, sensory,
perceptual functioning levels (disability). By
designing products for all users regardless ability
will ensure there is a market for their products and
increases their feasibility as an innovation




The Product Must Address the Whole User Experience

Term: User Experience - A person’s
perceptions and responses that resuit
from the use or anticipated use of a
product, system or service, ihis can
modify over time due to changing
usage clrcumsfances

UCD answaers questions about users
and their tasks and goals, then uses
the findings to make decisions about
development and design

Who are the users of the product?

What are the users' tasks and goals?

What are the users' experiences and expertise with the product
and products like it?

What functionality do the users require of the product?

What other stakeholders will be impacted by the product?

Why is the product being developed?

What are the overall objectives?

How will the product be used?

How will it be judged a success?

What are the technical and environmental constraints?

What functionality is needed by users?

What are the typical scenarlos of haw and why users will use the
product?

What are the usability goals?

How important Is ease of use and ease of learning?

How long should It take users to complete their tasks?

Is It Iimportant to minimize user errors?

Are there any initial design concepts?

Notes / Activities




7.2 - Usability Notes / Activities

Aims
e Understand that a design team should be “user” driven and frequent contact with potential users is essential.
e Understand how a product, service or system may be used and how as a designer you must consider the
prior knowledge and experience of the users, as well as their typical psychological responses
¢ How evaluation methods are used that utilize appropriate testing and trialling strategies to determine these
aspects,

Conceptual Design

USER-CENTERED
DESIGN PROCESS

Launch and Maintenance Design and Implomentation

—

Usability Evaluation

7.2 USABILITY

A design team should be "user" driven and frequent contact
with potential users Is essential. To understand how a product,
service or system may be used, the designer must consider the
prior knowledge and experience of the users, as well as their
typical psychological responses, Evaluation methods that
utilize appropriate testing and trialling strategies must be used
to determine these aspects

Designers must consider the limits of population stereotypes.
Through recognizing these limits, the designers can critically
assess the appropriateness of their product in relation to those
who will use it.

7.2 USABILITY YD

YANKD DESICN

I e I T T T e e M et e

e Usability s how weil a human-made product
(tool, machine, webpage, a system or
process) can be effectively {completely and
accurately) and efficiently (fast and with
mirnimum effort) used by users,

e |t functions in a predictable and consistent
way.

e The human-made product can be considered
Intuitive, pleasant, enjoyable o use,
prevents user errors or if errors occur then the

user can gasily recover

From the ISO ... Usabllity is
concerned with “the extent to which a Press to link 1o site
product can be used by specified

users to achieve specific goals with

effectiveness, efficiency and

satisfaction in a specified context of

use” (ISO 9241-11, 1998)




Usability objectives

Usefulness Attitude

e Once users have leamed .
the design, how gquickly
can they perform tasks?

o Efficiently — fast and with
minimum effort <

Satisfaction or kkability when
the client uses or interacts
with the product, service or
system desxgn

How pleasant is it to use the

Effectiveness

Use the design completely
and accurately

Prevents errors

User can recaver If errora
ooour,

Notes / Activities

design?

Learnability

* Itis the ease at which the user can leam to use a Enhanced usability

product?

s : Benelits of enhanced usability indude
¢ The intultiveness to use a product, service or system

design
r ved product tanc

o How easy = It for usera to accomplish tasks the first ol R

A e improved user expenance

time they encounter the design? e improved productivit

v ! iy
o Mamorable — when the user retums they do not have to P z. R !
: e reduces user emor
re-lsam how 10 use it. $ : Vs .
o reduces the need for training and support

Characteristics of good user-product interfaces

Characteristics of good user-product interfaces (Is the space where a user and machine interact)
include:

e Intuitive logic and organization — Novice users of &
product should be able to learn all its basic functions

within one or two hours

e Simplicity — simple design
allows for darity an how the
design can be used such as an
Pod interface * However, many products are full of confusing detail and are
difficult to learn. This can lead to incomplete use of the product’s
functonality and frustration for the user

e Instruction manuals are often poorly written and poorly organized
It is difficult for the designer of a product to distance him'herself from
the product and look at it through the eyes of the prospective user.
Re-innovation of a product often involves adding features to the

e Ease of use ~ \Pod interface
basic design rather than redesigning the user—product interface from

has limited menu items that are
scralch, and this can result in a disorganized interface. It is important

to consider nacessary
and desirable features, not ones that increase complaxity without

easily and quickly accessed

enhancing usefulness for most users

Characteristics of good user-product interfaces

e Low memory burden - the user does not need 1o have to memorise
many features, how to use it, etc,
Do not have to relearn functions, Poor organzation of a preduct
imposes a memory burden on users, who have to leam and
remember how the various functions work,
This results in them not using the full functionality of a product
but focusing on a limited set of features and ignoring those that
are difficuit to remember.
Thinking about how intuitivety the product features can be
accassed by users can reduce memory burden and make the
preduct more user-friendly
e Visibility — Controls should be visible and it should be obvious how they
work
They should convey the correct message, for example, with
doors that need to be pushed, the designer must provide signals
that indicate where to push,

10




Characteristics of good user-product interfaces Notes / Activities

e Feedback — Feedback is the provision of information, for example, an audible
tone to a user, as a result of an action.
o The tone on a telephone touchpad or the click of a key on a computer
keyboard provides feedback to indicate that a key has been pressed.
The "egg timer” icon on a computer screen tells the user that an
action is being undertaken.
¢ Affordance — Affordance is the property of an object that indicates how it can
be used.
Buttons afford pushing, and knobs afford turning.
On a door, handles afford pulling, whereas push plates afford
pushing.
Consider how the use of a handle on a door that needs to be pushed
open can confuse users, and how in an emergency this might impact
on safety considerations,

Characteristics of good user-product interfaces

e Mapping - Mapping relates to the correspondence between the
layout of the controls and their required action.
For example, the layout of the controls on a cooker hob
can take advantage of physical analogies and cultural
standards to facilitate a user’s understanding of how it
works.

e Constraints — Constraints limit the way that a product can be used.
The design of a three-pin plug or a USB (universal serial
bus) device ensures that they are inserted the correct way.
This reduces or eliminates the possibility of a user making
errors,

The user—product interfaces of many electronic products are
extremely complex rather than being intuitive and easy to use.
Products with intuitive and easily accessible interfaces are likely to be
more popular with consumers,

Population stereotypes

A stereotype is when a person is categorised into a
population based on culture, class, gender, etc, This allows
assumptions and associations on how that particular
stereotyped population may, react in a situation, dress, use
of products, aesthetics, values and so on,

e White s Western culture symbolizes, purty,
elegance and peace. Brdes often where white
wedding gowns. In Asian cultures white represents,
death, mourning or bad luck, Traditionally white is
wormn at funerals

A short list of different traditional wedding
dress colors,

This has implications on color selection
and aesthelics.

e In Australia and China, to turn a light switch it is
fiipped down. In the USA it is flipped up

This has implications of standardizafion of

Chinese Wall Socket

products.
e In Australia and China the difference in the
orientation of a 3 pin electrical wall socket is another Ausstresian Wil Socket

example 11




Advantages and disadvantages of using population stereotypes
for designers and users.

Advantages

e Allows you to form assumpbions and associations about of a group of
people. D
Judgements and decisions can be made quickly. D
Possibly predict the behavior or possible use of a product or system. D& U
The user needs and behavior can be identified and thus usability
consideratons are met, U

Disadvantages:

e Assumptions and associations of a particular stereotype may not fit all
people of that popuiation. D
Judgements and decisions could be incorrect. D
Not all people who ‘look alike act/think alike” therefore behavior or way a
product was intended 10 be used may be wrong, U& D

International Mindedness

Population stereotypes based on cultural expectations contribute to human error and designers must consider this when
designing good user-product interfaces.

Notes / Activities

12




7.2 Usability

Aims
e Understand that a design team should be “user” driven and frequent contact with potential users is essential
e Understand how a product, service or system may be used and how as a designer you must consider the
prior knowledge and expenence of the users, as well as their typical psychological responses
e How evaluation methods are used that utilize appropriate testing and trialling strategies to determine these
aspects

Conceptual Design

USER-CENTERED
DESIGN PROCESS

Launch and Maintenance Design and Implementatior

4

Usability Evaluation

Concepts and principles:
e Usability objectives
e Enhanced usability
e Charactenstics af good user-product interfaces
y

Q
o Population sterectypes

Essential Understanding:
o Usability objectives include usefulness, effectiveness, learnability, attitude (likeability)
o Benefits of enhanced usability include product acceptance, user experience, productivity, user error, training
and support
o Charactenistics of good user-product interfaces Iinclude simplicity, ease of use, intuitive logic and
organization, low memory burden, visiblility, feedback, affordance, mapping and constraints
e Advantages and disadvantages of using popuiation stereotypes for designers and users

Aim:
Designers must consider the limits of population stereotypes. Through recognizing these limits, the

designers can critically assass the appropriateness of their proeduct In relation 1o those who will use il

Nature of Design:
A design team should be “user” driven and frequent contact with potential users is essential, To understand
how a product, service or system may be used, the dasigner must consider the prnor knowledge and
experience of the users, as well as their typical psychological responses. Evaluation methods that utilize

appropriate testing and trialling strategies must be used to determine these aspects

7.3 STRATEGIES FOR USER RESEARCH

Designers should select research strategies based on the
desired user experiences In the context of the product,
service or system, The purpose of user research is o
identify needs that reveal the complexities of personae.
Real-life scenarios that simulate ‘“actual™ user
experlences can generate new findings.

The various strategies for user research can be used by
the designer to explore the true nature of a problem.
Through the use of personae and use cases, the designer
can bulld a range of possible scenarios with which to
explore the problem in detail.

Notes / Activities

13




Usability Objectives Notes / Activities

Usability is the extent to which a product can be used by
specified users to achieve specified goals effectively (completely
and accurately) and efficiently (fast and with minimum effort)
while functioning in a pradictable and consistent manner. If so
the product can be considered intuitive, pleasant, satisfying to
use and tolerant of user errors (that is, # prevents and enables
users to recover from errors)

Jeffrey Rubin descrbes ysabiity objectives as

e Usefulness - product enables user to achieve their goals -
the tasks that it was designed to carry out andior wants
needs of user.

o Effectiveness (case of use) - quantdalively measured by
speed of performance or error rate and is tied to a
percentage of users,

Handbook of

e Learnability - user's ability to operate the system 1o some Usabi"ty
defined leve! of compsatence after some predetermined ;-
penod of training. Also, refers to abilty for infrequent users 2 TeStl ng

to re-leamn the system

e Attitude (likeability) - user's perceplions, feelings and | q "
X —a
opinions of the product, usually captured through both
written and oral communication

Usetuiness- scomve Hw guaks Usatility testing. J Rutin

Benefits of Enhanced Usability

Enhanced usability (ncronss

e Product acceptance — The knowledge that a product or service paid for will meet up to its defined
specifications. If it says it will do it, it will

* User experience - a person's perceptions and responses that result from the use or anticipated use of a
product, system or service, this can modify over time due to changing usage circumstances. A key click on a
phone will influence feelings when typing a message which will in turn provide an experience of the phone
itself, all part of the user experience. This ¢an lead users to brand loyalty and increased sales for a
company.

e Productivity - Developing products and services with the user in mind can reduce time wasting or difficult
to understand aspects of a product. This can lead to @ more efficient output level for the manufacturer and a
more pleasant user experience. For example, a stereo system with simple controls (play, pause etc} would
be easier to use and produce than a complex sound system, increasing productivity when manufacturing,
less parts. Or one click to buy buttons on various websites

Enhanced usability decreased:

o User error - With simpler interfaces and controls, user error is reduced or even eliminated. This leads to a
better user experience and product acceptance through reduced frustration with products and services

e Training and support - If a preduct has a more intuitive user interface, a more pleasant user experience
and simpler controls, there is less need for training and support to the consumer and so, reduced costs in
these fields.

