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Human-Computer Interaction




Understand your
users

Translate needs into
functionalities

Build
final
version

Test & Evaluate Prototype design
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Understand Your Users: Exploratory Studies

Exploratory Study
K mgm
Motivational svstem Contextual Cognitive
y knowledge & beliefs (Mental) model

-
K \ / e .

- Goals and tasks (“need”) - Acognitive representation .

e , (understanding) of how something
- Desirability (“want”) works / organised
- Emotional charge (*fears”, - Based on previous experience &
frustration, pleasure, etc.) believes; defines reasoning

J
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Make data
actionable

Adjust personas

/

Affinity diagrams
Breakdowns
Cultural model

Artifact models
o

Identify right time

and place

/

Physical model
Sequence model

Flow model

Turn problems
into tasks
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Thinking
Memory
Attention
Motivations

Habituation
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Translating Needs Into Functionalities

Make data Identify right time Turn problems

actionable and place into tasks
e N e ) e )

Adjust personas Physical model Thinking

Affinity diagrams Memory

Sequence model .

Breakdowns Attention

Cultural model Flow model Motivations

Artifact models Habituation
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Translating Needs Into Functionalities

Make data
actionable

/

\

Adjust personas

Affinity diagrams
Breakdowns
Cultural model
Artifact models

-

Make them more colorful and detailed
based on the generalized characteristics
of your participants you did not account
for previously

(most likely there several)
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Translating Needs Into Functionalities

Make data
actionable

Adjust personas

/

Affinity diagrams

Breakdowns
Cultural model

Artifact models
o

e N

A sense-making tool for qualitative data
(see lecture IV)

Notes on Review Sorting &
cards the cards grouping
Sub - Themes in
groups Data

FUU W e



Translating Needs Into Functionalities

Make data
actionable

Adjust personas

r

Affinity diagrams

Breakdowns
Cultural model

Artifact models
o

-
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https://jipinghe.com/2012/08/13/campuseye-capstone-project-with-panasonic-rd/

J



76,

Translating Needs Into Functionalities

Make data
actionable

Adjust personas

-~

Affinity diagrams

Breakdowns

Cultural model

Artifact models
o

/

Where and when things go wrong
in individuals work practice

Points in time or space when

individuals have a problem
accomplishing the task that should
otherwise be easy given the tools that
they are using

Unpacking the tacit dimension for
possible design solutions

-

/
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Translating Needs Into Functionalities

Make data
actionable

Adjust personas

/

Affinity diagrams

Breakdowns

Cultural model

Artifact models
o

~ .
External influences - because:

“Work takes place in a culture, which
defines expectations, desires, policies,
values, and the whole approach

people take to work”
Beyer, Hugh, and Karen Holtzblatt.
Contextual design: defining customer-centered systems.

Includes:
e Influencers (represented as bubbles)

e Extent of influence (overlap of bubbles)

e Influences (as arrows - mind direction)

® Breakdowns




Cultural Model

U2 Cultural Model
Grocery

Store Culture

Be openwhen|wantto shop late

Supportmyholidayfieeds

Product Makeit ea
sy to find things
Maker

Pa kg?engandslzehelps ﬁm}‘ Entertain me while | wait
( rminewhat | buy
U2 (Mom) ~e y— thElsEsHusl:name:i

Don'tplan meals
we can'teasily get

eingredients

| justwon't cook if | can’t
makewhat|want

Daughter

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Cultural Model

Marketing Competitors

Cur new features are top prionty

We have 50 new features,

catch up

If | say do X, you figure
out what that means

ue
(Developer)

You aren’t our primary user;
we'll fix bugs for you in
\Our B Qur bug reports are top priority

Jur technology is standard;

use it even if it doesn’t work

Base technology group Customer support

Beyer, Hugh, and Karen Holtzblatt.
Contextual design: defining customer-centered systems.



