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Ve . Interactive Systems

Fall trimester, 2001/2002
Q IT 440: 2 credits, both modules
IT 294: 1 credit, first module

Questions and Quiz

Skill Acquisition and Automatic Processing

Expert Slips

Screen (and Graph) Design: Three Maxims
Slides 58 - 64 from Class 2

Screen Design: Examples

6. Interactive 3D Environments
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o

Skill Acquisition
Knowledge Compilation () 70

This dialog box is produced by
the Print command in the File
menu of Acrobat Reader


Tips for On-Line Reading
To see entire pages, with two slides each, use the normal Acrobat Reader buttons, menu commands, and scrollbars.

To read the slides on-line, don't use these things, but click instead on the slides themselves:
  
1. To jump to the next slide, click anywhere on the current slide BELOW THE RED LINE.  Note: The first click may simply recenter the current slide; in that case click again to get the next slide.

2. To go back to the previous slide, click ABOVE the red line.

3. To read a marginal note without having to turn your head, double-click on the note icon above it.

4. If you click on a URL printed in light blue while connected to the internet, the corresponding web page will appear in your browser, which will be launched if necessary.

http://dfki.de/~jameson/hci

Course Web page: http://dfki.de/~jameson/hci
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* The asterisk indicates that the rules have been proceduralized

71 Skill Acquisition 72

71 Knowledge Compilation (2)

Initial production rules

P1
If the goal is to select Commarngd Commarnklin Menu
then click on Menu

P2
If the goal is to select Commarngdd Commarklin Menu
and Menunas just been clicked on
then click on Command

After composition

P1& P2
If the goal is to select Commarngdd Commarklin Menu
then click on Menuand Command

Knowledge Compilation ) 72

After proceduralization

. P1 & P2*
If the goal is to select Print

then click on File and Print

After further composition and proceduralization

P1 & P2 & P3 & P4*
If the goal is to select Print
then click on File and Print and Laserwriter2 and OK



* The asterisk indicates that the rules have been proceduralized.


(1]

(1983). Design rules based on analyses of human error. Communications of

These categories of errors, among others, are discussed in: Norman, D. A.
the ACM, 26, 254-258.

73 Skill Acquisition 74

73 Automatic vs. Controlled Processing

Distinction (somewhat simplified)

Controlled processes
They require attention and working memory

Automatic processes
These complete themselves without conscious control

Advantages
- Generally fast and accurate
- Can often be executed in parallel with other processes
- Do not contribute to subjective mental load

Limitations
- Require a lot of practice to acquire
Insensitive to context

Categories of Expert Slips
Description Errors 74

Classic example

From a synopsis of Shakespeare's "Midsummer Night's
Dream":

- Oberon summons his servant, the mischievous sprite Puck

- Oberon instructs him to find an enchanted flower, the juice of which,
when laid on a sleeper's eyelid will cause him or her to fall in love
with the first creature seen on awaking

- When Puck returns with the flower, Oberon tells him to lay some of
its juice on the eye of the "disdainful youth", whom he will know by
his Athenian clothes

- Puck mistakes Lysander for Demetrius and drops the juice on his
eye



These categories of errors, among others, are discussed in: Norman, D. A. (1983). Design rules based on analyses of human error. Communications of the ACM, 26, 254-258.
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75 Description Errors

Examples
- Putting the lid of the sugar pot on the coffee pot
- Pressing the wrong function key (in a row of 12 keys)
- Incorrectly guessing the syntax of a command

Definition
- U's action specification doesn't include all necessary details
- Some of the remaining details are supplied incorrectly

Design remedies
- Ensure that confusable objects (e.g., keys, commands)
- differ more than minimally; and/or

- are designed according to recognizable principles
(So that Scan predict the necessary unknown details)

Descrlptlon Errors ) 76
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- What description errors are most likely with computer keyboards in
general (not necessarily this particular one)?

- What measures have the designers of this keyboard taken to
prevent description errors?


http://www.pckeyboard.com/images/FamilyLG.jpg

http://www.pckeyboard.com/images/FamilyLG.jpg
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7 Context Errors ()

Examples
1. Walking into the office exactly one story above your own office

2. Giving a basically correct command in the wrong mode or in the
wrong subdirectory

Definition
The error is caused by an incorrect (implicit) assumption about the
current context

Design remedies

(Almost all such measures have side-effects that limit their
applicability)

1. Don't allow the effects of actions to be dependent on the context
2. Always provide feedback about the current context

3. Ensure that an action that is harmless in context A cannot have
disastrous effects in context B

Context Errors @ 78

Imfile Edit Document Wiew ‘window Help

>BE K& EWr e |- Tm@|elkx - /000

B- Bookmark »
- Class 2, September 19t
@[] A Mental Models Challé 51 Context Errors
D Skill Acquisition
= D Categories of Expert Sli
&[] Description Errors {1 Exam ples ) )
" (2) Walking into the office exactly one story above your own office
ontext Errors . . . .
[ Capture Enors Giving a basically correct command in the wrong mode or in the
-] Forgetting of Actions wrong SUbdireCtory
[ Preattentively Distinguis
{1 Screens from the ACM =E=Rt=
{1 Kosslyn's Maxims for G Definition
Dsﬁf\eﬁr’: EES\EW *’*S:mf The error is caused by an incorrect (implicit) assumption about the
= current context

How many indicators of modes can you find in the interface of the
Acrobat Reader?

