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Conceptual models in
interaction design

dr. Kristina Lapin




Outline

e Problem space analysis
e Conceptual models

e Interface metaphor

e Interaction types

e Paradigms, theories, models, and
frameworks



Recap

e HCI has moved beyond designing
interfaces for desktop machines

e About extending and supporting all
manner of human activities in all
manner of places

e Facilitating user experiences through

designing interactions
e Make work effective, efficient and safer
e Improve and enhance learning and training
e Provide enjoyable and exciting entertainment
e Enhance communication and understanding
e Support new forms of creativity and expression



Activities in
contexts

N

Problem space

Requirements

People

A

Technologies

Opportunities

e What do you
want to create?

e What are your
assumptions?

o \Will it achieve
what you hope it
will?

1
Source: after Carroll (2002), Figure 3.1, p. 68.



What is an assumption?

e taking something for granted when it
needs further investigation

—-e.g. people will want to watch TV while
driving
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What is a claim?

e stating something to be true when it
is still open to question
—e.g. a multimodal style of interaction for

controlling GPS — one that involves
speaking while driving — is safe



A framework for analyzing
the problem space

Are there problems with an existing
product or user experience? If so, what
are they?

Why do you think there are problems?

How do you think your proposed design
ideas might overcome these?

If you are designing for a new user
experience how do you think your
proposed design ideas support, change,
or extend current ways of doing things?



Activity

e What are the assumptions and claims
made about 3D TV?




Assumptions: realistic or
wish-list?

People would not mind wearing the glasses

that are needed to see in 3D in their living
rooms - reasonable

People would not mind paying a lot more for a
new 3D-enabled TV screen- not reasonable

People would really enjoy the enhanced clarity
and color detail provided by 3D - reasonable

People will be happy carrying around their own
special glasses - reasonable only for a very
select bunch of users




Benefits of conceptualizing

e Orientation
— enables design teams to ask specific
questions about how the conceptual model
will be understood
e Open-minded
— prevents design teams from becoming
narrowly focused early on
e Common ground

— allows design teams to establish a set of
commonly agreed terms



From problem space to design
space

e Having a good understanding of the
problem space can help inform the
design space
- e.g. what kind of interface, behavior,

functionality to provide

e But before deciding upon these it is
important to develop a conceptual
model



Conceptual model

e A conceptual model is:

- “a high-level description of how a system is
organized and operates” (Johnson and
Henderson, 2002, p 26)

e Enables

- “designers to straighten out their thinking
before they start laying out their widgets” (p
28)



Components

e Metaphors and analogies

— understand what a product is for and how
to use it for an activity

e Concepts that people are exposed
to through the product

— task—-domain objects, their attributes, and
operations (e.g. saving, revisiting,
organizing)

e Relationship and mappings
between these concepts



First steps in formulating a
conceptual model

What will the users be doing when
carrying out their tasks?

How will the system support these?
What kind of interface metaphor, if any,
will be appropriate?

What kinds of interaction modes and

styles to use?

always keep in mind when making design
decisions how the user will understand the
underlying conceptual model




Conceptual models

e Many kinds and ways of classifying
them

e We describe them in terms of core
activities and objects

e Also in terms of interface metaphors



Interface metaphors
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Interface metaphors

e Conceptualizing what we are doing,
e.g. surfing the web

e A conceptual model instantiated at
the interface, e.g. the desktop
metaphor

e \Visualizing an operation,

—e.g. an icon of a shopping cart for
placing items into



Inte

rface metaphors

Interface designed to be similar to a physical
entity but also has own properties

- e.g. deskto

Can be based
of both

Exploit user’s
to understand

p metaphor, web portals
on activity, object or a combination

familiar knowledge, helping them
‘the unfamiliar’

ne essence of the unfamiliar

Conjures up t
activity, enab

ing users to leverage of this to

understand more aspects of the unfamiliar

functionality



Benefits of interface
metaphors

e Makes learning new systems easier

e Helps users understand the
underlying conceptual model

e Can be very innovative and enable
the realm of computers and their
applications to be made more
accessible to a greater diversity of
users



