Data Gathering
______Inspiration

Data collection, analysis,
iInterpretation and presentation
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Aims

Understand why data gathering is necessary
— Contextual Inquiry

Discuss how to plan and run a successful
data gathering program.

Enables you to plan and run an interview.

Empowers you to design a simple
questionnaire.

Enables you to plan and carry out an
observation.



establishing reqmrements and of

evaluation in an mteractlon eS|n
project.




I don’t build a house without
predicting the end of the
present social order. Every
building is a missionary. It’s
their duty to understand, to
appreciate, and conform

insofar as possible to the idea/t
of the house. o

- Frank Lloyd Wright, 1938
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ID Process

Design-informing
models

Design

Create ID
concepts

User needs &
requirements Analyze
Contexual
analysis

Understand user Realize Design
work and needs Alternatives

Prototype
Evaluate

Verify & Refine
ID

Contextual inquiry



AR4E 8 E Contextual Inquiry

» HEITEERHANERES  EEERRNFREREFARPNTEEE
Contextual inquiry is an early system or product UX
lifecycle activity to gather detailed descriptions of
customer or user work practice for the purpose of
understanding work activities and underlying rationale.

= BMZAT (RL) MEBIERR (WESKRST) The goal of
contextual inquiry is to improve work practice and
construct and/or improve system designs to support it.

- GEH (HEBi) REE (FEK#E) Contextual inquiry
includes both interviews of customers and users and

observations of work practice occurring in its real-
world context.




AR4& 85 E Contextual Inquiry

- RITEEZRBEREREITHE?

Users

Observation I Interviewing

Knowledge Knowledge
in the World in the Head

Raw work activity data
(transcripts or notes in
user voice)




#12= {1 FE - Work Practice T{EEiE (1E#)

Work practice = ¥R 7£ {1 EEZE

(what)

Work practice is the pattern of established actions,
approaches, routines, conventions, and procedures

followed and observed in the customary performance of
a particular job to carry out the operations of an

enterprise.

EREEEBIREZ(CRE
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Work practice often involves

R [X

¥)

earned skills, decision

making, and physical actions and can be based on
tradition, ritualized and habituated



HEIEH - Work Activity TIEEEN(1TH)

= Work activity = IR E FEHEHSE (How)
A work activity is comprised of sensory,
cognitive, and physical actions made by users
In the course of carrying out the work practice.




BmEH (ER)

Structuring framework to guide observation rasson, 2002)

Space it MIREBRATEER S - UL 3 ER
Actors A MHENASSH (HR -~ B% - HEEH )
Activities 5 FEEEATEMATE - BT EEEM
Obijects ¥ BLEEEIRE ? KB ?5&HE ?

Acts = FFTRBIE AR ITEI B BLE ?

Events 5 FEBRENERS= - cHSBEE/RIKINIT ?
Time B ZEEE) - SUHNIEREEERR ?

Goals B1E BLE NBZERTEE ?

Feelings B2  EEBRENIEEZEERR ? SLEEAROIBHRG ?



%%%ﬁﬁﬁ?ﬁ'ﬁ% User Activity Data Gathering
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ARAEEH EE 1T B User Activity Data
Gathering
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AR4ERERITTR

User Activity Data Gathering

3.

4.

REFEERTNEHRE

s B H F Direct users
s B FH P Indirect users
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User Activity Data Gathering
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BRI EEFEEITE How to Proceed
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BRI EEFEEITE How to Proceed
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Data Gathering

Interview
Observation
Questionnaire




Purpose of Data Gathering

To collect data for establishing requirements
7t 4> Sufficient
IEf& Accurate

FHBH Relevant
To capture data for evaluation (to what extent does

the design meet the requirements)

Users’ reactions &
Users’ performance &R




Five key issues of Data Collection

Setting Goals

Decide how to analyze data once collected
|dentifying Participants

Population and

Decide from whom to gather data
Relationship with participants

Clear and professional

Informed when appropriate

Look at data from more than one perspective

Collect more than one type of data (quant / quali)
Pilot studies

Small trial of main study



Sampling

Probability sampling (#ZH1#%)
Random sampling (PE#£E#%) or stratified sampling

(7 BELER)

Apply statistical tests and generalize to the whole

population

Non-probability sampling (JFEBE#HLER)
Convenience sampling({&FJHX#%) or volunteer panels

(BEERE)

Generalizations are not robust

Saturation Sampling (iR &1

Hik )

You have access to all members of your target

population



Triangulation

Triangulation of data

Data is drawn from different sources (at different
times, in different places or from different people)

