EE4213 Human-Computer Interactions

Week 8 Establishing Requirements



Establishing Requirements

* What, How and Why

* Types of Requirements
e Data Gathering

* Task Description

* Task Analysis



What is it?

 Find the needs of users

* From the users’ needs, determine the requirements of the
proposed system

In more detail, 2 aims in this activity are:

* Understand as much as possible about users, task, context,
etc., so that the system under development can support
them in achieving their goals

* Produce a stable set of requirements that form a sound
basis to move forward into thinking about design

Sometimes it is referred to as requirements activity



How to achieve the aims?

* Data gathering activities
e Data analysis activities
* Requirements determination

e All of the above activities should be iterative

e.g., once you start to analyse your collected data,
you may find that you need to gather some more
data to clarify some ideas you have



Why we need requirements
activity?

* Failure occurs most commonly for “unclear
objectives and requirements” while critical success
occurs most often for “clear, detailed
requirements”

e Getting requirements right is crucial



A requirement is a statement about an

intended product that specifies what it
should do or how it should perform

e What do users want?
e What do users ‘need’?

* Requirements need clarification, refinement, completion,
re-scoping (e.g., time to load a map in a smartwatch GPS
app should be short enough, what is “short”? 5 seconds?)

* Input: requirements document (maybe)

Output: stable requirements
e Arise from understanding users’ needs
* Can be justified & related to data



Types of Requirements

Two types:
1.  Functional requirements, i.e., what the system should do?

2. Non-functional requirements, i.e., what constraints there are on the
system and its development, e.g., usability

Taking a word processor as an example:

1. Functional requirements: Support a variety of formatting styles, e.g.,
must include 20 typefaces

2.  Non-functional requirements:
e Able to run on different platforms including Windows, Mac and Unix
e Able to run on a computer with a minimum of 64 MB RAM
* The product should be delivered in 6 months’ time
* Novices should learn how to use it easily



Non-functional Requirements

* Data requirements: type, size/amount, accuracy, storage, etc., of the
required data, e.g., in a share-dealing application domain, the data
must be up-to-date and accurate, and are likely to change many
times a day

* Environmental requirements: circumstances in which the product
will be expected to operate

* Physical —lighting, noise, etc. of operational environment

* Social —collaboration and coordination issues: Will data be
shared in synchronous or asynchronous mode? Do collaborators
have to communicate across great distances?

* Organizational — e.g., hierarchy of the management, user
support, facilities or resources for training?

* Technical —e.g., what technologies will the product run on or
need to be compatible with?

* Usability requirements (# user requirements)
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Non-functional Requirements:
User Requirements

* Characteristics of the intended user group:
nationality, educational background, attitude to

computers

* System use:
* Novice: prompted, constrained, clear
* Expert: flexibility, access/power

* Frequent: short cuts, e.g., provide function keys rather
than expecting them to type long commands or to have
to navigate through a menu structure

* Casual/infrequent: clear menu paths
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Non-functional Requirements:
User Requirements

* Humans vary in many dimensions, e.g.,

Size of hands may affect the size and positioning of input
buttons

Motor abilities may affect the suitability of certain input and
output devices

Height if designing a physical kiosk

Strength - a child’s toy requires little strength to operate, but
greater strength to change batteries

Disabilities such as sight or hearing problem
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Example: Suppose CityU has proposed a self-service café so that
users are allowed to pay for their food (bread, sandwiches, drinks)
using a credit system, e.g., payment is settled via their CityU or
Octopus cards

Suggest one key functional, data, environmental, user and usability
requirement for the proposed system.

* Functional: The system will calculate the total cost of purchases

. Daftg: The system must have access to the prices of all products in the
café

* Environmental: Café users will be carrying a tray and will most likely be
in a reasonable rush. The physical environment will be noisy and busy,
and users may be talking with friends and colleagues while using the
system

* User: The majority of users are likely to be under 25 and comfortable
when dealing with technology

* Usability: The system needs to be simple so that new users can use the
system immediately, and memorable for more frequent users. Users will
not want to wait around for the system to finish processing, so it needs

to be efficient and to be able to deal easily with user errors.
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User profile: Collection of characteristics for a typical
user, and multiple user profiles are needed in a design

Personas can be used:

* Rich descriptions of typical users of the product under
development that the designers can focus on and
design the product for

* Capture a set of user characteristics
* Not real people, but synthesised from real users
* Should not be idealised

* Bring them to life with a name, characteristics, goals,
personal background

* Develop a small set of personas with one primary



Example: GenderMag Persona Kit
(https://gendermag.org/)

3 personas derived from the gender research on 5 facets:

1.

A W N

Motivations to use software
Information Processing Styles
Computer Self-Efficacy

Attitudes toward Risk

style of Learning new technologies

 Abi = most frequently seen in women

* Tim =2 most frequently seen in men
 Pat =@ large fraction different from Tim/Abi
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Ab by Jonesl You can edit anything in blue print Abby has always liked music. When she is on her way to work in the morning,
Ny she listens to music that spans a wide vanety of styles. But when she arnves at

-
. 28 y?a’:‘?ld A tant work. she turns it off, and begins her day by scanning all her emails first to get
Mmpioyed as an Accounia an overall picture before answering any of them. (This extra pass takes time
* Lives in Cardiff, Wales but seems worth it.) Some nights she exercises or stretches, and sometimes
she likes to play computer puzzie games like Sudoku

/Background and skills \

Abby works as an accountant. She is comfortable with the technologies she uses regularly, but
she just moved to this employer 1 week ago, and their software systems are new to her.