Cultural Model (Consolidated)
Family Life

Figure out how to fit
shopping into your life

Pagl attention to family By accoiding -
when you're home to My tastes Famlly

| just won't cook I'll buy what's good for you
Cook if 1can't make -- and occasional treats

what | wan
% 00 Co-shoppers

Make something

we can buy the
Ingeédients for { | want to do my own things
I want company V instead of shop
| want to shop I want to shop efficiently
together
Buy small amounts \
mﬁ;ﬂ bad Shopper Terrible things could happen to me
: Males, Females, Indulge me
Singles Divorce ril indulge you
: ced, lindulge y
Lifestyle Married, Single """ "***"
Child co-
shoppers

Eat like this
I'm going to shop to

Fitness Fresh is better e
avoid the humiliation
Culture than canned of running m.rlla:ﬁ basics
Friends &
Neighbors

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Translating Needs Into Functionalities

Make data
actionable

Adjust personas

-~

Affinity diagrams

Breakdowns

Cultural model

Artifact models

-

~

Family Life

Figure out how to fit
shopping into your life

Pay attention to family B i .
when you're home Sy scordn  Family
Child
Cook 1 just won't cook Vil buy what's good for you
00K if 1 can't make - and occasional treats
what | want "

Make something Co-shoppers

‘we can buy the
Ingradlents for ‘ Iwant to do my own things
Jwant company ¥ NI instead of shop
Iwant to shop Iwant to shop efficiently
together
Buy small amounts
e Shopper s S e
= Males, Females, Indulge me
S_mgles Divorced, Vil indulge you
Lifestyle Married, Single """
Child co-
shoppers

Eat like this
Fresh is better [mpoing tnthopte
than canned of running out of basics
Friends &
Neighbors

Fitness
Culture

J

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Translating Needs Into Functionalities

Make data
actionable

Adjust personas

/

Affinity diagrams
Breakdowns

Cultural model

Artifact models

-

Physical objects that support the work

76,

\

(created and/or used in the process) -

because you want to know what objects people
need and interact with

Sketch or photo

Complete with comments and notes on:

Structure

Related purpose and tasks

Functionality




Artifact Model

Business cards
(storage for fater)

Past (seldom accessed)

Future (quick access)

 ——— - —»
e =
{a— o — — Scheduled events

__________

|:|Ll‘ Unscheduled but

associated with the day
>Reminders

(storage with

quick access)

Beyer, Hugh, and Karen Holtzblatt.

Contextual design: defining customer-centered systems.



Artifact Model

IUl—arganized by store
|t
cau liflower u:hé%s " cookies
ranam crackers
1 Hocoldte bars —+t-and
ki crackers
P milk
cheese
suet Kleenex
eggs broom
doesn't \
match * H
flour
store marshm allows
layout non-alcobolic
beer e
! T~ liquor
3 !
dmr? \ household supplies
section . .
baking supplies
Intent: Make shopping trip
efficient by planning the
order to shop

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Artifact Model (Consolidated)

Consolidated Shopping List

Family Shopping List

M?ﬁzf%m

(7]

o %°
Hef Llb H&'

[

[T P

Store ntwe | Storr wrtion
Hemt

ey £3)
fdtang {brmed =)
et

lemtrand - e o aoly f it debaes gued

Famity Shopping List
Ursnge:
= Lisk is usually buslt over bime

= Head chel navienws the final kst
and decides what to buy

Personal Shopping List

s Ligt is often for cne specific
Eiora

Inlealy

= Craate mental gger to get
wem whien you sea € N wone
g

{wnthout
to ook at st}

= Remand hasd chal to recall
distals sbout the ibem toe by
wihen looking at st

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Make data
actionable

Adjust personas

/

Affinity diagrams
Breakdowns

Cultural model

Artifact models

-
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Translating Needs Into Functionalities

Business cards
(storage for later)

~

Past (seldom accessed)

Future (guick access)

L— Scheduled events

Unscheduled but

>Rem|nde rs
(¢torage with
quick access)

| associated with the day

J

Beyer, Hugh, and Karen Holtzblatt.
Contextual design: defining customer-centered systems.
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Translating Needs Into Functionalities

Make data Identify right time Turn problems
actionable and place into tasks
4 N 4 N 4 N
Adjust personas Physical model Thinking
Affinity diagrams Memory
Sequence model .
Breakdowns Attention
Cultural model Flow model Motivations
Artifact models Habituation