Problems with interface
metaphors

Break conventional and cultural rules
— e.g. recycle bin placed on desktop

Can constrain designers in the way they
conceptualize a problem space

Conflict with design principles

Forces users to only understand the system in
terms of the metaphor

Designers can inadvertently use bad existing
designs and transfer the bad parts over

Limits designers’ imagination in coming up with
new conceptual models



Interaction types

Instructing
— issuing commands and selecting options
Conversing

- interacting with a system as if having a
conversation

Manipulating

- interacting with objects in a virtual or physical
space by manipulating them

Exploring

- moving through a virtual environment or a
physical space



1. Instructing

e Where users instruct a system and tell
it what to do

- e.g. tell the time, print a file, save a file

e Very common conceptual model,

underlying a diversity of devices and
systems

— e.g. word processors, VCRs, vending
machines
e Main benefit is that instructing supports
quick and efficient interaction

— good for repetitive kinds of actions
performed on multiple objects
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2. Conversing

Underlying model of having a conversation
with another human

Range from simple voice recognition menu-
driven systems to more complex ‘natural
language’ dialogs

Examples include timetables, search engines,
advice-giving systems, help systems

Also virtual agents, toys and pet robots
designed to converse with you



Conversing
e Apple agent vision (1987!)

(Il Tube ) | o

Apple's 1987 Knowledge Navigator Video

rkarena 4 videos ¥ | Subscribe

http://www.youtube.com/watch?v=HGYFEI6uLy0 26



http://www.youtube.com/watch?v=HGYFEI6uLy0
http://www.youtube.com/watch?v=HGYFEI6uLy0
http://www.youtube.com/watch?v=HGYFEI6uLy0

Ask

v
|D '{

\‘ AJKlids.com Privacy Policy - Home « About - Help * Parents + AJKids' Books

You asked: | how many legs does a centipede have @

Jeeves knows these answers:

w h I i he h " arm and leg muscles (cut views) ?J
?

¢(EDWhere can I find the free online arcade game (cCentipede ) 2

@Ly_d_&s_mw_or other limb fall asleep?
@M_ud_@_cmm_mums

| ~ millipedes and centipedes ﬁ 7

27



Would you talk with Anna?

IKEA HE].p Center cloze windos

Welcome to IKEA. I'm Anna, IKEA USA's Online Assistant. | *
You can ask me about IKEA and our products and our
services. 'l answer your guestions, sometimes opening

up relevant web pages along the way. Your inputs will

he used to improve and expand my knowledge base.

Thanks very much.

A

o — -
- S

® Inter IKEA Systems BV, 1989 - 2004



Pros and cons of conversational
model

e Allows users, especially novices and
technophobes, to interact with the system in a
way that is familiar

- makes them feel comfortable, at ease and less
scared

e Misunderstandings can arise when the system
does not know how to parse what the user
says



3. Manipulating

Involves dragging, selecting, opening, closing
and zooming actions on virtual objects

Exploit’s users’ knowledge of how they move
and manipulate in the physical world

Can involve actions using physical controllers
(e.g. Wii) or air gestures (e.g. Kinect) to
control the movements of an on screen avatar
Tagged physical objects (e.g. balls) that are
manipulated in a physical world result in
physical/digital events (e.g. animation)



Direct Manipulation

e Shneiderman (1983) coined the term DM,
came from his fascination with computer
games at the time

— Continuous representation of objects and
actions of interest

— Physical actions and button pressing instead of
issuing commands with complex syntax

— Rapid reversible actions with immediate
feedback on object of interest
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Differences?

" % File Edit View Special

Mac System Software
3 items 227K in disk 173K availabl

System Folder  Empty Folder

S[I&=—— System Folder
3 items 211K in folder

Sysiersion

Finder Systemn Irmagewriter Mote Pad File Scrapbook File Clipboard File

173K arailable

K+

) -Zi?-—::—.'—50-¢

MDD T M AT N MOA

.7, e a0
TS e e T

Mac darbalaukis (1987)

Pirmasis iPad
interfeisas (2010)

Mac OS X darbalaukis (2005)
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Manipuliavimas fiziniais
objektais (PicoCrickets)




Why are DM interfaces so
enjoyable?