Abby says she's a“numbers person’ but she has never taken any computer programming or IT
systems classes. She likes Math and knows how to think with numbers She writes and edits
spreadsheel formulas in her work.

In her free time, she also enjoys working with numbers and logic. She especially likes working out

szles and puzzle games, either on paper or on the computer /
nlliotlvatlons and Attitudes * Attitude toward Risk: Abby's life is a little \
= Motivations: Abby uses technologies to = Computer Self-Efficacy: Abby has low complicated and she rarely has spare time. So

accomplish her tasks. She learns new confidence about doing unfamiliar computing she is risk averse about using unfamiliar

technologies if and when she needs to, but tasks. If problems arise with her technology, technologies that might need her to spend extra

prefers to use methods she is already familiar she often blames herself for these problems. time on them, even if the new features might be

and comfortable with, to keep her focus on the This affects whether and how she will persevere  relevant. She instead performs tasks using

tasks she cares about. with a task if technology problems have arisen. familiar features, because they're more

predictable about what she will get from them
and how much time they will take.

. /
\

/How Abby Works with Information and Learns:

= Information Processing Style: Abby tends towards a comprehensive ~ * Learning: by Process vs. by 77""3”"91 When learning new technology,
information processing style when she needs to more information. So, Abby leans toward process-orient rning, e.g., tutorials, step-by-step
instead of acting upon the first option that seems promising, she gathers processes, wizards, online how-to vndeos etc She doesn't particulary like
information comprehensively to try to form mplete understanding of learning by tinkering with software (i.e., just trying out new features or
the problem before trying to solve it. Thus, her style is “burst-y"; first she commands to see what they do), but when she does tinker, it has positive
reads a lot, then she acts on it in a batch of activity. effects on her understanding of the software.

- /

1l"\bby represents users with motivations/attitudes and information/learning styles similar to hers. For data on females and males similar to and different from Abby, see

http://eusesconsortium.org/gender/gender.php




Tlm (Tlmothy) Hopkin51 You can edit anything in blue print

= Lives in Cardiff, Wales

ﬁackground and skills

\ he

= 28 years old Tim loves public transportation. He knows several routes to get there from home and he's always
explonng ways to optimize his trip into the office. Work starts with email, which he answers
* Employed as an accountant one at a time, as soon as he reads them. (Sometimes this backfires, if there is a

second related message he hasn't read yet, but he doesn't mind sending a follow-up
email.) Some nights he plays computer games with his online friends.

Tim works as an accountant. He just moved to this employer 1 week ago, and their software systems are

new to him, For Tim, technology is a source of fun, and he is always on the lookout for new computer software.
He likes to make sure he has the latest version of all the software with all the new features.

Tim says he's a “numbers person”, but he has not taken any computer programming or IT classes. Tim |ikes
Math and knows how to think in terms of numbers. He writes and edits spreadsheet formulas for his work.

He plays the latest video games, has the newest smart phone and a hybrid car. He downloads and installs the
latest software, and experiments with ils seltings. He is comfortable and confident with technology and

/M;vatlons and Attitudes
= Motivations: Tim likes learning all the available confidence in his abilities with technology, and risks using features of technology that haven't

\

/

= Computer Self-Efficacy: Tim has high = Attitude toward Risk: Tim doesn't mind taking\

systems he uses, even when it may not be
necessary to help him achieve his tasks. He

o

functionality on all of his devices and computer thinks he’s better than the average person at been proven to work. When he is presented

learning about new features. |f he can't fix the with challenges because he has tried a new
problem, he blames it on the software vendor; way that doesn't work, it doesn’t change his

sometimes finds himself exploring functions of it's not his fault if he can't get it to work. attitudes toward technology.
one of his gadgets for so long that he loses sight
of what he wanted to do with it to begin with.

/

" How Tim Works with Technology and Learns = Learning: by Process vs. by Tinkering: Whenever Tim uses new )
« Information Processing Style: Tim leans towards a selective information ~ technology, he tries to construct his own understanding of how the
processing style or "depth first” approach. That is, he usually delves into software works internally. He likes tinkering and exploring the menu items
the first promising option, pursues it, and if it doesn't work out he backs and functions of the software in order to build that understanding.
out and gathers a bit more information until he sees another option to try. Sometimes he plays with features too much, losing focus on what he set
Thus, his style is very incremental. out to do originally, but this helps him gain better understanding of the
software.
N\ J/

Tim represents a fraction of male users with backgrounds similar to his. For data on females (and males) similar to and different from Tim, see hilp./eusesconsortium orglgendarigendar php



Pat (PatriCia) Jonesl You can edit anything in blue print

* 43 years old Pat loves public transportation and knows at least three routes to get there from home. When she

« Employed as an accountant arrives at work,  she scans all her emails first to get an overall picture before answenng any of

« Lives in Cardiff. Wales them. ‘( This extra pass lakes time but seems worth .} Some evenings she plays computer puzzle
’ games like Sudoku before bed.