Possibly by different sampling techniques
Investigator triangulation

Different researchers (observers, interviewers...) to
collect and interpret the data

Triangulation of theories
Use different theoretical frameworks to view the data
or findings

Methodological triangulation
Employ different data gathering techniques



Data, Information and Conclusions

What you collect Analyzed and interpreted
Gained from analyzing
_ and interpreting the
data
The actions to be taken

based on the
information




Data Gathering Techniques

= Observation
= Direct observation in the field
= Direct observation in a controlled environment
= Indirect observation
= Interview
= One-on-one interview
= Focus group
= Survey
= Questionnaires




Data recording

Notes, audio, video, and
photographs can be used
individually or in combination:

= Notes + photographs
= Audio + photographs

= Video

» [ evel of detail collected
o Extent of intrusive




Interviews
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Interviews

Conversation with a Purpose

Unstructured (open-ended) — are not directed by
a script. Rich but not replicable.

Structured - are tightly scripted, often like a
guestionnaire. Replicable but may lack richness.

Semi-structured - guided by a script but
iInteresting issues can be explored in more depth.
Can provide a good balance between richness
and replicabillity.

Focus Groups —participants (3-10) are selected
to provide a representative sample of the target
population



Question Examples

Unstructured
What are the advantages of using a touch screen?

Structured

Which of the following websites do you visit most
frequently: amazon.com, barnes&noble.com,
google.com?

Semi-structured
Which music websites do you visit most frequently?
<Answer: mentions several but stresses the favorite>
Why? <Answers: site layout>
Tell me more about the site interface



Interview questions

Two types:

Closed questions: have a predetermined
answer format, e.g., ‘'yes’ or ‘no’

Open questions: do not have a predetermined
format

Ask open-ended questions that encourage
participants to elaborate. e.g. who, what, where,

when, why and how questions are particularly
useful?

Clarify understanding by paraphrasing what the
participant says



Interview questions

X Avoid
Long questions
Compound sentences - split them into two

Jargon and language that the interviewee
may not understand

Leading questions that make assumptions, or

distort responses. e.q., What's- wrong-with-our
websites?

Unconscious biases e.g., gender stereotypes



Goal-oriented questions

Goals What makes a good day? What
makes a bad day?

Opportunity ~ What activities currently waste your
time?

Priorities What is most important to you?

nformation What helps you make decisions?

(Cooper, Reimann, Cronin & Noessel, 2014)



System-oriented questions

Functions What are the most common things
you do with the product?

Frequency What parts of the product do you
use most?

Preference What are your favorite aspects of
the product”? What drives you crazy

Failure How do you work around problems

Expertise What shortcuts do you employ?

(Cooper, Reimann, Cronin & Noessel, 2014)



Work flow-oriented questions

Process What did you do when you first
came in today? What did you do
after that?

Occurrence & How often do you do this”? What
recurrence things do you do weekly or
monthly, but not every day?

Exceptions What constitutes a typical day?
What would be an unusual event?

(Cooper, Reimann, Cronin & Noessel, 2014)



Attitude-oriented questions

Aspiration What do you see yourself doing
five years from now?

Avoidance What would you prefer not to do?
What do you procrastinate on?

Motivation What do you enjoy most about
your job/lifestyle? What do you
always tackle first?

(Cooper, Reimann, Cronin & Noessel, 2014)



Running the interview

Introduction — introduce yourself, explain the
goals of the interview, reassure about the
ethical issues, ask to record, present any
informed consent form.

Warm-up — make first questions easy and
non-threatening.

Main body — present questions in a logical
order

A cool-off period — include a few easy
guestions to defuse tension at the end

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



Enriching the interview process

. Props - devices for prompting
@ interviewee, e.qg., a prototype,
/ scenario

- SIS (SR . HITHECRYIEEEIRIE - 82F - FRBIERET
WEAZE - U EEERBRENEEER

- FERAE - AR - BZRER REERREERE - WolEEH
/R EhE R
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Conversation Starters

00:56
http://www.designkit.org/methods/44




EXAMPLE

kindle fire

All new —
407% faster performance,
twice the memory,

longer battery life

‘‘‘‘‘‘

nnnnnnnn
ZSon

P> Quick Tour

= Semi-structured interview questions

= Closed questions

= Have you used an e-reader before?
= Would you like to read a book using an e-device?
= In your opinion, is the e-reader easy to handle?