List 4 usability objectives

14




Characteristics of good user-product interfaces

There are disadvantages of user—product interfaces that are |y g difficult for the designer of a product to distance himherself from
not well organized and cannot be leamnt intuitively and the product and look at it through the eyes of the prospective user,
remembered easily. Novice users of a product should be Re-innovation of a product often involves adding features to the basic
able 1o learn all its basic functions within one or two hours, design rather than redesigning the user—product interface from
scratch, and this can resull in a disorganized interface. It is important
1o consider necessary and desirable fealures, not ones that increase
complexity without enhancing usefulness for most users.,

However, many products are full of confusing detall and are
difficult to learn. This can lead to incomplate use of the
product’s functionality and frustration for the user,

Instruction manuals are often poordy written and poorly win § =
L ) ciple H .
organized = Principles oI-Good D.‘ H srRun g ®
=2
M g 9
3 4 ~
-
-7
10
L0
Lol Dhetar Rams- good design Dietor Rams: % prrciples
Salf Chech in- Nl dashaiancs of jst
kT service? Usabllity strategles are used when testing a variety of user

experiences. They are examined within their social and cultural
context to see how new technologies can fit with accepted ways
of doing things. In the process, new technologies can also
change the way the activity is conducted and therefore testing
includes, ease of use, intultive logicliogic of use,

Poor organization of a product imposes a memory
burden on users, who have to learn and remember how
the various functions work. This results in them not using
the full functionality of a product but focusing on a limited
set of features and ignoring those that are difficult 1o
remember. Thinking aboul how intustively the product

features can be accessed by users can reduce memory Good design makes a product
burden and make the product more user frendly.
understandable. oeer rams

What are the issues with user—product interfaces?

Wiy DO WE ONLY NEED ONE WELL _ WE COULD ADD THOUSAND MUOH BETTER | ]
BUTTON IN OUR SOF TWARE 7 UNDOCUMENTED BUTYORS BUT MAKE SURE THE BUTTONS ARE

NOSOOY WILL BUY SUCH RANDOM ERRCR TANDONLY BEARRANGED AFTER
A STWALE PRODUCT EADH ALZCK The user—product
Interfaces of many
electronic  products

FRODNTING
BESSAGES MR QLI
% ﬁ are extremely

complex rather than
being intuitive and
easy 1o use
"When planning a user interface, a designer should focus on the needs of the end users. It often
happens, instead, that designers are too busy with citations from other cool, award-winning
products that may result in a nightmarish implementation for the developer and a complete mystery

for the end user. " (Marinilli 2002)

Benefits of enhanced usability include product
acceplance, user expenence, produc!ivnly,
user error, training and support. Products with
intuitive and easlily accessible interfaces are
likely to be more popular with consumers
(especially more affluent and older
consumers),

D I
P R L T S —

Important characteristics are to consider include simplicity, ease of use, intuitive logic, organization, low
memory burden, visibility, feedback, affordance, mapping and constraints

Notes / Activities
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Simplicity and ease of use

Most consumers want a product that is simple and easy to use. They want a product
that minimises complex controls and allows the product to be used with little instruction

Consider the app Shazam, once opened, one tap on the centre of the screen allows il to
not only identify the song being played but also to find it on Apple Musicl. i Tunes and
Spotify and in some cases link to websites selling tickets and merchandise

This Bose docking station alse could be considered a good
example of simple design. Simply plug in an mp3 player and it
plays music, Volume and tracks can be changed but no confusing
controls are present and the quality of sound is good regardiess
of setting

Products with Intuitive and easily accessible interfaces are likely
lo be more popular with consumers (especially more affluent
and older consumers)

Intuitive logic, organization and low memory burden

Easy to use intuitive interface design allows new operators o quickly become competent in the basic operations of a product. Good
user interface design can be the discriminating factor for a consumer’s level of customer satisfaction or frustration in their interactions
with a product. This can be the contnbuting factor between product acceptance and fallure in the marketplace

Poorty designed, less intuttively organized interfaces place a high level of learning through trial and error. They also increase the
memory burden placed on consumers who may use the product intermittently and be destined to repeat the leaming process over.

When simple operations require high levels of concentration or memory, the full feature set of a product would tend to be less well
expioited

However, many products are full of confusing detail and are
difficult to learn. This can lead to incomplete use of the
product's functionality and frustration for the user.
Instruction manuals are often poorly written and poorly
organised

Novice users of a product should be able to learn all its
basic functions within one or two hours.

What are the disadvantages of user—product interfaces that
are not well organized and cannol be learnt intuitively and
remembered easily.

Notes / Activities
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Reducing memory burden

Thinking about how Intuitively the product

fealures can be accessed by users. .

..can reduce memory burden and make the
preduct more user-friendly.

Why is it difficult for designers to develop simple
intuitive user-product interfaces...?

because innovation of a product often involves
adding features to the basic design..., rather
than redesigning the user—product interface from
scratch, and this can result in a disorganized
interface

it Is difficult for designers to davelop simple
Intuitive user—product Interfaces because

..the designer of a product has 1o distance

him/erself from the product and look at it
through the eyes of the prospective user (UCD)

Intuitive design

It is difficult for designers to develop
simple intuitive user-product
inerfaces because

it is important to consider
necessary and desirable features,
nol ones thal increase complexity
without enhancing usefulness for
most users

flickr

What impact does memory burden have on
the user-friendliness of a product?

Poor organization of a product imposes a
memory burden on users, who have o
learn and remember how the various
functions work

This results in them not using the full
functionality of a product but focusing on a
limited sat of features and ignoring those
that are difficuit to remember

Notes / Activities
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Feedback Notes / Activities

Feedback is the provision of information, for example, an audible tone to a user, as a resull of an action
The tone on a telephone touchpad or the click of a key on a computer keyboard provides feedback to
indicate that a key has been pressed, The “egg timer” icon on a8 computer screen tells the user that an
action is being undertaken,

Feedback in a product is designed to stimulate the users receptors to our dedicated organs;

Users receptors Dedicated organ

Hearing Ears

Sight Eyes

Smell Nose

Touch Varying degrees of
touch receptors on
your body

Taste Mauth

Feedback is the provision of information that is received through the human senses

(a) State one type of feedback that could be used in the design of a microwave oven to
alert the user that the cooking cycle is complete. M

Visibility
Controls should be visible and it should be
obvious how they work,

They should convey the correct message, for

example, with doors that need to be pushed, F—
the designar must provide signals that
indicate where to push.

i

A Push pad
to open

18




Affordance

Affordance is the property of an object that indicates how it can be used. Butions afford pushing, and knobs afford
turning. On a door, handles afford pulling, whereas push plates afiord pushing,

Consider how the use of a
handle on a door that needs
to be pushed open can
confuse users. and how in
an emergency this might
impact on safety
consderalions

efaesiercn Mhes camern oflers B st

J 8ways good desigmmakes

In this talk from 2003, design critic Don Norman tums his incisive eye toward beauty, fun, pleasure and emotion, as he looks
al design that makes people happy. He names the three emotional cues that 3 well-designed product must hit to succeed

Notes / Activities

(b) Describe why affordance is an important consideration in relation to the design of a

product.

Population stereotypes

White is the tradifional color for a wedding dress in the United
States, bul in some Asian cultures it = the traditional color
wom o a funeral, Westermn countries have the color red often
associated with waming of stopping. Thal is no! necessarlly
the casa In all countries. If, for instance, someone came to the
United States from a counlry whare red meant go and dont
worry about any possible dangers then a big red button to turn
off @ machine when it s having a problem may be intuitively
understood to start the machine instead

-
~ When walking into a room, assuming it &
[ | dark, what way would you Mp & toggle
! switch to tum the lights on? You have two
\ b | choices, up Mo or down flip
E
A —- Indead, most Americans think that up is on
- but in other countries, the opposite Is true

Making use of population stereotypes |n

For many commen types of controls on machines, we expect that [ IEEL R

relevant. It iz ususally anti clockwise for ‘on’
certain actions, such as tuming or sliding them in certain ?

; : s when dealing with fluids and gases (a tap)

directions, will produce expected kinds of results. Expectations that S e ey g S iy

are found to be widespread in a8 population are known as sl el CRERe L M e

conventions or sﬁe_reotypes sterectypes can be displaced (changed or
releamed) by allemative i2amt responses,
Consider the arrangement in this example; which way would you E R R e e R L R

tum the knob to make the pointer on the dial rotate from 1 to 67 conditions of stress such as lredness of

(2]
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Mapping

Mapping reiates to the correspondence between the iayout of the controls and their required action

Constraints

For example, the layout of the controls
on a cooker hob can take advantage of
physical analogies and cultural
standards to facilitate a user’s
understanding of how it works.

Consider the advantages and disadvantages of using
population stereotypes for designers and users in the
mapping of controls

Why do population slereolypes based on cultural
axpectations contribute to human error?

Why do designers need to consider this when designing
good user-product interfaces

Constraints limit the way that & product can be used

The design of a three-pin plug or a USB (universal serial bus) device

ensures that they are inserted the correct way.

10 Usability Heuristics
according to Jakob Nielson

This reduces or eliminates the
possibility of a user making errors

Consumers can misuse many products due to inappropriate human
factors considerations in their design so it is obvious from looking at
products how they should be used. Visibility, feedback, mapping,
affordance and constraints are vital for intuitive and user-friendly design.

n 10 Usability Heuristbon

Notes / Activities
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/.3 Strategies for User Research

Notes / Activities

Essential ldea & gesgner nesd noerstand the reasor ehind the bahav s Nt

Concepts and principles:
e User populabon

o Classification of users
e The use of personae, secondary personae and anti-personae in user rasearch
e Scenanios provide physical and social context for different personae
¢ Use case
Guidance:

e Users can be classified by age, gender and physical condition
e Scenarios are based on best, worst and average case,

Aim:
The various strategles for user research can be used by the designer to explore the true nature of a problem
Through the use of personae and use cases, the designer can build a range of possible scenarios with which to
explore the problem in detail

Nature of Design:
Deasigners should select research strategies based on the desired user experiences In the context of the product,
service or system. The purpose of user research is to entify needs that reveal the complexities of personae
Realife scenarios that simulate “actual’ user experniences can ganerale new findings

Theory of Knowledge:
Design considers the needs of ndividuals as paramount. Is this the case In other areas of knowtedge?

User population

Population is defined as the group expected to make use of or use
an dem, instrument, product or data. Designers should select
research strategees based on the desired user expenences in the
context of the product, senvice or system.

User populations are a range of users for a particular product or
system, There may be particular user populations a product Is
designed for; however, many products are designed for use by
different or multiple populations.

Alcraft cockplt: phymcw & cogrriive knowiecge seguied

Many products are successful because they are only
aimed at a narrow user population. For example the

Benad rmnge of populstion: Apck srofies

Some products, such as Apple's IPhone shown here are aimed al a
broad ranging user population but it is highly successful. Assess
why the product is so effective for the target user population. Thesa
products are universally successful. They can be successiul lo a
aroup of users with wide ranging cognitive and physical qualities

Dosign for car

Design tor sochety Denign for tutises

cockpit of A380 aircraft are only successful because
the physical and cognitive characteristics of the user
population are know as exact and narrow qualities,
therefore the product can be optimised specificalty for
that user

There may be particular user
populations a product is designed
for; however, many products are
designed for use by different or
multiple populations.
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CIaSS|ﬁcat'on Of user IDEQ have worked on a project designing homes for "Wounded

Uiser pepulations can be classified Into groups depending on Warriors'. For the end product o be successful the had to fully

age, gender and physical condition. This can allow the understand their users' needs in order 10 be able lo design the
designer to gather detalled feedback to generate insights for perfect home layout for them. To do this they had to identify and
design development that are particulas 1o each group. fully understand the criteria by which they should group their users.