/Background knowledge and skills \
Pat works as an accountant in consulting firm. She prefers to stay with the technologies for which she has already
mastered the peculiarities. She just moved to this employer 1 week ago, and their software systems are
new to her.

She describes herself as a “numbers person”, but she is not a professional programmer and has never taken any
computer programming or IT systems classes. Pat has a degree in accounting so she knows plenty of Math and
knows how to think in terms of numbers.

Qher free time, even though she’s an accountant and deals with numbers all day at work, she likes working with /

numbers in her free time, too. She especially likes Sudoku and other computer games that involve puzzling.

/h;lotivations and Attitudes = Computer Self-Efficacy: Pat has medium = Attitude toward Risk: Pat is busy and so she\
« Motivations: Pat learns new technologies when computer self-efficacy about doing unfamiliar rarely has spare time. So Pat is risk averse and
she needs to, but she , computing tasks. If problems arise with her worries that she will spend time on them and

time exploring technology or exploring obscure technology, she will keep on trying to figure out not get any benefits from doing so. She prefers
functionality of programs and devices that she how to achieve what she has set out to do for to perform tasks using familiar features,
uses. She tends to use methods she is already quite awhile; she doesn't give up right away because they're more predictable about what
familiar and comfortable with to achieve her when computers or technology present a she will get from them and how much time
goals. challenge to her. they’ll take.

" How Pat Works with Information and Learns A

« Information Processing Style: Pat leans towards a comprehensive * Learning: by Process vs. Tinkering: When Pat sees a need to learn
information processing style when she needs to gather information to new technology, she does so by trying out new features or commands to
problem-solve. So, instead of acting upon the first option that seems see what they do and to understand how the software works. When she
promising, she ; ; : does this, she does so purposefully; that is, she reflects on each b{t of
complete understanding of the problem before trying to solve it. Thus, her ~ feedback she gets along the way to understand how the feature might
style is "burst-y”; first she reads a lot, then she acts on it in a batch of benefit her. Eventually, if she doesn't think it will get him closer to what he
activity. wants to achieve, she will revert back to ways that she already knows will
work.
. S

"Pat represents a fraction of fernale users with backgrounds similar to hers. For data on females (and males) similar to and different from Pal, see hlip:/leusesconsodium.orglgender/gender php



Picture

Name

Demographic
Information

Behaviors

Pain Points

Needs

Solutions



Data Gathering

Collect = sufficient, relevant and appropriate data for
establishing user requirements (for evaluation as well)

Five key issues are:
1. Setting goals

= Clear and concise, e.g., determine which of two icons
representing “"send message” is easier to use

= Decide what data to look for and how to analyze data
once collected

2. Identifying participants
= Decide who to gather data from

= Can be all users in a small group while sampling is
needed for large population



Data Gathering

3. Relationship with participants
= Clear and professional

= Informed consent when appropriate, for protecting the
interests of both the data gatherer and data provider

4. Triangulation
= Investigation from at least two perspectives

= Data 1(:_e.g., from different sources at different times);
Investigators (e.q., different people to collect and
interpret the data); Theories (use viewpoints from
different frameworks?_; Methodologies (use different
techniques, e.g., qualitative from experiments and
qualitative from interviews)

5.. Pilot studies

= Small trial of main study, e.qg., fix potential problems
before main study
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Data Recording

* Notes: cheap but limited to writing speed

* Audio: cheap, difficult to match with other
protocols (cannot record some actions)

* VVideo: accurate but the user may feel
uncomfortable (obtrusive)

* Computer logging: automatic & unobtrusive, good
for large amounts of data

EE4213 Human-Computer Interaction
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1. Questionnaires

* A series of questions designed to elicit specific information

* Questions may require different kinds of answers:
YES/NO; choice of pre-supplied answers; comment

* Often used in conjunction with other techniques
* Can give quantitative or qualitative data
* Good for answering specific questions from a large, dispersed group of people

* Usually no one is needed to help answer the questions or to explain what they
mean

* Questions can be closed or open (e.g., What is your gender? Any suggestions on
the interface?)

* Closed questions are easiest to analyse, and may be done by computer
e Paper, email & the Web used for dissemination

* Advantage of electronic questionnaires is that data go into a database & are
easy to analyse



Questionnaire Design

* The impact of a question can be influenced by question
order, e.g., specific questions usually follow general
guestions

* Do you need different versions of the questionnaire for
different populations? e.g., different language versions

* Provide clear instructions on how to complete the
guestionnaire, e.g., only one choice in a checkbox?