- NG NG /
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Translating Needs Into Functionalities

Identify right time
and place

a4 N

Physical model

Sequence model

Flow model

Physical work environment (plan) -
because you want to know how people adapt their
environment to accomplish work
Includes:

e  Structures that limit and define space

e Walls, desks, file cabinets, etc.

e Hardware, software, communication tools

e Artifacts and their location in relation to
each other

Complete with comments and notes
o

\




Physical Model

FA 12
“Wircd Classnoom
“Choss ta alfie:

Lall pevgle i
the fromt row
can obscure the
sereen

l”

1

scanmer doesn't
ey alwirys wirk. Fine Arts
Administrative Offices

Fine Arts Library

:I! i
ii Slide
i T Imstructor salks to and from
sereen 1o poiat ost detils ofien
Fur Away
Projector
o
" Ballentine Hall
Physical Model, P1  DLP Forum, Spring 2004 S iy
iy sical Model, orum, Spring - Fhindias]

Michelle Dalmau. "Roviving DIDO." Indiana University s s ol prestation: {uality




Physical Model

check list at
e“ﬁ O' ﬂ!ﬂe G(ﬂndm&lﬁ

tomato sauce L.
: - triggers 1 produce “
e whoy i :
t

L]
"

discussion of

Promo what] : meals

Sign

: , ‘mnt find g'nger‘;
PR 5'9“ ] i

.
®
-
-
-
-
W
¥
-
-
-
&

-

U1 remembers
yogurt

apatrt

-
Pl

against

menus H

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Physical Model (Consolidated)

£ e ] |
It's often hard to find items in the store Blocks of related
: e
/fwwmmmmm | WISV, FreshFoodBasel B
2 - 9%
; g = gﬁ @2
i — 33
g HHINE N33
g g 2o
7 § : ﬁg 2 BT
L :a_%
\hish;a;;u;hamrm]akrp\ I v el
of browse whole aisle | %m
J|'r f\f&hﬂ!‘dhfﬂdﬂm %
= Who might help you %
[17) A
Pulls people i or they | E j D’ (\ ﬁ A E’ .
run bm&dwmpﬁaﬂuj = Checkoul aksles ane oo
L | L ! o narow 1o gel past the cant '
1'1 \j 1'1 2 || i J—— ] |} =
= More experienced checkers  Less experienced checkers,
LiquonBakery
= il

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Identify right time
and place

a4 N

Physical model

Sequence model

Flow model

Ballentine Hall
*far away

Physical Model, PI  DLF Forum, Spring 2004 “a
Michelle Delmaw. “Reviving DIDO." Indiana University

oot wired
“less than ideal prosentation quality
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Translating Needs Into Functionalities

e N
Identify right time Sequence of work steps and the
and place intention behind steps - because you want
to know how work is organized in stages
~ | ~ Includes:
e Intent behind step
Physical model e Triggers, that initiate sequence
Sequence model e Steps, at a high level of details (actions, not
movements)
Flow model e Loops and branches showing order and
iteration

e Breakdowns (where things go wrong)



Sequence Model

Intent: Needs to prepare 4 lectures for A214: Life and Art of Ancient Rome — Roman Religion

Note: In progress: PPT, Netscape
4.x and file Finder windows open
before we arrived. Loyal MAC
(OS 9.x) user.

Intent: Recycle PPT — use a base
PPT rather than start from scrarch

Note: Keeps all the existing
images/PPT slides

Intent: Colleague normally
teaches this class (A214)

Intent: Colleagues usually has
good images (from DIDO)

Note: Image quality assessment is
automatic and very subjective

Intent: Expand lecrure with
reliable resource

Note: Knows kevboard shortcuts
Intent: Dynamically builds own
image collection

Note: Steps identified with * are
done fluidly and repetitively while
preparing lecture, Steps will not
be represented for every image
found as such but in shorthand:
Integrates image

Trigger: Class meets tomorrow afternoon, need to have first lecture
ready

Prompted by syllabus — topic for this week, Roman Religion
Find existing PowerPoint (PPT) lecture on similar topic
Copies (Saves As) PPT as A214 for Roman Religion Lecture