Novices can learn the basic functionality quickly

Experienced users can work extremely rapidly to
carry out a wide range of tasks, even defining
new functions

Intermittent users can retain operational concepts
over time

Error messages rarely needed

Users can immediately see if their actions are
furthering their goals and if not do something else

Users experience less anxiety

Users gain confidence and mastery and feel in
control



What are the disadvantages
with DM?

Some people take the metaphor of direct
manipulation too literally

Not all tasks can be described by objects and not
all actions can be done directly

Some tasks are better achieved through
delegating

- e.g. spell checking
Can become screen space ‘gobblers’

Moving a mouse around the screen can be slower
than pressing function keys to do same actions



WIMP: window metaphor
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Icons

e Help to recognise how to use the
object

e First metaphors — Xerox Star
e 1980 - 1990: active research



Icon design

e Metaphors
— Similarity

- Typical exemplars
- Symbolical
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Pirmosios piktogramos
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Horton’s icon checklist

Understandable
Familiar
Unambigous
Memorable
Informative
Few

Distinct
Attractive
Legible
Compact
Coherent

e Extensible

Horton, W. (1991) lllustrating Computer Documentation: The Art of Presenting
Graphically on Paper On-line. Wiley.
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Menu

e Hierarchical menu

Last Filter Ctrl+F

Conwert for Smmart Filters

Extract.., At +Chrl + X
Filter Gallery..,

Liquify... Shift+Ctrl +3
Pattern Maker.., At +Shift+ Gl +3
Wanizhing Paint.., At +Chrl +4

Blur

Displace..,
Muoise Lens Correction...
Pixelate Pinch...
Render Palar Coordinates...
Sharpen Ripple...
Stylize Shear...
spherize..,

Showr 211 benu Tterms )
Tuwirl...

Wifave...

ZigZag..,

Showy &1 benu Items




Cascading menu
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Context menu
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Shortcuts
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Pointers

R {b /M e Cursors

e Collaborative
tools — more than
one cursor




Microsoft Bob desktop metaphor

Sally, e siart a pregram
juest click on it.

To e The prograsss m this
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Microsoft Bob desktop

Anything useful?
|'3 Find a program
|'D Go to another room

&dd something

Chatige something

I'J Delete something

IIJ Fet atour of the home

i J Advanced features

Fovet's Ratmblings

i) Aboutthe Home




Darbalaukis — kambario erdvé

Robertson, George et al. "The Task Gallery: A 3D Window I\él&nager." In
Proceedings of CHI 2000







4. Exploring

e Involves users moving through virtual or
physical environments

e Physical environments with embedded
sensor technologies

— Context aware



Virtual world
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http://www.youtube.com/watch?v=08x0hT5f9Z4
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Which conceptual model is
best?

Direct manipulation is good for ‘doing’ types of
tasks, e.g. designing, drawing, flying, driving,
sizing windows

Issuing instructions is good for repetitive tasks,
e.g. spell-checking, file management

Having a conversation is good for children,
computer-phobic, disabled users and specialized
applications (e.g. phone services)

Hybrid conceptual models are often employed,
where different ways of carrying out the same
actions is supported at the interface - but can
take longer to learn



Conceptual models: interaction
and interface

e Interaction type:

— what the user is doing when interacting with a
system, e.g. instructing, talking, browsing or
other

e Interface type:

- the kind of interface used to support the mode,
e.g. speech, menu-based, gesture



Many kinds of interface types

available...

Command

Speech
Data-entry

Form fill-in

Query

Graphical

Web

Pen

Augmented reality
Gesture

(for more see chapter 6)




Which interaction type to
choose?

e Need to determine requirements and user
needs

e Take budget and other constraints into
account

e Also will depend on suitability of
technology for activity being supported

e This is covered in course when designing
conceptual models



Paradigm

e Inspiration for a conceptual model

e General approach adopted by a
community for carrying out research

- shared assumptions, concepts, values,
and practices

—e.g. desktop, ubiquitous computing, in
the wild



Examples of new paradigms

e Ubiquitous computing (mother of them all)
— Pervasive computing
— Wearable computing
— Tangible bits, augmented reality
— Attentive environments
— Transparent computing
- and many more....