Semi-structured interview questions

1. Have you used an e-reader before?
(Explore previous knowledge)

Yes [ INo [IDon’t remember/know

. Would you like to read a book using an e-
reader? (Explore initial reaction, then

explore the response)
Yes LINo [L1Don’t know

5. Why?




Semi-structured interview questions

5. Why?

If response is ‘Yes’ or ‘No’, interviewer says ‘Which of the
following statement represents your feelings best?’

| don't like carrying heavy books

This is fun/cool

It's going to be the way of the future
Another reason (notes)

don’t like using gadgets if | can avoid it
can't read the screen clearly

prefer the feel of paper

Another reason (notes)




Semi-structured interview questions

+. In your opinion, is an e-reader easy to
handle or cumbersome?

Easy to handle
Cumbersome
Neither (notes)




EXAMPLE

kindle fire

All new —
407% faster performance,
twice the memory,

longer battery life

‘‘‘‘‘‘

......
LSON

P> Quick Tour

= Semi-structured interview guestions

= Open questions
= What do you like most about the e-reader, Why?

= What do you like least about the e-reader, Why?

= Give me an example where the e-reader was
uncomfortable or difficult to use.



Other forms of interviews

Digital conferencing systems such as Skype,
Zoom, email, and smartphones can be used to
conduct interviews. Some advantages are:

Participants are in their own environment so
are more relaxed

Participants don’t need to travel

Participants don’t need to worry about what to
wear

For interviews involving sensitive issues, it is
easier for interviewees to be anonymous



BRI EEFEEITE How to Proceed
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Observation




Observation

Direct observation in the field
Structuring frameworks
Degree of participation (insider or outsider)
Ethnography

Direct observation in controlled environments

Indirect observation: tracking users’ activities
Diaries
Interaction logging

Video and photographs collected remotely by
drones or other equipment

Experience sampling method (ESM)



Structuring frameworks to guide
observation

= 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?



Structuring frameworks to guide observation
(Robson, 2002)

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

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

Activities: Wnat are the actors doing and why?

Objects: What physical objects are present, such as furniture?
AcCtS: 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?



Fieldwork Chart

WH B K
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Planning and conducting observation in the field

Decide on how involved you will be: from
passive observer to active participant

How to gain acceptance

How to handle sensitive topics, for example,
culture, private spaces, and so on

How to collect the data:
What data to collect
What equipment to use
When to stop observing




Problematizing existing settings

{E5iE = 19755 © Why is an observation about
a work practice or other activity striking?

BEH 2% 2 : What are the pros and cons of the
existing ways technologies are used in a
setting”?

FE B & 1EE X2 . How have “workarounds”

evolved and how effective are they?

2 #7850 7 Why do certain old-fashioned
practices, using seemingly antiquated
technologies persist, despite more advanced
technologies being available in the setting?




Envisioning future settings

PR 2B 4% . What would be gained and
lost through changing current ways of working or

carrying out an activity by introducing new kinds
of technological support?

HEHTIFE © What might be the knock-on effects
for other practices and activities through
introducing new technologies?

E il fE /5 5228151 © How might other

settlng be enhanced and disrupted through
deploying the same kinds of future
technologies?




Ethnography

Ethnography is a philosophy with
that include participant observation

and interviews
Debate about differences between participant
observation and ethnography

Ethnographers immerse themselves in the culture
that they study

A researcher’s degree of participation can vary along
a scale from ‘outside’ to ‘inside’

Analyzing video and data logs can be time-
consuming

Collections of comments, incidents, and artifacts
are made



Ethnography

Cooperation of people being observed is required
Informants are useful

Data analysis is continuous
Interpretivist technique

| = Questions get refined as understanding grows
Reports usually contain examples




Online Ethnography

Virtual, Online, Netnography
Online and offline activity
Interaction online differs from face-to-face

Virtual worlds have a persistence that
physical worlds do not have

Ethical considerations and presentation
Issues are different



Observations and materials that might be
collected (Crabtree, 2003)

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, including the position of
artifacts

Other information collected when observing activities:

Photographs of artifacts (documents, diagrams, forms,
computers, and so forth)

Videos of artifacts

Descriptions of artifacts

Workflow diagrams showing the sequential order of tasks
Process maps showing connections between activities



Observation in a controlled environment

= Direct Observation
= Think-aloud technique

= Indirect Observation
= Diaries
= Interaction Logs
= Web Analytics




Questionnaires




Questionnaires

Questions can be closed or open

Closed questions are easier to analyze,
and may be done by computer

Can be administered to large populations

Paper, email and the web used for
dissemination

Sampling can be a problem when the size
of a population is unknown as is common
online



Questionnaire design

The impact of a question can be influenced
by question order.

Do you need different versions of the
guestionnaire for different populations?

Provide clear instructions on how to
complete the questionnaire.