Physical condition might include:

- Arthritis -Children

- Partial paralysis -Elderly & Infirm ' J '
- Parkinson's disease - . ’

- Repetitive Strain injury .

- Blindness

- Hearing

- Reduced sense of feeling

Designers can also classify users into groups by considerning
criteria such as interests, habits, nuances, emotional
responses to specific stimuli etc. The criteria about which a
product will be designed will be defined by the classification of the
user population.

! S R
Dasipn soutioas: elderly or infom

A group of users who suffer from arthrtis in their wnsts Designers use user groups data to
woukd have different concemns with the design of a range of represent a personae or profile that is
products as shown here and would give different feedback representative of the user group

than a poputation of users with no arthritis,

Personae

The original of the work parsona comes from the Latin personare meaning speak
through. In Greek theatre the actor wore a mask to adopt a character and to speak

as their character. ok theisirs sk gaminary

A persona is a fictional person who represents a major user group and is behaviour-based, user archetype and used to make
decisions about a product's features, use and design. Personas are presented to the design team as a single human with a name.
face, allitudes, and goals,

Personas put a human face on the amorphous 'user’ because they are based on actual human user needs. They save time by
focusing development toward real cases and away from unlikely, ‘edgy’ and loosely defined cases.

Personae are fictional constructs derived from
ethnographic research

Personae development supporis the design process by Identifying and
pnoritizing the roles and user charactenstics of key audiences for a product,
system, or websita, then creating composite individuals to represent the key
audiences, The product team forms a unified vision of the intended uses of a
design through reference to agreed-on personas,

Personae development begins with assumptions about user profiles, based on
data from initial markel research, Through Interviews and observation,
researchers expand and validate the profiles by identifying goals, motivations,
contextual influences, and typical user stories for each peofile, Having a fictional
person (personae) representing a profile grounds the design effort in ‘real
users.” Apomanas praiiy

The contents or Information that might find it way into a personae:

Name (a real name like Greg or Madeline, etc.) age, a photo, personal information, including family and home life, work
environment (the locis used and the conditions worked under, rather than a job description) computer proficiency and comfort
level, personal and professional goals, candid quotes

Notes / Activities
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Personae
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Secondary Personae, Anti Personae & Use Case

For designers the three main personae are the primary personae, the secondary and also the introduction of the ant-personae, Each
of these provide the design an opportunity to consider the user-cantred Issue in ideating design outcomes.

Personae are lypical stakeholders and people whose need’ |
must be satisfied. Multiple primary personas require
separate interfaces.

Secondary personae are those who are not the primary
target audience for a product, but whose needs the product
should meet. They are able to provide valuable altemative
insights 1o the development of a product.

Madical team- secordary -nu

Anti-personae are those for whom the product |s not Patiare.pearary perroeon
designed

The reasons why a personae is created is to: Use case relates 1o way in which a user of a product or system will

Iinteract with its functionality. The use case is a written document that
-understand the customer profoundly and in detasil as if describes the interaction from the user experience

you knew them fully A use case will provide information about usabiity and over experience
-identify which group of customers need to be valued whilst the user interacts with the design solution,

discover the needs of the customer which the actual
customer may -not have recognised themselves

bade

Use case d 1its should i

Who is using the product or system

-improve the quality of products and services across a

-What the usar want to do
wide spectrum of design

“The user's goal

-The steps the user 1akes to accomplish 8 particular task

Use case is a written document that
describes the imeraction from the user-ﬂow ihe product of sysiem should respond 1o an action

experience.

Notes / Activities
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Scenario [user story] Notes / Activities

Real-life scenanos that simulate “actual” user expenences can generate new findings.

Scenario is an magined sequence of events in the daily life of a persona based on assumplions by researchers and
designers. Students need 1o be able 10 consider best-, worst- and average-case scenarips thal provide a physical and social
contaxt for different personae

While personas tell us who the user is, UCD user slorles tells us what they do. fy i LLT [ \
They are descriptions of how the users may interact with the system, Each UCD 4 Pl (‘ |
user story represents one type of user performing steps 1o achieve a specific S ) )
goal. Like a story in Merature, a good user story should have g':“q
o Awell-defined characler as represented by a persona = ‘{ 2 '\ ¥
A setup that establishes the goal of the user e [
An exposdion that describes Ine actions of the user and the system's “ :’_‘"L\ "* '
responses SERCRE T
e  Aresolution that describes the resulting state of the users and the system X

at the end of the story Slory or user story - raphc teed

The UCD user siories tell the designes:

e When users will interact with the system
o Why users will interact with the system
o What users wish to achieve through interaction with the system

Storyboards are user stones with visual accompaniment such as wireframes

It is important 1o nol mistake UCD user stones and stocyboards for user stories
in Agile environments. In Agile, user stories are used to describe a specific
function to be developed in a single sprint from a user perspective. Agile user
stories are the product of good design, while UCD user storles infoem the
design. Of course, UCD stories serve as an excellent source for creating Agile

user stories once a design is ready. Story or user story - dgaly hases
Scenarios
e  Scenarios offer a physical and soclal context for diffarant
Use Cases, Scenarios, and Stories
personae
* A scenano i an imagined sequence of events in the dally life Move Posts alight
of a persona based on assumptions by researchers and Abatrect Prepars & maitng tbel
designars.
e Scenarios are based on best. worst and average case
S
Imagining any concelvable situation Propare 8 maling labet @
e Studsnts need to be able to consider best-. worst- and el brlory— gl ’
average-case scenanos that provide a physical and socis/
context for different persanae
Chris wanin 1o seed a 2 $-pound packagn by Less
second-aay UPS from Partland, OR, 1 Abstract
Rochastar, NY. She aants £ insured o 373
andd sho wants & mviurn recogr. The parkags
i Marsod agle

https://youtu.be/Agyauj5epHI

Use Case

o A sstof possible sequences of interactions or event
steps between a user and a product to achieve a
particular action VIL  fuesssce anwine e _]m o
It depict all possible interactions ——
Can be shovwn in step form or in a diagram Wiritten Use Cases
Use case sample on this website

Fur oach vie caae

o Danctibe tha staps (sbaad 0 an réecaction

[ a-uﬁnu. 1, SGINNING Witk
e primary actor. X

m\.a\ \

<eeatantSe [ wre wes setwnc)

- e e ]

b sty

S
Whee

.
&= oom
1w e
e

https://youtu.be/tLIXILILCCM

Use Case Dragram
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7.4 Strategies for UCD

Concepts and principles:
+ Field research

» Method of extremes

» Observation, mtarviews and focus groups

« Questionnaires

« Affinity diagramming
* Participatory design. prototype and usability testing sessions
18 and usabllity ia

« Natural environme: oratories

Guidance:
+ Advantages and disadvantages of differont UCD strategies

Aim:
By including potential consumers in the lesting of designs and prototypes, designers gam valuabls data redating to how

they will interact with a product

Nature of Design:
For designers o successfully Intsgrate usabllity Into the design process, they require a holistic understanding of how a
product, sarvice or system is used. Designers must identify user requiroments through the use of careful obsarvation and

Interviews. A clear strategy for UCD will improve acceptabiity and usabdity, reducing costs and effort, whae fulfilling user

e Jrements

Theory of Knowiedge:
pe

xtent do

. s il e sible minate the effor

) the resulls?

& languags usad on questionnaires s

Primary & secondary research

Primary research is the collection and analysis of original  Secondary research involves the analysis of existing information even
information from persons or organizations percesved as though it might have been collected for a purpose other than the issue

the actual or intended market for a product or service. under Investigation. Secondary research Involves the use of available
information it is normally undertaken first for the very good reason that it
sability Testing of Fruit : is easler and quicker to consult existing records than to collect orginal
data.

MAN &
WOMAN

DF FRUIT

Primary research

Secondary research

Literature search
User trial Web search
User research
Field tnals
Product analysis
Qbservation

Notes / Activities
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Qualitative & quantitative research

Measuring sels of variables (things that might vary that you are measuring) or quantities and their relatienship to
one another produces gquantitative research. This form of research is built around numbers, logic and objective
data. For example a person studying the effects of global warming may take measurements of the temperature
over a given amount of time to determine the rate in which the climate Is changing, Also incorporating statistical
methods, quantitative market research techniques such as questionnaires can be used, the rasponses to which
can be scored and measured. For example say a designer wanted to determine the user interface of a mobile
phone and user satisfaction, the designer could ask a population of users to fill out a questionnaire. The
information gathered would then be scored and measured. The resulling information could be used in developing
further designs, or act as an evaluation of the final design.

Whereas Quantitative data deals with objective data such as numbers and logic, qualitative research deals with
subjective materials such as words and images. This form of research normally uses tools such as interviews
and literature search. Qualitative research is open to bias and lacks the statistical reproducibility of the quantitative
methods.

Qualitative data is essentially concerned with how and why people behave, whereas quantilative research Is
more focused on who, what, where and when. At its simpiest, qualitative research consists of asking actual or
potential customers their attitudes, interests and opinions (hence AlO, research) towards the objects or topics the
designer is interested in,

| Quanttative Qualitative
Me s & feet 7 inches tall He b= tall
They eot ux times a day They eat all the time

Quantities are measurable
Qualities are subjective

The presdent approval rating Is 73%

The president is really well hked

| She saves 32000 every month

She 15 good with money

| The cruise ship served 3000 passenpers

The crusz ship was huge

The cat weghs 2000s The cat is fat

Field research

Is a companys product really as good and useful as they think it is? Do they reaily know who who's buying
their product? One way to find out is by going into the field and observing their customers firsthand. Watching
people in a retail store, for instance, may shed some light on how they manage shopping lists and purchase
iterns on impulse. Field studies are one of the various qualitative methods that market researchers use to
better understand customers' needs and wants,

What's key Is that the work that field researchers conduct takes place In the participants' environment—such
as a homework, store, bank, or hospital.

Field research aiso is good to use when redesigning
a product. Chances are, customers have some
frustrations with the current product. Using a field
study, it may be discovered that the redesign is
solving the wrong probiem or that there are parls of
the old way of doing things that work pretty well so
you should be held onto.

hearing what they have to say. What people say =
rarely matches what they do. For instance, the k=

when you actually observe them doing that task in a
field study, you can see all of the problems and
inefficiencies they didn't recall or couldn't articulate

The biggest downside to field research is the cost, which could run to thousands of doliars. Still, the value of
Information gathered today can help with the future growth and development of the company.

Notes / Activities
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Method of extremes Notes / Activities

One common way of defining the range of a user population is the so-called method of extremes. Using this
method, sample users are selected lo represent the extremes of the user population plus one or two
Intermediate values. In a study to establish recommended kitchen work surface heights, three groups of
sample female users were selected for the experiments (as seen in the picture)

: A

1. The shoriest is around the 2.5th percentile of the
stature range, that is, 1500 mm & 25 mm.

The mean is around the 50th percentile of the
stature range, that is, 1625 mm + 25 mm.

wanew Y500 mm
‘

stabre 10 ren
N

3. The tallest is around the 97 5th percentile of the
. stature range, that is, 1740 mm £ 25 mm

- . - .

L 238 percarti 308 porcerreie 07 St pertorte

Above figure: Helght requirements for the three groups of people selected for an investigation of the heights of
kitchen work surfaces

For example, If we were designing a doorway using the height, shoulder width, hip width etc., of an average
person, then half the people using the doorway would be taller than the average, and haif would be wider.
Since the tallest people are not necessarily the widest, more than half the users would have to bend down or
tumn sideways to get through the doorway. Therefore, in this case we would need to design using dimensions
of the widest and tallest peopte to ensure that everyone could walk through normally.