* Strike a balance between using white space and
keeping the questionnaire compact

* Avoid very long questionnaires

* Decide on whether phrases will all be positive, all
negative or mixed



Questionnaire Format

* ‘Yes’, ‘No’ checkboxes that offer one option
* Checkboxes that offer many options
e Likert rating scales (3, 5, 7 & 9 point scales are

common ) (1) The use of color is excellent: (where 1 represents strongly agree and 5 repre-
sents strongly disagree)
1 2 3 4 5

] ] L] ] ]
e Semantic scales

Instructions: for each pair of adjectives, place a cross at the point between them
that reflects the extent to which you believe the adjectives describe the home
page. You should place only one cross between the marks on each line.

Attractive | | | | | 1 | | Ugly
* Open-ended responses




To encourage a good response:

* Make sure purpose of study is clear
* Promise anonymity
* Ensure questionnaire is well designed

e Offer a short version for those who do not have
time to complete a long questionnaire

* Follow-up (with emails, phone calls, letters)
* Provide an incentive

* 40% response rate is good, 20% is often acceptable



Web-Based Questionnaires

Advantages:

* Relatively easy and quick to distribute

* Responses are usually received quickly

Data can be collected in database for analysis
Time required for data analysis is reduced
Errors can be corrected easily

Disadvantages:
* Individuals may response more than once
* Lower response rate than paper questionnaires

* Usually rely on convenience sampling which involves only those
who are available



2. Interviews

* Forum for talking to people: can be face-to-face or telephone
interviews
* Involve asking a set of questions:

* Unstructured - are not directed by a script; Rich but not
replicable

e Structured - tightly scripted, often like a questionnaire;
Replicable but may lack richness

* Semi-structured — guided by a script but interesting issues can
be explored in more depth; Can provide a good balance
between richness and replicability

* Good for exploring issues
* Time consuming and may be infeasible to visit everyone

* Props - devices for prompting interviewee, e.g., a prototype,
scenario, can be used to enrich the interview process



Interview Questions

* Two types:
* ‘closed questions’ have a predetermined answer format, e.g.,
‘ves’ or ‘no’
* ‘open guestions’ do not have a predetermined format
* Closed questions are easier to analyze

* Avoid:
* Long questions
 Compound sentences - split them into two

e Jargon and language that the interviewee may not
understand

* Leading questions that make assumptions, e.g., why do you
like ...?



Common steps for interview:

* Introduction — introduce yourself, explain the goals of
the interview, reassure about the ethical issues, ask to
record, present

 Warm-up - make first questions easy & non-threatening
* Main body — present questions in a logical order

* Cool-off period — include a few easy questions to defuse
tension at the end

* Closure —thank interviewee, signal the end, e.g., switch
recorder off



3. Group Interview

e Get a group of stakeholders together for | \
discussion

* Also known as ‘focus group’ and workshop
e Can be in the form of online forums

* Good at gaining a consensus view and/or
highlighting areas of conflict and disagreement

e Typically 3-10 participants
* Provide a diverse range of opinions

* Need to be managed to:
* Ensure everyone contributes
* Discussion is not dominated by one person
* The agenda of topics is covered

https://time.com/barbie-new-body-cover-story/
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BRAND CANP

by Tom Fishbucne

BRAND CAMP

THE “Focus GRouP

" I DONT CARE WHAT
GROVP, TELL ME YOUR UNMET OF ONE” SYNOROME Mooy

(ONSUMER NEEDS, SO THAT MORE PROMOTIONS / ::T;/s;:»:fo:k's;;(.z
WE (AN CREATE DISROPTIVE | | =

,,/’-' AND HE THINKS...
INNOVATIONS FOR YOU. ) YEAH, MAKE =
EVERYTHING

el aaal

by Tom Fishburne

OH ALL-kKNOWING FocLs

(o : Tom
Tem FSHBURNE. (oM V30l

. SKydeckeartoons. com
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4. Observations

* Motivation: it can be difficult for users to explain what they do or
describe accurately how they achieve a task

* Users may be observed directly by the investigator as they
perform their activities, or indirectly through records of the

activities
e Can take place in the field, or a controlled environment

* Can be passive (listening and watching) or active (asking
questions)

* Can include audio/video recording, computer logging and diary
studying

e Good for understanding the nature and context of the
stakeholders’ tasks

* Require time and commitment from member(s) of the design
team, and it can result in a huge amount of data



Data Gathering via Observations

Direct observation in the field

Structuring frameworks for helping observers to keep
their goals and questions in sight:

* Three easy-to-remember parts:

* The person: Who is using the technology at any
particular time?
* The place: Where are they using it?

* The thing: What are they doing with it?
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A more detailed observation framework
(Robson 2014)

e Space: What is the physical space like and how is it laid out?

e Actors: What are the names and relevant details of the
people involved?

e Activities: What are the actors doing and why?

* Objects: What physical objects are present, such as
furniture

* Acts: What are specific individual actions?

* Events: Is what you observe part of a special event?
* Time: What is the sequence of events?

* Goals: What are the actors trying to accomplish?

Feelings: What is the mood of the group and of individuals?



