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Learning Objectives

» Explain what cognition is and why it is important for
interaction design.

» Discuss what attention is and its effects on our ability to
multitask.

» Describe how memory can be enhanced through
technology aids.



To understand human—computer interaction

... we need to understand humans first




Why do we need to understand users?

» Interacting with technology is cognitive

» Need to take into account cognitive processes involved
and cognitive limitations of users

» Provides knowledge about what users can and cannot be
expected to do

» ldentifies and explains the nature and causes of problems
users encounter



Cognitive processes

» Attention
» Perception
» Memory

» Learning

» Reading, speaking and listening



Attention

v

Selecting things to concentrate on at a point in time from the mass of

stimuli around us
Allows us to focus on information that is relevant to what we are doing
Involves audio and/or visual senses

Focussed and divided attention enables us to be selective in terms of the

mass of competing stimuli but limits our ability to keep track of all events

Information at the interface should be structured to capture users’
attention, e.g. use perceptual boundaries (windows), colour, reverse

video, sound and flashing lights
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Activity: Find the price of a double room
at the Holiday Inn in Columbia

Rates

Single

$126
$118
$136
$133
131
+133
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#1127
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$130
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$146
»147
$136
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Activity: Find the price for a double room at
the Quality Inn in Pennsylvania a

Pennsylvania
Bedford Motel/Hotsl: Crinaline Courts
(814) 623-9511 5: $118 D: $120
Bedford Motel/Hotel: Holiday Inn
(814) 6239006 5: $129 D: $136
Bedford Motel/Hotel: Midway
(814) 623-8107 5: %121 D: $126
Bedford Motel/Hotel: Penn Manor|
(814) 623-8177 5: $119D: 5125
Bedford Motel/Hotel: Quality Inn
(814) 6235189 5: $123 D: $128
Bedford Motel/Hotel: Terrace
(814) 6235111 5: %122 D: $124
Bradley Motel/Hotel: De Soto
(814) 362-3567 5: $120 D: $124
Bradley Motel/Hotel: Holiday House
(814) 362-4511 5: %122 D: $125
Bradley Motel/Hotel: Holiday Inn
(814) 362-4501 5: $132 D: $140
Breezewood Motel/Hotel: Best Western Plaza
(814) 7354352 5: $120 D: $127
Breezewood Motel/Hotel: Motel 70
(814) 735-4385 5: 116 D: $118




Activity

» Tullis (1987) found that the two screens produced quite
different results

| st screen - took an average of 3.2 seconds to search
2nd screen - took 5.5 seconds to search

» Why, since both displays have the same density of information
(31%)?

» Spacing

In the Ist screen the characters are grouped into vertical categories of
information making it easier

In the 2nd screen the information is bunched up together, making it hard to
search



Design implications for attention

» Make information salient when it needs attending to

» Use techniques that make things stand out like color,
ordering, spacing, underlining, sequencing and animation

» Avoid cluttering the interface with too much information

» Search engines and form fill-ins that have simple and clean
interfaces are easier to use
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Perception

» How information is acquired from the world and
transformed into experiences

» Obvious implication is to design representations that are
readily perceivable, e.qg.

Text should be legible
lcons should be easy to distinguish and read
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Are borders and white space better? Find
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Activity

» Weller (2004) found people took less time to locate
items for information that was grouped

using a border (2nd screen) compared with using
color contrast (1st screen)

» Some argue that too much white space on web pages
IS detrimental to search

Makes it hard to find information

» Do you agree?
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Design implications
lcons should enable users to readily distinguish their meaning

Bordering and spacing are effective visual ways of grouping
information

Sounds should be audible and distinguishable

Speech output should enable users to distinguish between the set
of spoken words

Text should be legible and distinguishable from the background

Tactile feedback should allow users to recognize and distinguish
different meanings
15



Human Memory

“Memory refers to the processes that are used to

acquire, store, retain and later retrieve information.”

» There are three major processes involved in memory:

encoding, storage, and retrieval.

» In order to form new memories, information must be

changed into a usable form, which occurs through the

process known as encoding.
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Human Memory

» Once information has been successfully encoded, it must

be stored in memory for later use.

» The retrieval process allows us to bring stored memories

INtO conscious awareness.
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Human Memory

» There are three types of memory or memory function:

Human memory
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Human Memory

I. Sensory Memory:

Sensory memory is the earliest stage of memory. During
this stage, sensory information from the environment is
stored for a very brief period of time, generally for no
longer than a half-second for visual information and 3 or 4

seconds for auditory information.
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Human Memory

2. Short-Time Memory:
» Short-time memory, also known as active memory, is the

information we are currently aware of or thinking about.

» Most of the information stored in active memory will be
kept for approximately 20 to 30 seconds.