Deciding whether to use the 5th, 50th or 95th percentile value depends on what you are designing and who
you are designing it for.

Method of extremes

Usually, you will find that if you
pick the night percentile, 95% of

eople will be able o use your
peon y Easy reach Vehicle dashboards, Arm langth, Smallest user. Sth percentile

design, For instance, if you were Shelving Shoulder height
choosing a door height, you  Adequate clearance Manhoies. Shoulder or hip
would choose the dimension of 0 avoid unwanted Cinama saal wigih, Largest user: 95th percentie
people's height (often called  Co™actorirapping Thigh length
'stature’  in  anthropometry Agood malch Seats, Knee-Soor halgr, i s S S5 G0t
tables) and pick the O5th  beweentheuser  Cycle heimets, - 5

. 4 and the ot Pushchai circumference, percentile
percentie value - in other prod Skt Weight
words, you would design for the Elbow height,
taller people. You wouldn't need 4 comfortable and oy ponr St eye i Maximum range: 5th 10 95t
to worry about the average safe posture w“‘"“ n::ecntﬁs E""lm'_' - parcantiie
height people, or the 5th erisuna wm"gg?)
percentile ones — they would be Screw bottle ;

tops, Grip strongth, e

able to fit through the daoor Easy operation Door handles, Hand width, 3"‘8“:‘" or Wm user
anyway. Light switchee Hesght P

To enswre that an  Machine guarding mesh,
{tem can't ba o ce of raiings from Finger widih Smallast usar; 5th percentile

reached or oparated hazard Armlength  Largest user: 95th percentie

Evampiss of other sfuatians- your desion propsc! will sacmally A mfo ane of thege groups

Sometimes you can't accommodate all your users because there are conflicting solutions to your design. In
this case, you will have to make a judgment about what is the most Important feature. You must never
compromise safety though, and if there is a real risk of injury, you may have to use more extreme percentiles
“methods of extrames” (1%ile or 99%ille or more) to make sure that everyone is protected (not just 90% of
people).
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Observation Notes / Activities

A User trial is the observation of people using a product and coliection of comments from people who have
used the product. In examinations observing persons behavior is often emphasized rather than the collection
of comments, You can just observe a person use a product and not ask for commaents and this would still be a
user trial.

Users can be given products to test over a particular period of time. This is often done as part of
commissioning a new product or redesigning an old product. Manufacturers oblain feedback from the users to
see if a final design or existing product meets the needs of the intended market, The manufacturers can then
identify and rectify any problems with in the new product before full production begins and the product enters
the market

e User Trials normally create quantitative data. The data
could be collected using market research technique of a
guestionnaire which asks specific information or give
multiple choice answers to questions. You could aiso
interview the person but this would be more qualitative

e Ausertrial s classed as Primary data

e User trials are useful and appropriate for gaining
information conceming ease of use (ergonomics),
performance, aesthetics and price

e The usability of products can be lested and tell the
designer how It can be used and abused from a wide
range of sample users. Users can identify the strength
and weaknesses of the design

o Normally uses a real product,

Observation

Examples of 'observing' user trials could be: Observing and obtaining user's responses with the layout of
street furniture, trying a new food product, using a toothbrush, collecting ergonomic data for a bicycle design
and using a prototype refrigeralor,

Advantages:

e Users trials are readily available

o Users may carry out tests In unexpected ways so truly challenge the design

e User trails are cost effactive as they are cheap to undertake, as non- specialists

e They provide valuable data and feedback to refine a product and inform future design development,
which will ensure product success in the market place

e Health and safety issues particularly associated with the use/ abuse of the product which can be difficult
for a designer to predict can be ironed out,

Disadvantages:
e A number of products need to be produced for users to test- cost issue
o Interpretation of collected data may be difficult.
e The results of the user trials may give contradictory resulls/ biased results
e Time consuming and may delay product going to market.
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Notes / Activities

Interviews and questionnaires

User research is obtaining user responses, usually through questionnaires or interviews

This is similar to user rial In that users/ consumers are Involved. However, in this case the user merely
answers questions posed to them about a product or context, but they do not have to have the actual product or
test the actual product. We then can get comments from potential users of the product

D New smartphone product testing: funny fo.. 3

e User research is classed as a market
research strategy, and uses data collection
. techniques such as supermarket surveys
“r i questionnaires and interviews
- e Helps to establish the target market which is
| 3 ; carned out prior to designing.

e s important in helping to establish the "need"”
e formuiating the  design  brief/
specifications, this then would mean the brief
malches the needs of the market

e User research is classed as Primary data.

e User research is largely qualitative

-

Focus groups are facilitated sessions with a
number of individuals from your targel audiences
brought together to discuss specific elements of
your digital offering and customer experience

Focus groups

Focus groups could be used for
tesling user responses lo particular
products and obtaining less specific
' ideas on user preferences. For
example & prototype might be shown
to a group of users who are the
asked to give their views on it, to

, \ compare it with other products with
\ . This will
>
—

eft Handed Product Testing Focus Group - Feb o o

Walch Inter Share

which they may be familiar
give the designers some indications
of user response 10 the product
Less specific preferences or attitudes
can be explored by asking a group to
discuss more generai features of a
' _ broad product type, using questions
f? such as ‘what most annoys you
about lawnmowers?' or “which
gardening activities would you like
new producis to help you with?
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Affinity diagramming
Affinity diagrams are a graphic tool designed to
brainstorming or problem solving meetings

1. Identify a general theme, The theme may be associated
with a problem situation or an cpportunity sduation, or simply a
siluation in our physical andlor social environments

2. Collect facts, opinions, and ideas, Data/information may
be geanerated by a group of people in any number of formats
For example, we can use work leams, focus groups, groups of
experts, or data/information existing in fes or archives

3. Express and enter the data/information in a common
format. Here, we might use sticky notes on a wall, cards on a
table, or computer software capable of expressing each peece
of data/information in @ medium that can be “moved around.”

4. Identify the groups/clusters. Here, we
Identify/label/describe the groups or clusters regarding the
common attribute(s) or summary characteristics that apply,

5. Cluster the datafinformation pleces. Al this point we
cluster or organize cur datadinformation into cohesive groups.

6. Repeat steps 4 and 5 to form super groups/clusters. ||
may be possible to refate two or more of

the mibtal groups/clusters and develop a super group or super
cluster. Super grouping can be repeated until the facts,
opnions; or ideas are suitably dassified/organized

and infor

help organize loose. unstructured ideas generated in

7. Present the results, The final product 18 an organized set of
facts, opinions, and ieas thal make sense in lerms ol peoviding
help in understanding the nature of the situation or theme from

step 1

Affinity Diagram

s[rgaging Ve win
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Participatory design

Participatory design secks lo include the milended users
either In the research, concept, design or production of an
outcome. It does not just ask users opinions on design
issues, bul actively involves them in the design and
decision-making processes,

An example of participatory design Is when users
representing the target market for a product perform reakstic
tasks by interacting with a paper version of the user-product
interface manipulated by a person acting as a computer who
does not explain how the interface works

Projects

Upen 1800 | an Bidan p '

darucip
An example would be a parlicipatory design
workshop in which developers, designers and
users work together 1o design an initial
prototype, This initial prototype would then feed f
into a more traditional design process. with

the res

example of participatory design is en users re

An example would be a8 participatory design workshop in which
developers, designers and users work together to design an initeal
prototype. This Indtial prototype would then feed o a more
traditional design process.

| Pacticipatory_.
i nank yeu all

‘ofuch n y

[‘ Near TouchP.. 3}

3

>

which only utilise participatory design are very rare.

A disadvantage of participatory design sessions is that they require d
experienced moderator with thoreugh knowledge of the domain to guide them,

PARTICIPATORY DESIGN 15 ITERATIVE

seeks to include the intended users either ir

earch, concept, design or pro on of an outcome. An

market for a product perform realistic ta

3 paper ve ) of the user-product inter

enting the

Notes / Activities
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Paper prototype and usability testing sessions Notes / Activities

Paper Prototyping and usability s a variation of usability
testing and example of participatory design, where
representative users perform roalistic tasks by interacting with a
paper version of the inlerface that is manipulaled by a person
who deesn't expéain how the interface Is intendad to work.

¢ Missing (or misspecified) functional requirements, Users
ofters have neads that the development team isnt aware
of, or the team may have a mistaken assumption about
what functionality wil satisly a user requirement

e Preference for one design alternative. Sometimes there
are mulliple ways to provide a function and they're
equally easy to implemenl But users may have a clear
preferance for one way over another

Paper prototyping is sometimes called low-fidelity prototyping
It is one example of participatory design, that &, it Involves users
In design development

, ® Priorites, No company has unlimited resources — paper
prototypeng can separate the gotta-haves from the
nice-to-haves.

Demo - Hanmai

e Issues outside the user interface, A product 15 more than
just & user interface. The brand and the company's
reputation are important, as Is the context in which the
product will be used. Paper prototypes are often
sufficently realistic that they encourage lest participants
to extrapolate to real-world siuations of use. Thus, they
can uncover issues beyond the user interface.

Low-fideMy protolyping are several types of findings from paper
prototype usability tesis:

o Usability issues. All the things you typically find in
usability testing - confusing concepts, poor terminology
layout problems, lack of feedback, etc.

Paper prototyping is sometimes called low-fidelity prototyping.

Paper prototype and usability testing sessions

There are various rolas in paper prototyping sessions, these include the fadlitator, the user, the computer and the
observer

Facilitator: explains the purpose of the session to the user and how o interact with the pr qxotypn The facilitator's
main responsibility is to ensure that the sess S £ : ) tend 10 blame
themsealves when they run into difficulty with the interfa m'_- UU‘!L‘Y hand, tlm facibtator neads 1o probe into the
issues thal arise, 50 the developmeant team can gel the information they need to make improvements to the
Interface

User: represents the target market for the product, and interacts with the ussr—product intarfacs to “use” the product
in response to guidance from the faci

Computer a human being simulating the behaviour of the computer pr( gram in response to instructions from the

in paper prototype testing is the addition of the human computer, who manipulates the

mimic the behavior of the system. U are Instructed to "click” (touch) buttons or links,

ar'd type lhar‘d.\. flen) data direclly onto the prototype. The Computer responds to those actions as the system

Id. The Computer dogs not explain the interface (most machines can't talk), so it's up ta the s 1o figure out

omplish their tasks. Being the Computer does not requi ny special fraining, tho his role should be

played by someone who understands how the Interface behaves. Typically, the Computer 5 one of the lead

. though technicai writers, mar 3, training specialists, and customer support reps may also have
sufficient knowledge of the product to play this role

Advantages of paper prototyping include:

it is cheap and easy to implement. A paper prototype can be quickly and easily modified and retested in the light of
feedback from representative users, so deslgns can be developed more quickly. It promotes communication
between members of the development team. No computer programming is required, so paper prototyping Is
platform-independent and does not require technical skills. A muitidisciplinary design team can cofiaborate on design

dovelanment

Explain three advantages of paper prototyping in the design of the controls for electronic
products. 9]
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Natural environment and usability laboratories

Usability testing Is carried out in a usability laboratory. Typically, users are seated with an instructor who
observes them performing a particular task with the product. Another group of observers is behind a one-way
mirror, where they can racord the activity and note insights. Often the tests are recorded for later reference and
analysis, There are many advantages and disadvantages between using natural environments and usability
laboratories and between using usability laboratories and testing houses for design companies. Students will need

to consider these )
Usability labs are environments where users
o are studied taking part in focus groups or some

ility Labs - Blink UX

for i ani
Watch later orm of participatory desian

This video Is an example of what a 1ab can look

like Sometimeas o make users more

comforiable and therefore more likely o interact
with a product more realistically, a
may allow users to test their products in their
homes or place of work and monitor them
remotely. These natural environments can in
some cases be more beneficial than artificial lab

environmenlts

SABI I I Y I AB ™ Read through these advantages and
disadvantages of labs and natural remotely

monitored environments, create a table with

advantages and disadvantages of other UCD

as you have covered

tes! strateg

Usability Labs- Seattie USA

7.5 Beyond usability: designing for pleasure & emotion

Concepts and principles:

. The lo

ssure framework was identified by Professor Lionel Tiger from Rulgers University In New Jersey, USA and
»-pleasure, physio-pleasure, peycho-pleasure and ideo pleasure
or emobion

e The altract/converse/transact (ACT) modal

Essential Understanding

. How designing for emotion can incréase user engagement, loyalty and satisfacton with a p ¢l by incorporating emobon
sonality
. How the ACT model can be used as a framework for creating designs that intentionally Irigger pasitive emotional respanses

Alm:
Thea ability to express emotion through a product can not only budd appeal for the consumer, but also build affinity between a
product and consumer, It can ans a product lo communicate how one should i act with it
Nature of Design
A designe ly o proy fact t yasthet an great flusncs
service or sysiem. Undersianding atlituges, exg 1alio f il ¢ el Y )
ficting product Interaction. Designers need 1o be en ic a pathet ser amotic h a s a8 ical
omponent 1o deterr how he of she Interprets and Inte 15 with & product, service or syatenr
Theory of Knowledge
Ara emobions puraly physiological or ars they culturally bound

Notes / Activities
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Four-pleasure framework: Socio-pleasure

Socio-pleasure can be derived from social interaction and are concerned with pleasures derved from social signifiers of belonging,
social-enablers and other social self-dentification factors. Products and services can facliitate social interaction in a number of ways.
Email, mternet and mobile phones, for example, facilitate communication between people.