Degree of participation can be
characterized as insider or outsider

e OQutsider: Passive observer and he will not take any
part in the study environment. This is more
appropriate in laboratory studies

* Insider: Participant observer who attempts, at
various levels depending on the type of study, to
become a member of the group. He needs to keep
two roles clear and separate: observation notes are

objective and participation is maintained



Issues in planning and conducting
observation in the field

* Decide on how you will be involved: passive observer to
active participant
* How to gain acceptance in the group being studied

* How to handle sensitive topics, e.g., cultural differences,
access to private spaces
 How to collect the data, e.g.,
* What data to collect
* What equipment to use
 When to stop observing



Ethnography: aim to observe a situation
without imposing any a priori structure upon it
and to view everything as “strange”

* Traditionally used in social sciences to uncover the social organization of
activities

* Ininteraction design, it allows designers to obtain a detailed and nuanced
understanding of people’s behaviour and the use of technology

* A philosophy with a set of techniques that include participant observation and
interviews. Here, the participant observers, called ethnographers, immerse
themselves in the culture that they study

* Collected data have many forms, e.g., documents, notes of ethnographers,
comments from users, pictures. However, analyzing video and data logs can be
time-consuming

* Co-operation of people being observed is required. At the beginninﬁ, they have
to understand: why ethnographers are there, what they hope to achieve, and
how long they plan to be there

* Data analysis is continuous
* Questions get refined as understanding grows
* Reports usually contain examples



Observations and materials that
might be collected

Activity or job descriptions

Rules and procedures that govern particular activities
Descriptions of activities observed

Recordings of the talk taking place between parties

Informal interviews with participants explaining the detail of observed
activities

Diagrams of the physical layout, e.g., room layouts

Photographs of artifacts (documents, diagrams, forms, computers, etc.)
Videos of artifacts

Descriptions of artifacts

Workflow diagrams showing the sequential order of tasks

Process maps showing connections between activities



Direct observation in controlled
environments

= In the laboratory, the emphasis is on the
details of what individuals do while in
the field the context is important and
the focus is on how people interact with
each other, the technology, and their
environment

= Think-aloud technique can be used:
users in controlled settings speak aloud
any words in their mind as they
complete a task




Indirect observation

* Tracking users’ activities when direct observation is not
feasible or observers cannot be present over the
duration of the study

* Back then: Diaries — participant are asked to write a
diary of their activities on a regular basis, e.g.,

what/when they did, what they found easy/hard, what
were their reactions

* Advantages: not take up much time for data collection, not

require special equipment or expertise, suitable for long-term
studies

* Disadvantages: rely on participants being reliable,

participants’ memories of events are often exaggerated or
detailed is forgotten



ndirect observations :
nteraction Logs

* Record users’ activity in a log that can be examined later, e.g., key
presses, mouse movements, time spent in searching a Web

* Advantages:
e unobtrusive when the system performance is not affected
 large volume of data can be logged automatically
e Disadvantages:
* raise ethical concerns if the users do not know
* visualization tools are needed for data analysis

* Web analytics: involve collecting, analysing, and reporting
data that tracks a user’s behaviour when interacting with a
Website, typically focus on the number of Web visitors and
page views



Example: Google Analytics

*» Interests

v Geo
Language
Location

* Behavior

» Technology

» Mobile

» Cross Device BETA

» Custom
» Benchmarking

Users Flow
» > Acquisition
» B Behavior

» MW Conversions

Primary Dimension: Region City

Secondary dimension ~

Reglon

California

Mar 14, 2020 - Mar 21, 2020
Feb 15, 2020 - Feb 22, 2020
% Change

Texas

Mar 14, 2020 - Mar 21, 2020
Feb 15,2020 - Feb 22, 2020
% Change

New York

Mar 14, 2020 - Mar 21, 2020
Feb 15,2020 - Feb 22, 2020

% Change

https://support.google.com/analytics/answer/9843249?hl=en

Metro

(entrance)

/home

/store html/quickview
/store html

/signin. html

Other

Acquisition

Users ¥

37.10% =
12

969 (29.89%)
1,483 (28.46%)

-34.66%
238 (7.34%)
313 (6.01%)

-23.96%

190 (5.86%)

589 (11.31%)

1,071

0.75% funnel conversion rate
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Cart
1,071
ey 919
176 (exit)
16 /basket.html
59 152 (14.19%) /signin.html
a7 proceeded to Billing and Shipping /store html
34 /home
Billing and Shipping
152
0 ——— ) 77
(exit)
/yourinfo.html
75 (49.34%) fbasket htmi
proceeded to Payment /home
/myaccount htmi?mode=billingaddress
Payment
75
0 o e e e N Y
(exit)
/basket html
18 (24.00%) /myaccount htmi?mode=billingaddress
proceeded to Review /payment.htm!
/myaccount htmiZmode=vieworder
Review
18
0 e ) 10
(exit)
/basket.html
8 (44.44%) Jrevieworder html
proceeded to Purchase Completed /myaccount htmi?mode=billingaddress
/myaccount html?mode=vieworder
Purchase Completed
8
0

41

301
145
87
77
53

32
15

@

wa sl

EIIrr



Example: Google Analytics Intelligence

Analytics Intelligence X € Back x

Your site performs below :

average on mobile & Ask a question @ Ask a question
Apr 3 - May 28

29.24% of your sessions have "Device Category = NEW SAVED READ

mobile®. They perform worse on some key metrics. Your per session value

decreased 17% last week

b

u Your product “26 oz Double Wall
VIEW INSIGHT Insulated Bottle” had a 2296%
rise In sales last week
May 29 : Last week your per session value was 5418,

Website performance week‘ . ' which is 16 74% below the pravious week
. u Your per session value Per Sessicn Valus

over-week decreased 17% last week .