What context errors seem most likely to occur?
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79 Capture Errors @)

Examples

1. Wanting to drop by the bakery on the way home;
but then going straight home after all, because you're so used to
taking the same route

2. Wanting to specify the color printer for your print job;
but sending off the command without doing so (so that the job goes
to the monochrome printer)

Definition
- A sequence of actions that has become automatic is executed
instead of a different sequence that begins with the same actions

Design remedies

1. Don't let frequently used action sequences overlap with other
sequences

2. Allow U to set an "alarm" to go off at the critical point in the action
sequence

Capture Errors 80

k% Axialis AX-Cursors 4.5

File Edit Draw Librarian Favorites  Options  Display

Hew (3
Open.. Crl+0
LCloze

Save Ctrl+5

Aol b ke Librariar 55}

Frint... Ctrl+F
Frint Preview
Frinter Settings...

- What is the advantage of providing a "Save" command in addition to
the "Save As ..." command ...

- Aside from the fact that it saves a bit of time?

Can the "Save" command lead to errors that would be less likely if
there were only a "Save As ..." command?



81 Categories of Expert Slips 82

g1 Forgetting of Actions (D)

Examples
1. Turning on the coffee machine without having put in any coffee

2. Logging out without having printed the file that you've been working
on

3. Printing the same file twice because you forgot that you had already
given a print command

Definition

- An intention - or an already performed action - is forgotten

Design remedies

Have Sgive U reminders about planned, necessary, or already
performed actions

Forgetting of Actions (2

& Michten Sie die Anderungen in grading-table-undergraduates, doc speichern?

Percentage Letter Grade Numerical Grade
=90 A 4.0

=86 A- 3.7

=81 B+ 3.3

=77 Microsoft Word
=73

=68

=64

=60 Mein Abbrechen |
=55 .3
=50 1.0
<50 0.0

How can this situation arise?

Does the dialog box effectively prevent errors?




http://lwww.iarchitect.com/mshame.htm. This "Interface Hall of Shame" offers

many more examples of poor interface design.

83 Categories of Expert Slips 84

g3 Forgetting of Actions ©)
Microsoft Word

@ Soll ‘grading-table-undergraduates . doc' wiederhergestallt werden?

1 This does not preclude that some instructors have this table already in use.

- How can this situation arise?

- Does the dialog box effectively prevent errors?

Screen Design: Assorted Examples
What's Wrong Here? () 84
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http://www.iarchitect.com/mshame.htm

http://www.iarchitect.com/mshame.htm. This "Interface Hall of Shame" offers many more examples of poor interface design.


http://www.iarchitect.com/mshame.htm

http://www.gui-bloopers.com/
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What's Wrong Here? @)

Delete All Hecords

Are you sure you want to delete

all records from the databaze?

Yes Mo

What's Wrong Here? )

86

Quick Search!

Consumer Products
Meooess 200D

Ozheans Ca

Baseba 200D
Eaakzha i

£ ase Cambat [ TEF
L aze= Cambat [[: AETE
£ ase Cambat

Canquest

Caud exs Fhane
Comative Wike
Encawa ZDOD

CART Paicman Racing
Encaita ffiicana 200D
EP: Puzze Ca ectian
Exce 2DDD

Pdvanced Seawch

Cameat Fight Simu abay

All Products | Suppart | Search |

outfit your

new pc

Find & Product ahap.micrasaft.carm | Search This Site |

PowerPoint 2000 Start Page

Wou no longer have to travel around the globe to reach your audience, With the Internet and

the Microsoft® PowerPoint® 2000 presentation graphics program, you can develop and
deliver presentations for the Web as well az for more traditional face-to-face meetings, In
PowerPaint 2000, many familiar features have been enhanced to rmake presentation
development and delivery (online ar otherwize) sasier,

Inside the Product

® Enhance PowrsiPaint 2000 Ligts wikh Hew Gaghca Fu ets
® En iven 5 dexs in PawsiPaink 200E wkh jinimated SIFs