Pleasure from relatonships with others, for example, specific relatonships with friends, loved ones, colleagues or like-minded peopie
or with society as a whole when it is related fo status and seff-image

Other products may promote soclal Interaction by being conversation starters, for example, jewellery, artwork or fumiture. Clothing
can communicale social identity and indicate that a person belongs to a particular social group. Certain status can be conveyed by
owning a product, others could be jealous of the ownership of the product,

Facebook a fool that enables people f0 have a greater sense of community and
nvolvement with one anolther, Oftlen geographically disparate fnends can stll retain a
foothold in one another's fives

For most web designers, especially a few s 300, owning an (Phone was more or
less da rigaur in the same way that a Blackberry |s for crack dealers and bankers

Al schoal, wearing a pair of Adidas-like ‘one siripe too many' trainers in PE would lead
kery. No-one was s sting that the ¢ wore of 8 lesser quality, simply that
they said you were 100 poor or socially unawars 1o have the ‘proper’ oneasa

Certaln objects or features provide a laiking poinl, a sense of identity, a way 1o
erenbate and create a starting point for dialogus. This could be & Mohican, an
diophile sound systam or a folly that you have built on your estate

re that comes from a feeling of be

S0CIal g

Four-pleasure framework: Physio-pleasure

Physio-pleasure is a sensual pleasure that is derived from touching, smelling, hearing and tasting something It akso conveyed by
an objects effectiveness in enabling an action o be pedormed. Physio-pleasure can be derived from the feel of a product during use
(for example, wearing a silk garment of the smooth feel of an iPod), its taste (for example, eating chocolate) or its smell {for example,
the small of leather, a new car, coffee or freshly baked bread)

A Y

Cor Intortor: now leadher smoll ind ool Sl wuch wed foo Flat wivts cofiee: tazie g smetl High qualty cook's knifa: oFordsences

Some magaznes (I'm thinking of Eye Magazine) have both 3 wonderful texture due to the quality of the paper stock
combinad with & fantastic smell as you open U's pages, Leather goods have a similar offect - more for some than others

A rafined and well engineerad tool such as a thof cook’s knife has a pleasing heft and balance that 1= noted immediately
upon using the tool It also conveys a pl re to the user of being highly effective making light work af the often
mundane tasks for which it is emplayed

When we close a car door and Il makes a salislying clunk we experia: 8 cerain pleasure, This is 8 combination of the
acoustic feedback that the door Is definitely closed, combined with an aesthetic enjoyment of the sound itseff. The sound will
have boon engineeted to produce this responso

touching, smelling hearing or tasting something

om the effectiveness of an object in enabling an

Notes / Activities
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Four-pleasure framework: Psycho-pleasure

Psycho-pleasures are pleasures that are denved from cognition, discovery, knowledge, and other things that salssfy the intellect
The cognitive demands of using a product or service and the emotional reactions engendered through the experience of using it For
axample, 1 might be expected that a word processor that facilitated quick and easy accomplishment of tasks would provide a higher
level of psycho-pleasure than one with which the user was likely 1o make many errors. The former word processor should enable the
user 1o complele the task more easily than he or she would with the latter. The outcome may also be more emotionaily satisfying and
less stressfut

[ ] nanonaL ceocrapHIc

Science

P Alr: dactrvarng fow | wirke

The fiest time (hatl you pick up an iPod/fiPhor art playing with i you quickly get an idea of how It works. Eve
you don't gat It straight away, It Is leamable; memorable and peetty consistent — you soon get to know the ropes. This leac
to a certain sanse of satisfaction because, iargely, 't just works'.

Games are enjoyable becauss they present challenges that we nead o figure out, Whether finishing the Rubik's cube, or
achieving checkmate in a few moves, there is a cognitive-emotional pleasure that is derved such acbivities.

National Geographic Sclence Is 8 popular TV programme and wabsite and the reason people enjoy It so ch 15 because
they can discover new Ideas and sxpand thair mind with thoughts and new knowledge. People may nol wholly, or indeed

s derive ymes co on, disce and knowledge that

Four-pleasure framework: ldeo-pleasure

Ideo-pleasures are pleasures thal are knked to our ideals, sesthetically, culturally and otherwise o salisly people's tastes, values
and aspirations. |deo-pleasures can be derived from products thal are aesthelically pleasing by appealing to the consumer's values,
Values could be philosophical or refigious or may relate to some particular issue such as the environment or a political movement.
These values can be embodied in products. For example, a product made from biodegradable malerais might be seen as
embodying the value of environmental responsibility.

nsumer's tastes. Values could b
phiosophical & 0 - SUC Bp ant Th values can by
embodied In pr . ' a product n might be seen as embodying the value o
anvircomental r . & ’ oulkd agpeal 10 consumar 1asies though

mmimakst desion as it hides t's Teabures

The mug from Ikea is largely unremarkable and wlilitatan and designed for ideo-pleasure whon it
rack with it's elegant design feature OVE e base 80 that all of the w

down, [ ess

e

al or cultural identity and. detam
product may bong. Many poople fhat got are from divng VW campar vi Thay are often impractical, unrolablk
and retatively sxpensive in con 3 2 ihat offar greater utility

(a) State which aspect of the “four pleasure framework™ is triggered by the aroma of

freshly-baked bread. [1]

(b) Outline one reason why technophiles would experience psycho-pleasure when using a

newly-purchased mobile phone. [2]

Notes / Activities
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Design for emotion

Donald Norman breaks down emotional
responses into three levels of design,
applicable to everyone.

=8 The three ways that good design

The three levels or characteristics come from;
within our instincts, visceral, through use,
behavioural and from outside influence and
aspirations, reflective

The DESIGN
of EVERYDAY
THINGS Donstd Norman- emotons!design

“Tho Do of Prering T
e
o s e v i

10 B TW N Ml 8 Gmt

s o1 g b1 Crge

Design
DON
NORMAN What the design.. makes you feel helps you do says about you
Donald Norman- one of s books Three characteristic of good design:- visceral, bebavounal & reflactive design

Design for emotion

Designing for emotion can increase user engagement, loyally and satisfaction with a product by Incorporating
emotion and personality into product design.

Aesthetically pleasing objects appear to the user to be more effective, by virtue of their sensual appeal. This is
due to the affinity the user feels for an object that appeals to them, due to the formation of an emotional
connection with the object, As markets become flooded with products, consumers are overwheimed with choice,
In order to maximize their market potential, companies have to satisfy the user's inner emotions to provide an
increased likelihood of product purchase.

There is also a desire to re-establish and increase the consumer's emotional attachment to a product. This will
hopefully decrease the wasteful nature of today's throwaway society.

Comparing products- emotional level

Comparing Apple products with other
computer manufacturers is a common
example of how a company has integrated
design for emotion into their products

The three characteristics of visceral
design, behavioural design and reflective
design are quite clear and easy to
understand.

Emotional design: Apple Mac versus PC machne

A design strategy that focuses on increasing user engagement, loyalty and satisfaction with a

product by incorporating emotion and personality into the product

Notes / Activities
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Designing for emotion Notes / Activities

Visceral - Al the visceral level, i is evoking our inner instincts,
our human drives its at a foundation level of product emotions
When somathing Inggers an emotion at a visceéral level, it has
an immediate, unknowing impact on 8 person. An example
would be when a person lakes one ook al something and says
| want it', before asking ‘what does 4 do? and "how much does
it cost?. At the visceral level, physical features — look, feei and
sounds dominate. Product movement can also be seen as a
physical leature

Behavioural — Al the behavioural leval, its
enlirely about the use of the product
appearance 1 jess relevant. However the
appearance in context of the use s a
contributing factor as the product appearance
can imply an expectation of how the product
should be operated. What matters here are

function, usability, understandability and
\ — physical feel

s
Reflective — At the raflective level, o Temad
points to our culture. any meaning in the
product and ils use, 18 how we see the
product reflecting our self image and
aspirations to others. It can also evoke
personal remembrance of a specal
memory. For exampie, choosing to buy a
cartain car because il is a hybad and you
want others to know you are conscious ol
the effects on the environment

Designing for emotion

Products can bring about a number of these reactions at one time, think
of the Alessi 'Juicy salif’ above, its unusual design can create a visceral
reaction and people wanted to own it to show others that they had a
specific taste (reflective). However, mosl people agree that it is not very
good al juicing, conflicting and creating a negative behavioural reaction

Amusement parks have a good relation between refiection and visceral
The ride looks dangerous and scary, but the reflective level tells you that
'it's safe, there is nothing going to happen’; it's calming you down,
whereas the visceral level is operating at full force. Here the visceral
level wins, but afterwards the reflective level wins
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Notes / Activities

Attract-converse-transact (ACT) model

The ACT Model is the result of the work of Trevor van Gorp and
Edie Adam in their book Design of Emotions

Design for Emotion

The ACT medel is a framework for creating designs that improve
the refabions of users with a product and intentionally trigger
emotional responses

-The attract part of the modal Is aesthetics oriented.
-The converse part of the model is interaction onented.
-The transact part of the model Is function orented

The ACT model is a framework for creating designs that improve the relations of
users with a product and intentionally trigger emotional responses.

When all three elements are addressed, products can Attract
become desirable, usable and useful. -Processed unconsaciously and automalically

-Aesthetics of the product - sight, sound, touch, movement, colowr
The premise Is that, by designing products that conform to  -Whether the user finds the aesthatics appeaing
the social ndes we have learned since childhood -The pleasuras and passions the aesthelics provide
Interacting with other people, we can help new and
axpetienced lechinology users to form betler relationships
with products.

Converse

-Processad unconsciousty and automatically

-How the product interacts and behaves - ease of usea
For products 1o be successful they must -Whether product meets up 10 users’ siandards.