May 22 - May 28 vs. May 15 - May 21 Ma ' 7

This report shows how your website performed this [ Your site performs below

week compared to the previous week. average on the screen resolution
of 1366x768

VIEW INSIGHT

u Shte speed |ssue: a 10p page
loads slower now

Retummg Visitors perform : Explanations m Poorly performing segment:

above average @ Some ofyourwp anding pages The segments below had t Browser = Safari

Apr 3 - May 28 perform worse on ecommerce ON JOUr per session value: - -
conversicn rate this week Mar 20, 2017 - May 14, 20

26.72% of your sessions have “User Type = Returning May 29, 2017 - Jun &, 2( Secrmects

@..

Visitor®, They perform better on some key metrics.
Geo Sunryvale, Channel Rele

Poorly pe ‘
= Browser oy, Save Insight

https://support.google.com/analytics/answer/7080259?hl=en&ref_topic=7346206 Mar 20,20

viar 20, ZU

Mark as read

https://www.youtube.com/watch?v=uEufL6DB3Uc B Delete
m Oneland __ _
rise in pageviews on May 16
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5. Studying Documentation

* Include manuals, regulations, stakeholders’ work
diaries

* Good for understanding legislation and getting
background information on the work

* Good source of data about the steps involved in an
activity, and any regulations governing a task

* Not to be used in isolation (e.g., users may not
follow the documented work procedures exactly)

* Advantage over other techniques is that it does not
involve stakeholder time



6. Research Similar Products

* Help to generate alternative designs and prompt
requirements



Technique Good for Kind of data Advantages Disadvantages
Questionnaires Answering Quantitative Can reach many The design is
specific and qualitative  people with low crucial. Response
questions data resource rate may be low.
Responses may
not be what
you want
Interviews Exploring Some Interviewer can Time consuming.
issues quantitative guide interviewee Artificial
but mostly if necessary. environment
qualitative Encourages may intimidate
data contact between interviewee
developers and
users
Focus groups Collecting Some Highlights areas Possibility of
and multiple quantitative of consensus dominant
workshops viewpoints but mostly and conflict. characters
qualitative Encourages contact
data between developers
and users
Naturalistic Understanding  Qualitative Observing actual Very time
observation context of user work gives consuming.
activity insights that other Huge amounts
techniques of data
can’t give
Studying Learning about  Quantitative No time Day-to-day
documentation procedures, commitment working will
regulations from users differ from
and standards required documented

procedures



Basic Guidelines of Data Collection

* Focus on identifying the stakeholders’ needs
* Involve all the stakeholder groups

* Involve more than one representative from each
stakeholder group

* Use a combination of data gathering techniques

* Support the process with props such as prototypes and task
descriptions

* Run a pilot session

* Need to compromise on the data you collect and the
analysis to be done due to constraints on resources

=» know what you really want first
e Consider carefully how to record the data



Suppose you are developing a new
software system to support a small
accountant’s office. There is a system
running already with which the users are
reasonably happy, but it is outdated and
needs upgrading.

Based on the above descriptions,
what kinds of data gathering
techniques would be appropriate for
establishing requirements of the new
system? Why?
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* Small office implies a small number of stakeholders.
Interviewing the staff rather than giving them
guestionnaires is likely to be appropriately because of the
small number of users, and this will yield richer data and
give the developers a chance to meet the users

* Since users are happy with the old system, observation is
important to understand context of new and old system

* Accountancy is regulated by a variety of laws and thus there
is a need to look at documentation to understand some of
the constraints from this direction

=>» A series of interviews with the main users to understand
the positive and negative features of the existing system; a
short observation session to understand the context of the
system; and a study of documentation surrounding the
regulations
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Barber shops in Japan
traditionally provided an
integrated 'total' service
involving shampoo,
shaving, and hair cutting
and styling. The cost was
high and it was very time
consuming. The barbers'
associations set the
norm, and there were
few alternatives. In 1995
the founder of QB House
introduced a new
concept based on a
much cheaper and
quicker service offering
hair cutting only.
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nterpretation and Analysis After
Data Collection

* Good to start data interpretation just after data gathering
activity, because experience will be fresh in the minds of the
participants and this can help overcome any bias caused by
recording via audio, video, etc.

* Initial interpretation before deeper analysis

* Interpretation: structure and record descriptions of
requirements from collected data

* Analysis: obtain requirements from the interpreted data
* More interpretation and analysis
=» deeper understanding of the requirements
=» requirement description will be expanded and clarified



Task Description

Description of user task can help users to articulate existing
work practices and help to express envisioned use for new
products

Three common description types are:

= Scenarios

= an informal narrative story, simple, ‘natural’,
personal, not generalisable

= Use cases
= assume interaction with a system
= assume detailed understanding of the interaction

= Essential use cases
= abstract away from the details
= does not have the same assumptions as use cases

EE4213 Human-Computer Interaction 51



Types of Scenarios

Goal- or Task-Based Scenarios state only what the user wants to
do. Do not include any information on how the user would
complete the scenario. These scenarios are useful in helping to
define your site architecture and content. You should give these
types of scenarios to users in a usability test. It gives them a
reason and a goal for going to the site, but it lets them show you
how they would use the site to accomplish that goal.