Goes to Classical Art Historian's course web page (A210)
Bookmarked

Browses “Roman Gods™ link (see Artifact A210 home page)

Identifies desired image /assesses quality

*Downloads image (CTRL+Click) to “Download Image to Disk™

*Saves image 1o “Roman Art” folder
No sub-folders — many, n&wm'qm’ images in one folder
*Renames image (long, descriptive names)

*Copy and Paste image into PPT slide

*Resizes/Positions image in PPT

“Riviving DNDO", DLE Spring 2004,
Michelle Dalmau, Indiana University



Sequence Model

U2 Sequence -- Grocery Shopping Pg.1 of 2

INTENT: Colleci groceries needed lo feed family and plan
whal they'll esl

TRIGGER: Weaekend Td thera's time lo shop.

Invites husbandto go ang as a shared aclivity

INTENT. Husband had 3 other things planned

Balance doing andis overwhelmed
fasks wilth L 4
familvfime "I-—l"u'Ql'J.,‘II‘I""'9"'t

Hu sbandagra%s tocome along
Go to favonte grocein.r store — it's closed R
Decideto get onlythe things that are really needed right
now (Passover, breakfast--ricotta, fruit), helperwill buy
produ iﬂ later
Go back to secin d-choice store
Walkto .Erom ce
Decideitsno good-‘i’will get canned fruit

Decideto go straight to canned fruitinstead of walking
aifil, a5

H leaves, gets detirgent, comes back

Pg.2 of 2
&

L walks down endof aisles, trying to read signs saying
what aisles hm'e—-cin'tﬁnd cannedfruit —L—

Endupin fr-:'ntlci:lrII Passover items
Discuss with Hwhatthey need, how many boxes Matzo
Look at gefilta fish with out stgar. decide how much 1o get
Lookat new cereali;o try, decideto get
Discusswhether kids will like pancakes, decide to get
—1—Can'tfindch ocolat%H finds elsewhere

Decides notto buy any of the normal items, helperwill
buythe gextdw

Look at safflower oil, okeay for Passover, buy it
Look at chocolate cavemdtﬂatzus. say it's expensive,
bu‘z it
Walk aisles again torc?ll:ned fruit--still can‘tfind
H separates and goes off looking on his own
Hretumns and says found fruE. hicden by promotion al sign

Go 1o checkout counter

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Identify right time
and place

a4 N

Physical model

Sequence model

Flow model

Intent: Needs to prepare 4 lectures for A214: Life and Art of Ancient Rome — Roman Religion

Note: In progress: PPT, Netscape
4.x and file Finder windows open
before we arrived. Loyal MAC
(OS 9.x) user.

Intent: Recycle PPT — use a base
PPT rather than start from seratch

Note: Keeps all the existing
images/PPT slides

Intent: Colleague normally
teaches this class (A214)

Intent: Colleagues usually has
good images (from DIDO)

Note: Image quality assessment is
automatic and very subjective
Intent: Expand lecture with
reliable resource

Note: Knows keyboard shortcuts
Intent: Dynamically builds own
image collection

Note: Steps identified with * are
done fluidly and repetitively while
preparing lecture. Steps will not
be represented for every image
found as such but in shorthand:
Integrates image

Trigger: Class meets tomorrow afternoon. need to have first lecture
ready
Prompted by syllabus — topic for this week, Roman Religion
Find existing PowerPoint (PPT) lecture on similar topic

Copies (Saves As) PPT as A214 for Roman Religion Lecture

Goes to Classical Art Historian's course web page (A210) —
Bookmarked

Browses “Roman Gods" link (see Artifact A210 home page)
Tdentifies desired image /assesses quality
*Downloads image (CTRL+Click) to “Download Image to Disk™

*Saves image to “Roman Art” folder

No sub-folders — many, n&miqrw images in one folder

*Renames image (lon, g.‘descxipﬁve names)
*Copy and Paste image into PPT slide

*Resizes/Positions image in PPT

*Reviving DHDO", DLF Spring 2004,
Michelle Dalmau, Indiana University
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Identify right time
and place

a4 N

Physical model

Sequence model

Flow model

Directions of communication and
coordination

Defines how work is broken up across
people and how people coordinate

Includes:
e Interviewee (in the middle - circle)
e  Other groups/people (circles)
e Physical/virtual places (usually rectangles)
e Atrtifacts as they pass between people

e Breakdowns (where things go wrong)