-Benafits that come from use and the completion of tasks.
-Fesling of intimacy and connaction

be desirable to attract the users' attention, The users
then approach the product and converse with il. At this
point it becomes iImportant that your product s usable Transact
After your product has consistently performed to the Users’ -Processed consciously - can ovemda the unconscious
expecied standards, the Users will find it usefu/ and willbe  The product’s contribution to our self-image and identity
willing to commit to transact vath it -Benefits that come from completion of goals

-Feelings of trust leading to commitment

ond-wsability: designing for pleasure & emotion

The o aniw PRmewon® was identihad by PeofesscoUonsl Tiger Yom Ruk Yoty m Jarsoy. US & undon the four meon of ptweo ploasure
paycho-phearant. sock-plemsats and IBan-{rmesure

Define physio-plaasure

Menserw dorremd Sorm P seestry srgan, okideg phiasioms cormetid wih ouchy, asin, sttad] o sersusd phessurs

Define socio-pleasure

Plosuern S selatariatepn wih ofers. S sxampie. sintdic MMl ineses vt hands Srved o, colenguns of B aerded peoio (v wifh sasely o8 d Whik
e 1w el 0 ST N0 tot cmagn

Define prytho-plessure

Plemsers dectend Y0Mm po0pin’s MEIEE 200 AMCLONE A0CS0NS %0 B DOOCUST

Oefine ldeo-plessws

Fleasan demeed YO satmtyirg Doorhe s (onter . valses g aspratons

Idantity ways in which Py

Phsvio-pieasine can be derves hom e Sost of 8 prodoct Aumg 1o (o0 ssamole, oM weanng 9 Bk GRTDAE o7 (ha Sncof fosd of wn Podl 1s taste (for mamoh

Mo seting chocotuiu | or 15 sl [1of acanmgin, e sviel of lnaher, & fuw tie. Coffen. Panh Stad om o Sresdnahiig macters)

Identity wavys In which m i

Products st services cus laclitirn Sockel priernion in u number of maye. E-madl driermml and mobie phones, for euengle, f008iale Communauson Biteses

poopke, Othar Broducs Mo s Sromokn BOCEN ITITBCE0N tTy DEng COMMarsaion ssarer. 40 eummple. joweliory. amsork or fumniure. CORNg can corromunicne sockal
Mty and dcate Ban g persan belings 8 Sarteadar secad grous

Identity ways in which paychas

Isuss 1N 19 NG COgitive domiits of weify e OS] OF Mrvice Ind D @moRonsl rescions eegeidersd vough Pe exdermdie of utag £ E g you tapedt

Hort o word rocessor $1af Daritated @ack and many moscne et of rrarting ek weisd v 3 NGt el of percho-plemsere than une wih shich fw
LSEr e Saaly G0 ke dry eorn. Tha fonmer wird [roCosscr Shautl wadiile 1he Udar 3 COMplie T LaGK Mo masly Tin Ty soulll st e later. The
OACOME Tuvy 0 be Mose smotonolly setsheng ang krss stwashid

Identily weys in which geoducts promete deo-pleasure

Products that are sesthmicaily pleasing can te o sourse of Deo-plensery Hough APeNng 15 e consumen's Jrme. Vs toukd S ploaopneat o Iegoes o
TVSLY AN B0 0N DUrBOutse Intum Such @8 TWe ey ur (et & § PORRCE Padvtried Thise Wil L Ba UmOOGed I8 [eotucts For ausigld 0 groduet made Nom
hatogratation materials meght e sean oy srebodang e sohue of amvarmmental resporeilely

Explain how ihe “Teur pleasure Samework® geomotes 2 holistie view of product design and markuling

The “Hiur prssstow Eamewns™ = n sl 100t for trong & Strrtumd Eeonsh 1o kst despn and markntng 1 can pet s # i ool Uvng fie Bemwwork
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Notes / Activities

FUGIT LEVE

Tepia 7

Topic 7: User-centred design (UCD)

The designer needs 10 have a deep undarsiancing of *  UCD dasign teams may Include anthropologists, ethnogriphers and
the user, task and the emvironment paychoiogists.
The process is llerative, led by the user and . Inchusive design requires designing unsersally accessibie products for
71 f:weloped through usar-cenlred avakiation all users including those with physical, sansory, percaptupl and other
0
User ,,::,::,:ed must address the whole user chalenges and Impairmants
desian (UCO). | \ic1y design taams are multidisciplinary
The five stages of UCD: research. concept, design
implementation, wunch
Inclusive design
Usability objectves . Usabiity obj Incluce useluiness, affectiveness, leamabéity,
Enhanced usability atstide (Maability)
Characlenates of good ussr-product intertaces . Benefils of enhanced usabdity include product acceptancls, user
12 Population sieraotypas axpenencs, productivily, user armor, raining and support
Usability . Charactaristics of good uses-product interfaces include simploty, case
of usa, ntultive logic and arganzatian, low memary burdlen, visiblity,
feedback, affordance, mapping and constraints,
. Advantages and disadvaniages of using poputation stereptypas for
designess and users
User population - Users can be ciassified by age, gender and physcal condlition
Classification of users . Scananos are based on best, worst and averags case,
73 The use of personae, secondary parsonas and
Strategles for user | ant-personae in user research
research Scenanos provide physical and sccal context for
diforant personae
Use case
Topi: T
Topic 7: User-centred design (UCD) continued
Field research . Advaniages and dsadvantages of different UCD strateges
Method of extremes
Observaton, Intarviews and focus groups
74 Questionnaires
4 Affinity dagramming
Sleaiagite fos UCD Participatory design, profotype and usasbility testing
sessions
Natural environments and usabilty laboratories
Testing houses versus usabilty lsborasories
75 The four-pleasure framewark: SOcO-pleasure, . How designing for emotion can increase uses angagernent, ayally snd
Boyond usability physio-pl e, peycho-pi and |deo- pleasure satisfaction with a product by incorporating emotion and peracnakty
~designing for Design for emotion . Haw the ACT model can be used as a framework for creating designs
pleasure and Tha attract/convarseitransact (ACT) mode! that intentionally tngger positve emotional responses
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User-Centred Design

e The ability to put aside one's own ideas and bias is essential for UCD,
* As a designer, you must act with integnity and not project your own ideas of what the user requirements are
when trying to create technological solutions to their problems. Devwlop

™S

Innovats Vet ,

As a designer you need 1o take user input at each one of the points - \
shown in this diagram - Research, Concept, Design, Implementation ‘ 2 v
and Launch, A UCD project involves ‘real’ people who are actual or Sod \
polential users of your product, and it invelves people at each of these Usas .\90“0"
points, allowing you to check and iterate your design at each stage of ‘ Centered (m w
the project Design '\“‘-
- . & . 1 Understand ~

User-centered design (UCD) is a process in which ™ “yeers o= & J
the needs, wants, and limitations of end users of a {----" .
produet, service or process are given extensive - ( G

: ~ : Define -
attention at each stage of the design process. Rarzeoibs

UCD is NOT thinking about users as this is very different to actually meeting them, talking to them, watching them Interact with your
product, or exist in the space for which your product is designed. UCD is more than just thinking about users.

UCD gurus including Jakob Nieisen and Deborah Mayhew both advocate getting as much as you can from each step, using the
methods and means most appropriate to the project. They believe all life-cydle tasks will always apply, but they can be expandad and
contracted depending on the requirements, characteristics, and resources of a particular project,

Approach to UCD

User-centered design (UCD) is a project approach that puts the intended users of a product or system at the centre
of its design and development. It does this by talking directly to the user at key points in the project to make sure
the site will deliver upon their requirements.

The stages are carried out in an iterative fashion, with the cycle being repeated until the project’s usability
objectives have been attained. This makes it critical that the participants in these methods accurately reflect the

profile of your actual users.

1SO 13407 outlines four essential activities in a user-centered design project:
e Requirements gathering - Understanding and specifying the context of use and specifying the user and
organisational requirements
o Design - Producing designs and prototypes
Evaluation - Carrying out user-based assessment of the site
¢ Implement the product or system

User Centered Design

M NG N,

o “pouiEany
: 2 \:j ;

Notes / Activities
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ISghe Leval
Temiz 71

User, task and the environment

The designer needs to have a deep understanding of the user, task and the environment.
Look at the information on the link below on redesigning the school canteen. Explain how this task lllustrates the
above concepl

hito://www designboom. com/art/a-caleteria-designed-for-me-idec-05-01-2014/

UCD principles

User-centered design (UCD) is a process (not restricted to

interfaces or technologies) in which the needs, wants, and Laeth

limitations of end users of a product, service or process are given Bt b

extensive attention at each stage of the design process. s o
-‘;‘:-':‘:- Man e

User-centered design can be characterized as a multi-stage e

problem solving process that not only requires designers to ;'?::':---‘

analyse and foresee how users are likely to use a product, but also = e aw concemt

to test the validity of their assumptions with regard lo user e

behaviour in real world tests with actual users. Such testing is Gt iades

necessary as it is often very difficult for the designers of a product g

to understand intuitively what a first-time user of their design ol

experiences, and what each user's learning curve may look like. S Deon

The chief difference from other product design philosophies is that h!.

user-centered design tries to optimize the product around how Brndez enicnas duyen)

users can, want, or need to use the product, rather than forcing the i JEDTN

users to change their behavior to accommodate the product. The iy iy

process is iterative led by the user and developed through et b-Linug

user-centred evaluation, The diagram shows the four most e Sactomere |

important uco pnnup‘es: UCD design teams are muma‘nclplinuy

UCD pninciples are explained and their possible application in:

-Usage centred requirements analysis and specification
-Structured user interface design & natural interaction innovation

-Early and continuous usability assessment, evaluation & improvement
-Human centric project management & quality procedures

Notes / Activities
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Notes / Activities

USER CENTERED DESIBN |, e

EXPERIENCING lMMERSWE (PERIENCES
CUNTEXT ANCING THROUGM DOMNI
7) BRI m H

Population stereotypes

It is important to consider the intended User Population for any product (or system) you are designing. It can
be defined as the range of users for a particular product or system. these can be defined by age, gender,
physical condition, socio-economic class etc

Population stereotypes are responses that are
found to be widespread in a user population

In a situation of seemingly arbitrary choice, a
particular option that is chosen by a large
proportion of a given population, or an
expectation, interpretation, or a manner of
perceiving, thinking, or behaving that Is
statistically prominent within the population

It is & concept relating lo cultural expectations. It
15 the manner In which most people in the
population expect something to be done. You
might think of it as your Intuition or your innata
functional understanding of something. If you pick
up an iPad you might say you have an intuitive
understanding of the interface. You can operate it
without having to learn how to operate it
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User population Notes / Activities

User populations are a range of users for a particular product or system. There may be particular user
populations a product is designed for, however, many products are designed for use by different or muitiple
populations

Many products are successful because they are only aimed at a
narrow user population. For exampie the cockpit of A380 aircraft
are only successful because the physical and cogndive
chamclenstics of the user population are know as exact and
namow qualittes. therefore the product can be optimised
specifically for that uses

Classification of user

Designers can also classify users into groups by
considenng cntena such as interests, habits, nuances,
emotional responses to specific stimuli etc, The criteria
about which a product will be designed will be defined by
the classification of the user population

IDEO have worked on a project designing
homes for 'Wounded Warriors'. For the end
product to be successful the had to fully
understand their users’ needs in order to be
able to design the perfect home layoul for
them, To do this they had to identify and fully
understand the criteria by which they should
group their users., Watch the video below
and write down what criteria IDEO might
have considered in order to classify their
users to produce the ideal product.
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Personae

Personae development supports the design process by identifying and proritizing the roles and user
characleristics of key audiences for a product, system, or website, then creating composite individuals to
represent the key audiences. The product team forms a unified vision of the intended uses of a dasign
through reference to agreed-on personas.

Personae development begins with assumptions about user profiles, based on data from initial market
research. Through interviews and observation, researchers expand and validate the profiles by identifying
goals, motivations, contextual influences, and typical user stories for each profile. Having a fictional parson
(personae) representing a profile grounds the design effort in “real users.”