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

Decide on whether phrases will all be
positive, all negative or mixed. (be consistent)



Question and response format

= 'Yes’ and ‘No’ checkboxes
= Checkboxes that offer many options
= Rating scales

= Likert scales

= semantic scales
= 3, 5, 7 or more points?

= Open-ended responses



Rating Scales

Likert scales

Measuring opinions, attitudes, beliefs, and
user satisfaction with products

1. The use of the color is excellent (where
1=strongly disagree, and 5=strongly agree):

1 2 3 4 5

[] [] [] [] []
Strongly Agree OK Disagree Strongly
agree disagree

[] L] [] [] []



Rating Scales

Semantic Differential Scale
Explore a range of bipolar attitudes about a
particular item.

Each pair of attitudes is represented as a pair
of adjectives.

Attractive  |----|----[-------|----|---- Ugly
Clear Confusing
Dull o ! T Colorful

Exciting  |[------------[------------ Boring

Annoying |[--------]--------|-------- Pleasing
Helpful Unhelpful
Poor meee|mme == e]- == ]----]----]  Well designed



Long or short scales...

Arguments remain
Advocates of long scales (5, 7 and more)
Show discrimination
Against
People cannot be expected to discern
accurately among points on a large scale

Any scale more than five points is
unnecessarily difficult to use



Odd or Even scales...

Arguments remain
Odd (3, 5, 7)
A clear central point
Even (4, 6, 8)

Forces participants to make a decision and
prevents them from sitting on the fence



Scales

= Use a small number when the possibilities are very
limited
[1Yes [INo [LIDon’t know

= Use a medium-sized range when making judgments that
involve like/dislike, agree/disagree statements

Strongly . Strongly
Agree Agree OK Disagree disagree
[] [] [] [] []

= Use a longer range when asking respondents to make
subtle judgments, eg. Level of appeal

Very --------------------]---- Repulsive
Appealing OK



2. State your age in years: [X
3.How long have you used the Internet?

(check one only) 0 <1year
0 1-3 yearsX
4.Do you use the Web to: I 3-5hvears
Purchase goods ] [1 >5years
Send emails O
Visit chatrooms O
Use bulletin boards O
Find information ]

Read the news ]
5. How useful is the Internet to you?




Encouraging a good response

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

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

If mailed, include a stamped addressed
envelope

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

40% response rate is high, 20% is often
acceptable



Advantages of online questionnaires

privacy and anonymity are guaranteed asa E u Re I atlve Iy easy an d q u |Ck
CareerRedesign Colleague.

Ad
Not registered? Reqister Now. It's free and securel f
Please enter your Colleague ID:| .
o !
Option -
E‘jy [ Match My Profile x| Re
Profile *
Option  Career Change Process Step:
2% None ~| Ra
By [None
Criteria Assess and Test 3
Break into the New Career
Investigate Careers
i :Plan the Change
: Thrive in Transition
Option All
35
BY  State:
Geography | :

| Find Colleagues |

to distribute

Responses are usually
received quickly

No copying and postage
costs

Data can be collected In
database for analysis

Time required for data
analysis is reduced

Errors can be corrected
easily



Problems with online questionnaires

Sampling is problematic if population size
IS unknown

Preventing individuals from responding
more than once

Individuals have also been known to
change questions in email questionnaires



Deploying online questionnaires

Plan the timeline
Design offline
Program/complete online template

Test the survey to make sure that it
behaves as you would expect

Test it with a group that will not be part of
the survey to check that the questions are

clear
Recruit participants



Choosing and Combining Techniques

Technique Good for Data Pros Cons
Interviewer can guide Time-consuming.
: o o interviewee if necessary. Artificial environment
Interviews Exploring issues  Mostly qualitative .
Encourages contact between may intimidate
developers and users. interviewee.
. Highlights areas of consensus
Collecting . _— .
: e and conflict. Possibility of dominant
Focus group multiple Mostly qualitative
: ) Encourages contact between characters
viewpoints
developers and users.
The design is crucial.
. L : Response rate may be
Answering Quantitative and Can reach many people with low p y

Questionnaires

Direct observation in the
field

Direct observation in a
controlled environment

Indirect observation

specific questions

Understanding
context of user
activity

Capturing the
detail of what
individuals do

Observing users
without
disturbing their
activity; data
captured
automatically

qualitative

Mostly qualitative

Quantitative and
qualitative

Quantitative (logging)
and qualitative (diary)

resource

Observing actual work gives
insights that other techniques
cannot give.

Can focus on the details of a task
without interruption

Users doesn’t get distracted by
the data gathering; automatic
recording means that it can
extend over long periods of time

low.
Responses may not be
what you want.