Elaborated Scenarios give more user story details. These details
give the Web team a deeper understanding of the users and users’
characteristics that may help or hinder site interaction. Knowing
this information, the team is more likely to develop content,
functionality, and site behavior that users find comfortable and
easy to work with.

Full Scale Task Scenarios include the steps to accomplish the task.
Scenarios at this level are very similar to user cases, but they lay
out the steps from the user's point of view rather than from the
website's point of view. They explain how the site supports the
goal-oriented scenarios that you started with.

Examples

*Example: A parent is worried about a ten-year old refusing to
drink milk and wants to know if it really makes a difference that
the child is getting very little calcium.

*Example: You are traveling to Seattle for your job next week and
you want to check on the amount you can be reimbursed for
meals and other expenses.

*Example: Mr. and Mrs. Macomb are retired schoolteachers who
are now in their 70s. Their Social Security checks are an important
part of their income. They've just sold their big house and moved
to a small apartment. They know that one of the many chores they
need to do now is tell the Social Security Administration that they
have moved. They don't know where the nearest Social Security
office is and it's getting harder for them to do a lot of walking or
driving. If it is easy and safe enough, they would like to use the
computer to notify the Social Security Administration of their
move. However, they are somewhat nervous about doing a task
like this by computer. They never used computers in their jobs.
However, their son, Steve, gave them a computer last year, set it
up for them, and showed them how to use email and go to
websites. They have never been to the Social Security
Administration's website, so they don't know how it is organized.
Also, they are reluctant to give out personal information online, so
they want to know how safe it is to tell the agency about their new
address this way.

https://www.usability.gov/how-to-and-tools/methods/scenarios.html



Scenario is related to persona

1. Persona 3. Goal

Defines who the story is Defines what the persona wants

about. This main character or needs to fulfill. The goal is the

has attitudes, motivations, motivation of why the persona is

goals, and pain points, etc. taking action. When that goal is
reached, the scenario ends.

Defines when, where, and how the story of the persona takes place. The scenario
s the narrative that describes how the persona behaves as a sequence of evenis

2. Scenario

Figure 10.10 The relationship between a scenario and its associated persona
Source: http://www.smashingmagazine.com/2014/08/06/a-closer-look-at-personas-part-1/

EE4213 Human-Computer Interaction

53



Example scenario for travel organizer

“The Thomson family enjoy outdoor activity holidays and
want to try their hand at sailing this year. There are four
members of the family: Sky who is 10 years old, Eamonn who
is 15 years old, Claire who is 35, and Will who is 40. While out
on a shopping trip they call by at the travel agents in their
local town to start exploring the possibilities ... The travel
organizer is located in a quiet corner of the agents’ office,
where there are comfortable seats and play things for young
children. They all gather around the organizer and enter their
initial set of requirements—a sailing holiday for four novices.
The stand-alone console is designed so that all members of
the family can interact easily and comfortably with it. The
system’s initial suggestion is that they should consider a
flotilla holiday, where several novice crews go sailing together
and provide mutual support for first-time sailors...”



Example use case for travel organizer

* The system displays options for investigating visa and vaccination
requirements.

e 2. The user chooses the option to find out visa requirements.

e 3. The system prompts user for the name of the destination country.
* 4. The user enters the country’s name.

e 5. The system checks that the country is valid.

* 6. The system prompts the user for her nationality.

e 7. The user enters her nationality.

» 8. The system checks the visa requirements of the entered country for a
passport holder of her nationality.

* 9. The system displays the visa requirements.
* 10. The system displays the option to print out the visa requirements.
* 11. The user chooses to print the requirements.



Some alternative courses:

6. If the country name is invalid:

6.1 The system displays an error message.
6.2 The system returns to step 3.

8. If the nationality is invalid:
8.1 The system displays an error message.
8.2 The system returns to step 6.

9. If no information about visa requirements is found:
9.1 The system displays a suitable message.
9.2 The system returns to step 1.



Example use case diagram for travel organizer

|[dentify potential
oliday options

Update
holiday
details

Retrieve
visa
requiremen

etrieve
vaccination
requirements

Travel Holiday
agent maker




Example essential use case for travel organizer:
Retrieve Visa

USER INTENTION SYSTEM RESPONSIBILITY
find visa requirements

request destination and nationality
supply required
information

obtain appropriate visa information

obtain copy of visa

information
offer information in different

formats

choose suitable format
give information in chosen format
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Task Description

Analysing what users do by building a
complete description of their duties

Used mainly to investigate an existing
situations and current practices, not to

envision new systems or devices, e.g., how a
user does cooking with a microwave oven

The description of user tasks includes:
= What tasks they perform?

= Why they perform them?