\




Flow Model

U2 Flow Model

Cleaner
=—hiep house clean
—inform family when cleaning
supplies nun out

Husband
—ensure [aundry stutfis bought
—track kid photos he needs to pick up
—plan amounts and menus with wife
—maintain husbandiwife relationship

Kitchen Table
=hold empty bottles ofcieani:“dg“
supplies 1o indicae more isn
=be conwvienient for the cleaner and
obvious 1o the household

Grocery Store

U2 (Mom) Checkout Clerk
oam 1 4
—fing up tems and collect cash
oo g
-check with familyto ensure list is complete | TR RS
Negotiate daughter's -ensure items for planned meals are bought
meal plan —plan meals with family member preferences Can’t get cash back

W atermems rung up

—make syre someone cooks family meals Tiend

—miaintain husbandfwife relationship
—stock items for future use
—hielp daughter plan meal
—plan shopping logistics
—cook meals
—pay

#akcabout bag type

Beyer, Hugh, and Karen Holtzblatt. Contextual design.
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Flow Model

Hard Drive Internet
-SnSlh'e’sacg)mups -Allows access to large
of images Doesn't back| collections of images

Posts images and metadata to study guides
Images/
tent| ™

Colleague
Professor

p hard drive

*

Searches for and retrieves images

Digital images /

Slide Library
-Hold necessary equipmen

i P1
(laptop and projector) for
presenting lectures in laetu;m(t::l -ﬂ:;mq}
Fine Arts building Medi | is ;
-Fix equipment proble ;lll’m ectures in
-Presents lectures in
Media Services Request digital format

equipment

-Deliver equipment (laptop)
to classrooms in Ballantine Hall
-Fix equipment problems

Equipment does not
always work or classroo
ot always properly

Denr i
@ User . Classrooms
O Groups/Person -Meeting place for
() Physical/Virtual Places eoas: prosrmstion.
Artifacts WIred ot

A Breakdowns

{Ancient Art Historian)

-Prepare lectures
-Present lectures

Oncourse
-Holds course materials:
lecture presentations (ppt)
and course syllabus

/

Retrieve materials

Presentations have
to be smaller than
20 megs in size

Students
-Attend lecture
-Review materials on
Oncourse
-Complete assignments
and exams

Work Flow Model, "Reviving DIDO", DLF Spring 2004,
Michelle Dalmau, Indiana University



Identify right time

and place

/

Physical model

Sequence model
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Translating Needs Into Functionalities

Hard Drive Internet
»sé%';"g’mups -Allows access to large |
of images Doesn't back| collections of images

p hard drive

Slide Library
-Hold necessary equipment
(laptop and projector) for
presenting lectures in
Fine Arts building
-Fix equipment problems

Media Services

-Deliver equipment (laptop)
in Ballantine Hall

-Fix equipment problems

A
Delivers equipped

Flow model

equipment
D User Classrooms
O Groups/Person Mecting place for
] ical/Vi lecture presentation;
g Yirgal Flaces Lis wired: 1 is not

" Breakdowns

Searches for and retrieves images

Pr h

Posts images and metadata to study guides
Images/’
ontent

Colleague
Professor
(Ancient Art Historian)

-Prepare lectures
-Present lectures

Oncourse
-Holds course materials:
lecture presentations (ppt)
and course syllabus

to be smaller than

20 megs in size . X
Retrieve materials

Students
-Attend lecture
-Review materials on
Oncourse
-Complete assignments
and exams

Work Flow Model, “Reviving DIDO", DLF Spring 2004,
Michelle Dalmau, Indiana University
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Translating Needs Into Functionalities:

Cultural Model

(External influences)

Artifact Model
(Physical objects)

f
-
f

-
r

(communication and coordination)

76,

Personas
Affinity Diagram

Work Models

Flow Model

\

J
~N

J
~N

Preparation

Physical Model

(Physical work environment)

Sequence Model
(Work steps)