Gestalt principles

PSICHOLOGICAL

PRINCIPLES AND INTERFACE
DESIGN



Intuitive perception guidelines:

e Proximity
e Continuity
e Part-whole
e Similarity
e Closure

e Simplicity
e Simetry

e Parallel

Gestalt laws
N
e
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e Proximity

YEVETEENE O
YEEEENE  TOE
PAQX X X X X K ok ok

TEVEE

YEVENE
TEEIE

E,L-_-_,E English  H#FSE

IOCQCOOC

UX research and design

Gestalt laws

Darbai
» Dizaino darbai

» Patogumo naudotis darbai

| [weskite paieskos uiklausa... | [

Paslaugos
» Patogumo wertinimas

v Yartotojy testavimas
» Informacijos architektdra

» Yartofojy s3sajos dizainas

Kompanija
» Kontaktai

»  Bendradarhiavimas



Proximity to organize buttons

—— )

Paint

Do you want to save changes to Untitled?

] l Save I[ Don't Save H Cancel ] .
% ooesiog I
Equal distances in Windows Vista q

r
Mame Size

Do you want to save the changes you made in

the document “Test Doc"?
Your changes will be lost if vou don't save them. |
( Don't Save ) ( Cancel ) M i

|

Buttons in OS X ir SpiderOak cloud
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Continuity

e Scrollbar refers the invisible
part

— indicates that about 80% is
visible




Gestalt principali

Closure

e We perceive as a connection
— bit it is not continous

| bonus

Q- local disks

=

2 i |4 AupIO_TS » [l autorun.bat - __CLICK HERE TO START.html
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Principles for memory and
attention

e Short-term memory
— George Miller lae (1956):

e short-time memory is limited to 7 = 2 small
chunks=

— Cowan (2002): 4 =1
e Chunked dialogs

Accordion menu 3 Flash menu J » | Flash menu J
SEQ friendly v SEQ friendly J ¥ | SEO friendly |
Ajax embedded Flash menu = Fast
SEC friendly Dreamweaver extension = Effective
Fas . -
Hg Classic design = Flexible
IOEs SEr
Easy to use > Ajax embedded J = Stylish
Stylish > Customizable | b | Ajax embedded |
Ready-to-use » Ready-to-use J » | Customizable J
mpact 2 Compact J ¢  Ready-to-use J




Principles for memory and
attention

e Time limitations

— memories in short-term memory persist for
only 30 sec.,

- Important information should be more
persistent




Principles for memory and

C-e——
Analysis Wiew  Window  Help

{  LastFilter Ctrl+F
Coresert for Smart Filters

Extract... Alt+Ctrl +3
Filter Gallery...

Liquify... Shift+Ctrl+
Pattern haker... Alt+Shift+Ctrl +3
Wanishing Point.., Alt+Ctrl

Blur
Distort
MNoise
Pixelate
Render
Sharpen
Stylize

* r v v w vy ow

Show All benu erns

Narme Date modified  Type Size Tags
ﬁ E 3
Autumn Leaves Creek Desert Landscape Dock

Humpback Whale  Oryx Antelope Toca Toucan

attention

e Recognition

— menu shows available
options

— images help selection



Principles for memory and
attention

e Recall
— autocomplete help to recall the names

e airports

A Vilnius (VNO), Lietuva London 8 2014-11-17

+ Pridéti oro uostg

|veskite miesto, Salies arba oro uosto pavadinima

13 Londonas, Visi oro uostai (LON), D. Britanija

£t3 Londonas, London Biggin Hill (BQH), D. Britanija

&l& Londonas, London City (LCY), D. Britanija

El& Londonas, Luton (LTN), D. Britanija

i3 Londonas, Gatwick (LGW), D. Britanija

El& Londonas, Stansted (STN), D. Britanija

£l Londonas, Heathrow (LHR), D. Britanija

Zl3 Londonas, London - Victoria Railway Station (ZEP), D. Britanija

£l3 Londonas. London - Paddineton Rail Service (OOP). D. Britaniia



Principles for memory and
attention

e colours
— maximum 5 + 2

— use central and peripheral
colours

— do not use simultaneous
high-chroma, spectral
colours

— Use familiar consistent
codings with appropriate
references




Information design

e Goal - present large amount of data
in easily understandable form

1. Sir Edward Playfair (XVII a.),
Jacques Bertin (1981)

—the proper representation helps to solve
the problem
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Wurman, Understanding USA
(2000)