Very time-consuming.
Huge amounts of data.

Results may have limited
use in the normal
environment because the
conditions were artificial.
Alarge amount of
quantitative data needs
tool support to analyze
(logging); participants
memories may
exaggerate (diary)

Available at https://ceiba.ntu.edu.tw/1102LIS5066 HCI/content/w8 handout_DataTech.pdf



Data processing

Example qualitative

Example quantitative

Technique Usual raw data data data Initial processing steps
Audio recordings Responses to open Age, job role, years of Transcription of
. . ES- questions. experience. . p
Interviews Interviewer notes. ) . recordings.
: : Video pictures. Responses to closed :
Video recordings. ) .. : Expansion of notes.
Respondent’s opinions. questions.
Responses to open .
uestions Age, jobrole, years of Clean up data
. : Written responses. d L experience. : . o
Questionnaires Online database Responses in ‘further Responses to closed Filter into different data
' comments’ fields. po sets.
. questions.
Respondent’s opinions.
Observer’s notes. : : :
G Records of behavior. Demographics of Expansion of notes.
Audio and Vit.ieo Description of a task as it participants. Transcription of
Observations recordines is undertaken. Time spent on a task. recordings.
Data logsg ; Copies of informal The number of people Synchronization between

Think-aloud

procedures.

involved in an activity.

data recordings.

Available at https://ceiba.ntu.edu.tw/1102LIS5066 HCI/content/w8 handout_DataTech.pdf



Summary

Three main data gathering methods: interviews,
guestionnaires, observation

Five key issues of data gathering: goals, choosing
participants, triangulation, participant relationship, pilot

Interviews may be structured, semi-structured or
unstructured

Questionnaires may be on paper, online or telephone

Observation may be direct or indirect, in the field or in
controlled setting

Techniques can be combined depending on study
focus, participants, nature of technique and available
resources
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R4 EZ BT Data interpretation

User researchers: review,
discuss raw work activity data

Insights into work

: Key work roles Flow model
domain

Work activity notes Notes about

Design ideas (user’s voice) missing data




R4 EZ BT Data interpretation

Break into small groups to brainstorm/analyze
work activity notes

Domain artifacts Design insights MISSIggpdSata Of

Metaphors: domain vocabulary Goals, intentions, activities,
and shared conventions tasks, actions




R4 EZ BT Data interpretation

As groups: share, review, discuss, summarize

More work activity Other artifacts
Update flow model : :
notes (user’s voice) updated



Needs {iF & E K

H__IF =]
« UX @—1EHEZELBITA
/ = = B \
EFmE
Pragmatic quality
Usability & Utitlity
o v
a B 4 O S a
F3mE

Hedonic quality

-

Why do | want thits product/

(Hassenzahl, 2007, 2010)

Accomplish a certain
tasks/activity

Do goals

Be goals

Be competent,

related, special “



The Do goals

= What is the task/activity to achieve
= User's mental model

= What's the Information needed
= Knowledge, Procedure
= Activity in the context (who, when, why, what)

AR

IEREERNERD BoHHINER



Needs =4 R SR T AR ..

Autonomy AT LA F
Competence & B H &

Relatedness & 37 BB/ B8 &

Self-actualization... Meaning B} ER/SRKEHHEE
Physical thriving 18 L 82 B

Pleasure-stimulation &2 _E #1618

Money, luxury BB &8 - B2 &% (8R%)

Security & B

Self esteem HE

Popularity %2 5 &0

(Sheldon, Elliot, Kim & Kasser, 2001)
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¥ FOE Affinity Diagram
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¥ F0@E Affinity Diagram

Capture Group Label

TE 1B 1B R Z (Contextual Inquiry)th 485 15 FB 357 AN 21K 45 48
BIFRER TR F S E




¥ FOE Affinity Diagram
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EEEIRIEME Customer Journey Map

Rail Europe Touchpoints by Channel
S Shopping Booking A Post-Travel
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EEEIRIEME Customer Journey Map

EETTZEHE

BRI {iF & Personas: FAEMN T EHE (FX - H
Bk -BEZ-ER - H5 - BE)

B E B Timeline: BEESESEES M (60 —
BE—F ; HEBE - RK -BE - FHN)

Iﬁ% Emotion: (B S KRR (BiF -~ B ~ [REE)

1TEIBE Touchpoints: A F#M T {1 EE(What) ~ BEZ{T
EJJLXEL@%H%W%’FEEE}JEG%%%

{8 Channels: | F{TEHZERI#E 2% &£ (Where) ~ HEf
EEEEARIGE (5130 : 48ih ~ app ~ lR#EHD ~ IE
NE)