= How they perform them?
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Task Analysis

Three questions can be answered by obtaining
= Goals: What people want to accomplish

= Tasks: The mechanisms people use to
accomplish goals

= Actions: Subcomponents of tasks

Example:

* Goal: Get to mountain vacation
* Tasks: Rent car, drive, get repairs
* Action: Get gas



Hierarchical Task Analysis

* Hierarchical task analysis (HTA) is a very common
technique for task analysis

* Involves breaking a task down into subtasks, then sub-
sub-tasks and so on. These are grouped as plans which
specify how the tasks might be performed in practice

* HTA focuses on physical and observable actions, and
includes looking at actions not related to software or
an interaction device. Hence it is used for existing
systems and practices

 Start with a user goal which is examined and the main
tasks for achieving it are identified

* Use text and/or diagrams to show task-subtask
hierarchy and plans to describe order



Example: Determine the HTA for
borrowing a book from the library

Task-subtask hierarchy:

0. In order to borrow a book from the library
1. Go to the library
2. Find the required book

2.1 Access library catalogue
2.2 Access the search screen
2.3 Enter search criteria

2.4 |dentify required book
2.5 Note location

3. Go to shelf and get book
4, Take book to checkout counter



Example (Continued) : Plans to
describe the task order

* Plan 0: Do 1-3-4. If book is not on the expected
shelf, do 2-3-4.

e Plan 2: Do 2.1-2.4-2.5. If book not identified, do
2.2-2.3-2.4-2.5.

This is called textual HTA



Example (Continued):
Graphical HTA

Borrow a
book from the
library 0 olan 0:

do 1-3-4.

If book isn’l on the shelf expecled, do 2-3-4.
go to the find required et book take book to
library book om shelf counter

1 2 3 4
plan 2:
do 2.1-2.4-2.5.
If book nol identified from informaltion available, do 2.2-2.3-2.4-2.5

I I I I |

access access enter identify note
search search required -
cataloguezj screen 2.2 criteria 2.3 book 24 ocation 2.5

EE4213 Human-Computer Interaction



Example: Determine the HTA for
cleaning a house

0. In order to clean the house
1. Get the vacuum cleaner out
2. Fix the appropriate attachment
3. Clean the rooms

3.1 Clean the hall
3.2 Clean the living room
3.3 Clean the bedroom

4. When the dust bag gets full, empty it
5. Put the vacuum cleaner & attachments away

Plans: Plan 0: Do 1-2-3-5.
If the dust bag gets full, do 4
Plan 3: Do any of 3.1, 3.2 or 3.3 in any order
depending on which rooms need cleaning



0.
Clean the house

Plan 0: do 1 - 2 - 3 - 5 in that order.
when the dust bag gets full do 4

1
get the vacuum
cleaner out

2. 3. 4.
fix the clean the rooms empty the dust
appropriate bag
attachment
Plan 3: do any of 3.1, 3.2 or 3.3 in any
order depending on which rooms need
cleaning
3.1 3.2 3.3 clean the
clean the hall clean the living bed room

room

5.

put vacuum
cleaner and
attachment




Task #1
Retrieve Student Grades

0 Choose
View Student
Grades

1 Enter
student 1D
number

Plan 1:1-2-3

2 Select
pop-up

1 Select
student ID

3 Keyin
number on

2 Enter
Student
Password

Plan 3:1-2

number field | numeric pad | touch screen

Plan 2:1-2-3

3 Click on
retrieve grades

button

Plan 4:1-2-3

4 View

retrieve grades

listing

I Screen
changes to

1 Locate
Retrieve
Grades Button

1 Select
Student

Password field| numeric pad

3 Keyin
number on
touch screen

2 Touch

grades listing

2 Examine
grades listing

3 Print out

touchscreen
location

Plan 4-3:1-2-3-4

2 Touch
touchscreen
location

I Locate Print

Button
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Oprepare and print
plan 0:: 1-2, then according to requirements 2, 3, 4, 6; aletter using
approximately every IS minutes,
following complex procedure,

prior to printing and prior to quitting-5;
when session is over—7

Mlcrosoft Word

I OIS e Sy

« LN

oS g

plan 2: according 1o requirements

pee I AL A I a3

1 entertext
from
keyboard

2 load

existing file

&
in

{0 requirements é ' plan5 1-2-3-4-5

HAAR

1 chck on '

1 enterword .
4 edit text 7 leave word
processor processor
further redescribed - plan 3: according & § further redescribed

S

Foronn
A

& pIan % acr:ordmg to requirements

3 addtextto
letter from
existing file

4 enter
file name

5 enterthe
command

2 clickon
‘transfer’

1 clickon
command line

plan 2.2: 1-2 J 4-5

£00:33

1 clickon
command line

‘transfer’

further redescribed
ptan 42.1:1-2

1 select
text block

5 enterthe
command

3 clickon
‘load’

file name

2 format 3 format 2 clickon 4 enter § enterthe
ocument command
characters paragraphs division line ‘transfer’ file name command
further redescribed — further redescribed

further redescribed

plan4211 I 2

2 hold down mouse
utton and drag to end
of text for selection

1 move pointer to start b
of text for selection
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