. . . - . . Nigel Holmes with Meredith Bagby Richard Saul Wurman's
B EBEBBEUsA: An Annual Report UNDERSTANDING

Individual
income tax
" $899.7 billion

Corporate income 77— II Federal Income
!m! tax $189.4 bilion y The Federal JEEE
government's /4
total income
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Social s o projected to be
*’ insurance tax e o e S‘ISInIIlon\

5636 5 billion

& Excise tax
B $69.9 billion

- Estate and gift tax

#l $27.0 billion e
Customs duty .
"4 $18.4 billion Rl s el view
full size

Mncollmyu_lux o TSR e
$42.1 billion SIS
Site Map
tﬂ’:ﬁﬁ inks o other jownload printabie U'c
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sc/0/7/83/understanding-usa-website/1



http://designarchives.aiga.org/

Interaktive visualizations

e Ben Shneiderman
—overview first
—zoom and filter
- then details on demand



Film finder, Ahlberg, Shneiderman

(1994
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Film finder, Ahlberg, Shneiderman

(1994)

o |

Thondertell—————
“Murder on the Orient Express
Never Say Never Again

of W0 & the Last Grusade
Name o e o Red - Mber, T

Goldfinger

Forever

Diamonds are
“Great Train Robbery, The

Untouchables, The

Cuba Medicine Man

“Man Who Would Be King, The -

“A Fine Madness Off The"

" Murder on the Orient Expre¢
Director: Lumet, Sidney  Year:
Country: USA
Actors:

Balsam, Martin

1974
Language: English
Actresses:

s

oot —

1960 1965 1970 1975 1980 1985 1990

N N7
=] - - ] =5 =t = =

Drama | Mystery| Comedy| Music | Action| War | SF | Westem| Horror|

A DCOEFGHNILN NOPRS T WZ
Actor : Perkins, Anthony
=

AB C DEFGM LM NOPAS TWZ
Actress : n, Ingrid
—]
AS C D RFGH AL N NFRS TW2
Director : ALL
=
AB C DFGH JKL M NPR S TUWZ
Length : 59 276
0 450

Ratings: ™ G
= PG
u PG-13
R

1995

fieid

Copyright (C) 1983 HCK




ConeTree

e 3D file system tree




smartMoney.com

o O !
LE T

stock market

colours - changes
in values

blocks — companies

mousing over the
block

— shows name,
clicking
— details



44 BACK

% HISTORY * SETTIN
Create
make
INtentiogim figure
@ kurpose blusprint
intent pattem
]
study . o
@ ® designate
corch ® o / ® plan destine
sketc des|gn EE °
Q
o .
) spec
5] project pecify
. . [
innowation @ e ) _
concelve courive Intend
9 excogitation
gestate CONCeRaRt esigning
conceptualize mean
conceptualise think

Vizualus tezaurus

the act of warking out the form
of something (as by making a
sketeh or outline or plan)

an arrangement scheme

something intended as a guide
for making saomething else
IEC

make arwork out a plan for;
devise

plan samething for a specific
rale or purpose or effect

create the design for; create or
execute in an aistic ar highly
B ERBS .

http://www.visualthesaurus.com/



http://www.visualthesaurus.com/

Reading

e P Preece Jennifer, Yvonee Rogers,
Helen Sharp. Interaction
design: Beyond human — computer
interaction. John Wiley & Sons

— conceptual models
e David Benyon. Designhing Interaction

Systems: A comprehensive guide to
HCI and interaction design.

—in second edition: chapter 14. Interface
design: visual aspects