Essential Details for Defining Personas
e Aname {(a real name like Greg or Madeline, etc.)
Age
A photo
Personal information, including family and home life
Work enviranment (the tools used and the conditions worked
under, rather than a job description)
Computer proficiency and comfort level with using the Web
Pet peeves and technical frustrations
Attitudes
Motivation or “lrigger” for using a high-tech product (not just
tasks, but end results)
Information-seeking habits and favorite resources
Personal and professional goals
e Candid quotes

Personae

Designers can observe and interview members of a user population in order to create fictional characters
known as personae, secondary personae and anti-personae

= Personae are typical stakeholders and people whose needs must be satisfied, Multiple primary personas
require separate interfaces

» Secondary personae are those who are nol the primary target audience for a product, bul whose neads the
product should mest. They are able to provide valuable alternative insights to the development of a product

« Anti-personae are those for whom the product is not designed

Primary Fessonas
Martina Praco
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Scenario -

As an example, the Hanna Reed-Smith, Human Resources
Specialist, persona includes (in addition to the user profile
dala, such as age, frequency of use, and Web experience) t
detalls such as:

Hanna is moving up the corporate ladder. Her goal is to replace the current HR manager when he retires in
three years. Hanna prides herself on being fast, efficient, and precise. She stakes her reputation on the
month-end reports that show how many transactions she has completed in comparison {o her colleagues
Hanna struggles with balancing work life and family life, She works fram hame on Tuesdays and Thursdays so
that she can be with her kids. Her computer setup at home is much older and slower than the cne at work and
she sometimes gets frustrated because she feels limited when working at home

Hanna views her computer as a helpful and (mostly) enjoyable tool to help her climb to the top. She changes
her display colors based on the upcoming holidays. Hanna has one big hang-up reiated to using the computer
- ghe hates to ask for help. She will spend a lot of time trying to figure samething out on her own, rather than
admit that she doesn't know whal o do

Pearsanas that are created are often put into scenarios to pradict how they would react, based on that persona
Look at the scenarios on the website below

hitp /iwww. uiaccess com/accassucd/scenarios eg.html

Task: Discuss how will this help the design team?
Task: Personas are often put into categories. Primary, secondary and anti (negative) personas. Discuss how
they are defined and why are they used? How do they affect scenarios?

Participatory design

An example would be a participatory design workshop in which developers, designers and users work
together to design an Initial prototype. This initial prototype would then feed into @ more traditional design
process

Thank y'ehvalk

fofSuch a wor?a‘derfu! experience

Projects which only utilise participatory design are very rare,

A disadvantage of participatory design sessions is thal they require an experienced moderator with thorough
knowledge of the domain to guide them

Notes / Activities
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Topic 7. User-Centered Design

Products should not only be useful, they should be usable and desirable. Usefulness, usability and desirabilityhave
been described as the three-legged stool of design—take one leg away and the whole thing falls over! User-
centred design (UCD) is particularly useful when a new product is to be introduced. User-centred designers
engage actively with users to gather insights that drive design from the earliest stages of product development
right through the design process, setting the agenda for projects and feeding directly into the product brief.
Designers/companies have shifted from conventional market research techniques to greater emphasis on the
user experience. UCD involves smaller numbers of people than conventional market research and it can lead to
unexpected insights that stimulate innovation. Conventional market research may be flawed as users often do
not tell researchers the true facts about a product or they cannot identify how and why they use products—
particularly for radical designs. Awareness of the experience of end-users can lead designers to question
established practices and assumptions. UCD enables user feedback to inform product redevelopment even
after launch, sometimes in quite a radical way.

User-centred design

UCD is a design process paying particular attention to the needs of potential users of a product through
involvement of users at all stages of the design process. It considers how users are likely to use the product
and tests products with actual users. Sometimes called “empathic design”, the user-centred approach puts the
design team in direct contact with the people they are designing for, that is, to empathize with potential users
and so gain a better understanding of users' thoughts, needs, values and beliefs. The design team often
includes anthropologists, ethnographers and psychologists to advise the creative designers.

Students should be able to apply the following principles of UCD to the design process.

A design is based upon an explicit understanding of users, tasks and environments.
Users are involved throughout desijgn and development

The design is driven and refined by user-centred evaluation

The process is iterative.

The design addresses the whole user experience.

The design team incluc. Launch

Ussbility testing

Expert evaluation
Accesubility evaluation
Foous groups

Research Competitor companson

User-centred design model  context studies Metrics

Foous groups

Competitor comparisens
Depth interviews

Questionnawes
Concept

Concept modeds

User personas and scenanos
User goals
Usage scenanios
Usabity goals R
Paper protatypes
Usability testing

Expert evaluation

Implementation
Usability testing
Expert evaluation

Accessibiity evaluaton

Design
Product structure diagram
W Process flows

| Wirelrames

' Interactive prototypes
Card sorting

| Usability testing
Accessibdity evalustion
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UCD answers questions about users and their tasks and goals, then uses the findings to make decisions
about development and design.

Who are the users of the product?

What are the users' tasks and goals?

What are the users' experiences and expertise with the product and products like it?
What functionality do the users require of the product?

What other stakeholders will be impacted by the product?

Why is the product being developed?

What are the overall objectives?

How will the product be used?

How will it be judged a success?

What are the technical and environmental constraints?

What functionality is needed by users?

What are the typical scenarios of how and why users will use the product?
What are the usability goals?

How important is ease of use and ease of learning?

How long should it take users to complete their tasks?

Is it important to minimize user errors?

Are there any initial design concepts?

User-centred design has a focus on inclusive design. Students need to consider how designers try to create
products that are suitable for users with disabilities and other users. This ensures that there is a sufficient
market for their products and increases their feasibility as an innovation.

Usability

Usability is the extent to which a product can be used by specified users to achieve specified goals effectively
(completely and accurately) and efficiently (fast and with minimum effort) while functioning in a predictable
and consistent manner. If so, the product can be considered intuitive, pleasant, satisfying to use and tolerant
of user errors (that is, it prevents and enables users to recover from errors).

Usability objectives include:

usefulness

effectiveness

learnability (how easy it is to learn to use a product or how intuitive a product is to use)
attitude (likeability).

Strategies for user research

When considering strategies for user research, designers need to consider their appropriateness in relation
to user populations. User populations are a range of users for a particular product or system. There may be particular
user populations a product is designed for; however,

Note: many products are designed for use by different or multiple populations.

When carrying out user research, user populations can be classified into groups depending on age gender
and physical condition This can allow the designer to gather detailed feedback to generate insights for design
development that are particular to each group.

For example, a group of users who suffer from arthritis in their wrists would have different concems with the design of a
new kettle and give diifferent feedback than a population of students.

Designers can observe and interview members of a user population in order to create fictional characters
known as personae, secondary personaeand anti-personae.
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Personae are typical stakeholders.
Secondary personae are those who are not the primary target audience for a product, but whose
needs the product should meet. They are able to provide valuable alternative insights to the
development of a product.

e  Anti-personae are those for whom the product is not designed.

Scenario is an imagined sequence of events in the daily life of a personabased on assumptions by
researchers and designers. Students need to be able to consider best-, worst- and average-case scenarios
that provide a physical and social context for different personae.

Strategies for UCD
When considering strategies for UCD, students need to develop an understanding of:

field research

method of extremes

observation, interviews and focus groups

questionnaires

affinity diagramming - a business tool used to organize ideas and data - eg:

When you are confronted with many facts or ideas in apparent chaos
When issues seem too large and complex to grasp

When group consensus is necessary
Typical situations are:

After a brainstonming exercise

When analyzing verbal data, such as survey results.
e  participatory design, prototype and usability testing session.

An example of participatory design is when users representing the target market for a product perform
realistic tasks by interacting with a paper version of the user-product interface manipulated by a person
acting as a computer who does not explain how the interface works.

Usability testing is carried out in a usability laboratory. Typically, users are seated with an instructor who
observes them performing a particular task with the product. Another group of observers is behind a one-
way mirror, where they can record the activity and note insights. Often the tests are recorded for later
reference and analysis.

There are many advantages and disadvantages between using natural environments and usability
laboratories and between using usability laboratories and testing houses for design companies. Students will
need to consider these.

Beyond usability—designing for pleasure and emotion

The four-pleasure framework was identified by Professor Lionel Tiger from Rutgers University in New Jersey,
USA. It includes the following areas.

e  Socio-pleasure can be derived from social interaction. Products and services can facilitate social
interaction in a number of ways. Email, internet and mobile phones, for example, facilitate
communication between people. Other products may promote social interaction by being
conversation starters, for example, jewelry, artwork or furniture. Clothing can communicate social
identity and indicate that a person belongs to a particular social group.
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e  Physio-pleasure can be derived from the feel of a product during use (for example, wearing a silk
garment or the smooth feel of an iPod), its taste (for example, eating chocolate) or its smell (for
example, the smell of leather, a new car, coffee or freshly baked bread).

e  Psycho-pleasure can be derived from the cognitive demands of using a product or service and the
emotional reactions engendered through the experience of using it. For example, it might be
expected that a word processor that facilitated quick and easy accomplishment of tasks would
provide a higher level of psycho-pleasure than one with which the user was likely to make many
errors. The former word processor should enable the user to complete the task more easily than he
or she would with the latter. The outcome may also be more emotionally satisfying and less stressful.

e Ideo-pleasure can be derived from products that are aesthetically pleasing by appealing to the
consumer’s values. Values could be philosophical or religious or may relate to some particular issue
such as the environment or a political movement. These values can be embodied in products. For
example, a product made from biodegradable materials might be seen as embodying the value of
environmental responsibility.

Designing for emotion can increase user engagement, loyalty and satisfaction with a product by incorporating
emotion and personality into product design.

Students need to be familiar with the Attract/Converse/Transact (ACT) model (Van Gorp, Adams 2012)* as a
framework for creating designs that improve the relations of users with a product and intentionally trigger
emotional responses.

e The attract part of the model is aesthetics oriented.
e The converse part of the model is interaction oriented.
e  The transact part of the model is function oriented.

When all three elements are addressed, products can become desirable, usable and useful.

*Van Gorp, T and Adams, E. 2012. Designfor Emotion. Waltham, Massachusetts, USA. Morgan Kaufman.
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End of Topic Questions

Answer the questions in this section as best as you can. The marks are shown in brackets next to each
question. All multiple-choice questions hold 1 mark each.