» Distraction erases short-term memory.

» Short-term memory capacity reduced 4% to 28% as
people age. Especially for visually acquired information
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Human Memory

3. Long-Time Memory :
» Long-time memory is intended for the long-term storage

of information.

» Here we store factual information, experiential

knowledge, procedural rules of behavior....

» Seemingly permanent and unlimited

» Access is harder and slower

21



Human Memory
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Human Memory

» The more attention paid to something...

» The more it is processed in terms of thinking about it and
comparing it with other knowledge...

» The more likely it is to be remembered

» Memory load
— Users perform tasks best when all required
information fits in STM
— accessing is fast

— requires little work
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Activity
» Try to remember the dates of your grandparents’ birthday

» Try to remember the cover of the last two DVDs you bought or
rented

» Which was easiest? Why?

» People are very good at remembering visual cues about things

e.g. the color of items, the location of objects and marks on
an object

» They find it more difficult to learn and remember arbitrary
material

e.g. birthdays and phone numbers
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Recognition versus recall

» Recognition is a response to a sensory cue.When you
see something, you compare it to information stored in

your memory, and if you find a match, you "recognize" it.

» Recall is the retrieval of information from memory
without a cue. There is a question, and you must search
your memory for the answer.

» We recognize things much better than being able to
recall things

25



Recognition versus recall

» Command-based interfaces require users to recall from
memory a name from a possible set of 100s

» GUIs provide MP3 players visually-based options that
users need only browse through until they recognize one

» Web browsers, etc., provide lists of visited URLS, song
titles etc., that support recognition memory
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The problem with the classic “7+2’

» George Miller’ s (1956) theory of how much information
people can remember

» People’ s immediate memory capacity is very limited

» Many designers think this is useful finding for interaction
design

» But...

27



What some designers get up to...

» Present only 7 options on a menu

» Display only 7 icons on a tool bar

» Have no more than 7 bullets in a list

» Place only 7 items on a pull down menu

» Place only 7 tabs on the top of a website page
But this is wrong? Why?

28



Why?

» Inappropriate application of the theory

» People can scan lists of bullets, tabs, menu items for the
one they want

» They don’ t have to recall them from memory having only
briefly heard or seen them

» Sometimes a small number of items is good

» But depends on task and available screen estate

29



Design implications

» How can we help users?
I. Don’t overload users memories with complicated

procedures for carrying out tasks.

» 2. Help users stay concentrated by reducing distractors.
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Design implications

3. Good interfaces promote recognition rather than recall
by using menus, icons and consistently placed objects

4. Provide users with various ways of encoding
iInformation to help them remember

e.g. categories, color, flagging, time stamping
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Learning

» How to learn to use a computer-based application

» Using a computer-based application or YouTube
video to understand a given topic

» People find it hard to learn by following instructions
In a manual

prefer to learn by doing
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Cognitive prosthetic devices

4

We rely more and more on the internet and smartphones
to look things up

Cognitive resource cf. extended mind

EXxpecting to have internet access reduces the need and
extent to which we remember

Also enhances our memory for knowing where to find it
online (Sparrow et al,2011)

What are implications for designing technologies to
support sow people will learn, and what they learn?
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Design implications
» Design interfaces that encourage exploration

» Design interfaces that constrain and guide learners

» Dynamically linking concepts and representations can
facilitate the learning of complex material
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Reading, speaking, and listening

» The ease with which people can read, listen, or
speak differs

Many prefer listening to reading
Reading can be quicker than speaking or listening

Listening requires less cognitive effort than reading or
speaking

Humans can read 200 words per minute on paper, and
180 words per minute on the screen. Reading is slower
on the screen.

We frequently misremember visual information

https://www.youtube.com/watch?v=FWSxSQsspiQ&feature=player_embedded
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Reading, speaking, and listening

» The ease with which people can read, listen, or
speak differs

Many prefer listening to reading
Reading can be quicker than speaking or listening

Listening requires less cognitive effort than reading or
speaking

Humans can read 200 words per minute on paper, and
180 words per minute on the screen. Reading is slower
on the screen.

We frequently misremember visual information

https://www.youtube.com/watch?v=FWSxSQsspiQ&feature=player_embedded
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Design implications

» Speech-based menus and instructions should be
short

» Accentuate the intonation of artificially generated
speech voices

they are harder to understand than human voices

» Provide opportunities for making text large on a
screen

» Avoid cluttering interface with too much information
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Individual Differences

» All the points that we discussed apply to the majority of
people.

» We should be aware of individual differences so that we
can account for them as far as possible within our

designs.

» These differences may be long term, such as sex, physical
capabilities and intellectual capabilities. Others are
shorter term and include the effect of stress or fatigue on
the user.
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