1. Match the following headings with the explanations below:

Headings - Passion, Intimacy, Commitment

Explanations;

A Interaction orientated.......c.ccceevevenennienenineneenne 1
B Function orientated ........cccoevvenierenenierenenesenennnnes 1
C Aesthetics Orientated .......cccoveveenennienecnenenene 1

1. Match the following words with the descriptions below:
Desirability, Usability, Usefulness (3)

........................................ is connected to how well the product functions
......................................... is connected to product aesthetics

......................................... is connected to the quality of interaction

1. What 3 words can be used to define the ‘3 legged stool of design’?

Furtreeeieerrrreeeiiiberreetiearrraeeetaaabraaaessa b raaeeeeeabraaeeeeee bbb a b e e e ee e bbb e e s e e eea bbb raeeeeeaabaraeeeeeeabbaaaeeseanes 1
TN 1
T eeeerrreeeeeieirree e e e eeiibree e eeesbbreeeeeessbbaeeeeeeaabbaaeseeeassbaaasaee e s b et aeeee s ababaeeeseasbbabaeeeeenabbaaeeeeesnrrens 1




7. Outline how designers can use UCD to ensure there is a market for their products

.................................................................................................. 2
8 Describe what is meant by ‘Usability’
.................................................................................................. 3
9 List 4 usability objectives
................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1
10. State the meaning of ‘User Population’
.................................................................................................. 1
1. Define the following fictionalcharacters used in UCD evaluations:
Personae
........................................................................... 1
Secondary Personae
............................................ 1
Anti Personae
........................................................................... 1
Scenario
............................................ 1




11. List 6 strategies that could be employed for UCD

................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1
................................................................................................................................. 1

12. Explain what is meant by ‘Participatory Design’
............................................................................................................................... 3

13. State 2 advantages and 2 disadvantages of using natural environments and usability laboratories
............................................................................................................................... 4

14. Explain the following terms:
Socio Pleasure
............................................................................................................................... 3
Physio Pleasure
............................................................................................................................... 3

Psycho Pleasure

............................................................................................................................... 3

15. Explain how the 4 pleasure framework can influence and affect designers understanding of user needs

when evaluating new or existing products.
............................................................................................................................... 6
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16. Explain what is meant by the ACT model framework for creating design ideas

.......................................................................................................................................................... 3
17. Describe the term ‘Target Audience’

.......................................................................................................................................................... 3
183. Describe the purpose of ‘designing for emotion’

.......................................................................................................................................................... 3
Total Marks /69
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Exam Practice Questions

Figure E1 shows a remote control handset used for use with a television set connected to a

satellite receiver.
Figure E1: Remote control handset
[Source: Image courtesy of suphakit73/FreeDigitalPhotos.net.)
(a) State one reason why the control buttons on the handset are not all the same size. [1]
(b) Outline one reason for the shape (profile) of the handset in Figure E1. [2]

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

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

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

(c) Explain one reason for using a colour scheme for the buttons on the handset shown in
Figure E1. [3]

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

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

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

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

.......................................................................
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(a) State which aspect of the “four pleasure framework™ is triggered by the aroma of
freshly-baked bread. [1]

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

(b) Outline one reason why technophiles would experience psycho-pleasure when using a
newly-purchased mobile phone. [2]

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

(b) Outline one method that designers could use to research human factors for the design
of a wheelchair to be used by disabled athletes. [2]

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

(¢) Outline one way in which the use of digital humans would increase the speed of the
product development process for the new wheelchair design. [2]

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

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

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

.......................................................................
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E7. Explain why feedback, mapping and affordance  are important in human factors design. [9]

4. Figure 6 shows the Biolite camp stove, an award-winning camping stove which also provides
electricity to charge small devices, such as mobile (cell) phones or LED lights. The stove
uses biomass fuel such as twigs or pine cones with 46 g of wood required to boil 1 litre of
water which takes 4.5 minutes to boil. The stove can also be used with recycled wood
pellets. The stove provides 3.4kW at low power up to 5.5kW at high power with 20 minutes
of charging sufficient for 60 minutes of talk time on a phone. It weighs 9359 (330z) and the

packed size is 21cm x 12.7 cm.

Figure 6: Biolite stove

[Source: hitp://www.biolitestove.com/. Used with permission)
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(a) State one type of feedback that could be used in the design of a microwave oven to
alert the user that the cooking cycle is complete. [1]

(b) Describe why affordance is an important consideration in relation to the design of a
product. [2]

(a) Outline which aspect of the “four pleasure framework” relates to the success of a new
type of perfume. [2]

Describe why the purchase of a fashionable (trendy) item of clothing may promote a
combination of socio-pleasure and psycho-pleasure. 2]

Outline one way in which ideo-pleasure may contribute to a company’s corporate social
responsibility for promoting green design. [2]
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7.  Figure 12 shows the Tandem Sling Chair. It was originally designed by husband and wife design
team Charles and Ray Eames for airports in Washington and Chicago. It is now widely used
in airports and other public buildings around the world. The brief was to develop a multiple-
seating system which facilitated security checks, looked good (aesthetics) and was easy to
maintain (see Figure 13). The aluminium frame is produced by high-pressure die casting.

Figure 12: Tandem Sling Chair Figure 13: The chair is widely used in airports
and other public access areas
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(¢) (1) Outline one way in which consumer feedback could be collected to inform the
development of the design. 2]

(1) Explain how the designers have met three potentially conflicting aspects of the
specification for the Tandem Sling Chair: security; aesthetics; ease of maintenance. [9]
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E2. A student continues to wear his “favourite™ pair of training shoes despite them being worn out
and he has been given a new pair.

(a) State one aspect of the “four pleasure framework™ that this is an example of. [1]

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

(b) Outline one reason why the “four pleasure framework™ is considered part of human
factors design. [2]

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

Discuss the value of the use of the evaluation strategies of user trial, user research
and expert appraisal to a car company when placing a concept car in an auto show. /9]
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(a) State which aspect of the “four pleasure framework™ involves values in design. [1]

(b) Outline one way in which mobile phone design incorporates aspects of the “four pleasure
framework™. [2]

Explain three advantages of paper prototyping in the design of the controls for electronic
products. 9]
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Figure E3 shows a storage unit for a computer printer used as part of the integrated home office
shown in Figure E4.

Figure E3: Printer storage unit Figure E4: Prima Integrated Home Office

—

(a) Describe how the designer has combined ease-of-use with aesthetics for the printer storage
unit in Figure E3. [2]

(b) Outline one Iimitation of using the storage unit in relation to bodily tolerance. [2]

ES. (a) Outline which aspect of the fowr pleasure framework 1s experienced by an employee
wearing a uniform. [2]

(b) Describe one way in which the design of a mobile phone may promote psycho-pleasure. /2]
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(¢) Describe the relationship between ideo-pleasure and being an eco-fan. 2]

E7. Discuss three issues relating to displacing population stereotypes in the design of controls
for products. [9]
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Exam questions and Sub-topic Links

Table demonstrating the times each sub-topic has appeared in exam papers and at which question.

TOPIC P1 P1 P1 [Pinov| P1 P1 P2 P2 P2 P2 P2 P2
Nov-09 | Nov-10 | May-10 | 11 May-11 | May-12 | Nov-09 | Nov-10 | May-10 | Nov-11 | May-11 | May-12
7.1 27 24 1
7.2 24, 19, 30 23 29 3a 5c2 | 6c2. 4b1,
73 24 3b.
7.4 25 25 25 26, 30 25 B2, 1ci,
7.5
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Glossary of Terms

Topic 7: User-centred design (UCD)

Affinity A tool used to organise ideas and information.
diagramming o S .
Affordance Property of an object that indicates how it can be used. Buttons
j ' afford pushing, knobs afford turning.
Anti-personae A proﬂle of those for whom a product is not designed
' Attitude ' The perceptions, feelings and opinions about a product by a user.

' Behavioural design ' Focussed on use and understanding, this considers how people will

| | use a product, focussing on functionality.

' Characteristics ofa | These include: simplicity and ease of use; intuitive logic, organization
good user-product | and low memory burden; visibility; feedback; affordance; mapping;
interface and constraints.

Constraints ' Limitations on how the product can be used.
Deslgn foremotion A de5|gn strategy that focusses on increasmg user engagement,
loyalty and satisfaction with a product by incorporating emotion and
| | personality into product design.
Dominant design The design contains those implicit features of a product that are
recognized as essential by a majority of manufacturers and

| - purchasers.

Effectiveness A measure of the speed of performance or error rate and its relation
to the capabilities of a product.

Empathetic ' When the designer takes the place of the user to see who potentially
could use the product and the object could be better suited for the

Enhanced usabllity | Enhanced usablhty increases product acceptance, user experience
and productivity while decreasing user error and required training

and support.
- Environment The place where a product is likely to be used.
' Feedback | The provision of information as a result of an action. This can be a
e _ audio, visual or aesthetic response.
Fleld research A first hand observation of customer's user experience. It is essential
| : for the research to be conducted in the user's environment.
Ideo-pleasure Pleasures linked to our ideal, aesthetlcally culturally and otherwise.
Inclusive design ' The design of mainstream products and/or services so that they are

accessible and usable by as many people as possible without the
e need for adaptation or specialised design.
Iterative Act of repeating a process with the aim of approachlng a desired
goal, target or result. Each repetition of the process is also called an
iteration, and the results of one iteration are used as the starting

—_—— | point for the next iteration. |
Iterative design Developed through user centred evaluation and based upon the six
_ . . principles of iterative design.
- Learnabllity The extent to which a user can operate a product or system at a

| defined level of competence after a pre-determined period of
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Mapping

- Method of extremes

Natural
environment
Observation
Participatory
design

Personae
Physlo-pleasure

Population
stereotype

Product acceptance
Productivity
Prototype testing
session

' Psycho-pleasure
Reflective design

Scenarlo

Secondary
personae
Soclo-pleasure

- Sympathetic

Task

training.

Relates to the correspondence between the layout of the controls
and their required action

A common sampling method where users are selected to represent
the extremes of a user population, typically the 2.5th and 97.5th
percentile. Products are then designed and/or tested to ensure that
they function efficiently for those users.

The monitoring of the user interacting with the product in their
homes, place of work or other natural product usage environments.
A collection of responses from users, a trail of observation of users
interacting with the product

When users representing the target market for a product perform
realistic tasks by interacting with a paper version of the user-product
interface manipulated by a person acting as a computer who does
not explain how the interface works.

A profile of the primary target audience for a product.

A sensual pleasure that comes from touchinq. smelling, hearing or
tasting something. it can also be derived from a feeling of
satisfaction that comes from the effectiveness of an object in
enabling an action to be performed

Responses that are found to be widespread in a user population.

The knowledqge that a product or service paid for will meet up to its

defined expectations

Developing products and services with the user in mind so that they
can reduce time wasting and simplify complex aspects of the
product

A session where a test product is made and tested - all experiments
are conducted before making the final product, making all changes

_necessary that can be seen when the prototypes are used.

Types of pleasure that comes from cognition, discovery, knowledge
and other things that satisfy the intellect.

Design that evokes personal memory focussing on the message,
culture and the meaning of a product or its use.

An imagined sequence of events in the daily life of a persona based
on assumptions.

A profile of those who are not the primary target audience for a
product, but whose needs the product should meet.

Pleasures that come from a feeling of belonging to a social group,

' social-enablers, and other ways that one can identify oneself with

social groups.

- The decisions required for the product to be the most helpful for the

user given certain conditions.
The thing that the product is supposed to do, however the user may
have several sub uses for the product
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Testing house
The attract/
converse/ transact
(ACT) model

The four-pleasure
framework
Tralning and

support
Usability

Usabllity laboratory
Usability objectives
Usability testing
sesslon

Use case

Usefulness

User

User error

User experlence

User population
User-centred design

Visceral design

Visibility

- Typically a company that will test products on their site.

A framework for creating designs that improve the relations of users |
with a product and intentionally trigger emotional responses.

A framework devised by Professor Lionel Tiger that encourages
design for pleasure and emotion. It comprises of four areas: Socio-
pleasure; Physio-pleasure; Psycho-pleasure; and Ideo-pleasure.
Help and guidance such as tutorials or instructions on how to use
the product

The extent to which a product can be used by specified users to
achieve specified goals effectively and efficiently, while functioning
in a predictable and consistent manner.

A lab in which usability testlng is carried out, and test users are
monitored by another group of observers in a different room.
Usability objective include usefulness, effectiveness, learnability and
likeability.

The testing of a product with potential users to find out how usable
the product is.

A set of possible sequences of interactions or event steps between a
user and a product to achieve a particular action.

The extent to which a product enables the user to achieve their
goals. _ _ e

Person utilising the product, person who is being affected by the
product or who is reaping benefits/drawbacks

Mistakes and slips when using the product due aspects such as
complexity or inefficiency

A person's perceptions and responses that result from the use or
anticipated use of a product, system or service, this can modify over
time due to changing usage circumstances

The range of users for a partlcular product or system.

A design process that pays particular attention to the needs of
potential users of a product by involving them in all stages of the
design process.

Design that speaks to people's nature in terms of how they expect
products and systems to function and how they expect to interact
with them.

 Controls should be easily accessible to the human eye
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