® ‘Waiking wih the Tii-Pane Wew in PaweiPaint 2R0E

® PaweiPaink 2000 and the Wak

# Co abauating wih Powe:Point 2000

® PawaiPaint 1000 Eazs=-ai-Us= E

* Fiequent y Osked Cuestans

Product Tips

# Kewbaawd Shaitcuts far Farmatting Test in PaweiPaint 2GR0
® Pazting PawsiPaink 2000 Prasantatans ba an Exchangs Saeven
# Cnange PaweiPaint 2000 Heny Animatians

# Quisky Cyes Thisugh Open PawesiPaint 300D Presentatians
* Eestars a Pitwe’s higing Prapatians in PawesPaint 2000

® Taua= an On in= Taur af PawaiPaint J00D

ricrasoft.carm Harme

R

[P —————

Dhdzr Haw



http://www.iarchitect.com/mshame.htm


http://www.gui�bloopers.com/


87 Screen Design: Assorted Examples 88

87 What's Wrong Here? ()

"‘m Company | PropDucTs B SeErvices | TecHMicaL SupporT | CUSTOMER SERVICE

Y2K : Quicken for Macintosh

Quicken and Quicken Deluxe, versions 1 - 5, for Hacintosh

O ‘What is the Year 2000 status'?
O What are myaptions?
O Gererally, how do | enter dates?

Yhat is the Year 2000 status?
Will not be tested. There are no currently known Year 2000 issues,

Yhat are my options?
To obtain a wersion of Quicken that has been tested and meets |ntuit's Year 2000 Corpliant
Standard, we recommend that you upgrade to a newer version.

Year 2000 Site Options:

FFind Your Product
Guicken for Macintosh
Defimitions
Year 2000 Programn
Small Business 19258-2027. Using the slash (/") a3 the year separator, you may enter gears using

For more information abaut your aptions, which include a free solution, click aptions.

Generally, how do | enter dates?
These products will not be tested. The intended supported date range is derived fram these
wversions® design. The intended supported date range of Quicken wersions 1 - 53

International Products two-digit and four-digit nurnber fields.

Far example:

December 30, 1928 = 12/30/28 or 1273041928
December 30, 2019 = 12/30/190r 1273072019

What's Wrong Here? ©) 68

English Espaioles Portuyueses

Ezta bajo constmccidn. Eatd vindo logo.

Background information
The images on this page take a long time to load
The vast majority of the site's users are English speakers
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89 What's Wrong Here? ©)

http://www.iarchitect.com/mshame.htm

What's Wrong Here? () %

Hdvanced FAX Settings

[Lover@ix o 5]
e CPhoemiox st~ [ Bromse.. |
e ] [ oomen ] [um |

http://www.iarchitect.com/mshame.htm


http://www.iarchitect.com/mshame.htm
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http://www.iarchitect.com/mshame.htm
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o1 What's Wrong Here? ©)

Mow installing files. please wait._.

Wwriting: E:ADRAWLTASAMPLESAS-06-20.¥LM
Percent Copied: 0% . 100z

Prezs [Esc] To Abort

This bar shows the progress for each individual file, each of which
requires only a split second

What's Wrong Here? ©) 02

Subscnber I

Mame:

Account #:

Contact

Telephone:

Address:



http://www.iarchitect.com/mshame.htm
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03 What's Wrong Here? (10)

Two Perspectives on Perception
Gestalt View of Perception

94

Basic idea

"We are not simply passive
receptors, we actively organize
and make sense of the world,
and when we do so we are at the
mercy of the wiring of our eyes
and brains."

(Kosslyn's maxim "The mind is
not a camera", Class 2)

Implications

Consider how users will interpret
stimuli, especially when they are
abstract

Beware of unintended
interpretations!


http://www.iarchitect.com/mshame.htm

http://www.iarchitect.com/mshame.htm
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% Ecological View of Perception

Ecological perspective

Basic idea

The natural(!) environment offers a great amount of information,
which people can process very efficiently

- Cues to the location of objects in space
- Cues offered by natural sounds

Implications

Use the sorts of cues that exist in the real world to convey the
important information!

Depth Cues () %

What cues tell us how far away an object is?

Binocular disparity

The two eyes receive slightly different images

Relative size

Distant objects project a smaller image on the retina

Linear perspective

Straight lines pointing away from you tend to converge on the retina

Texture gradient

As a surface gets farther away, the density of objects on it increases
Think of a field full of flowers



97 Two Perspectives on Perception 98

o7 Depth Cues @

Interposition

Nearer objects block the view of more distant ones

Motion parallax

As you move your head, nearby objects "move" faster in your field of
vision than distant ones

When Is Which Perspective Useful? %8

When is the Gestalt perspective useful?
When stimuli are reduced, abstract, unnatural

(When and why can this be the case in interfaces?)

When is the ecological perspective useful?

When you can use in the interface the same sorts of cues that are
valuable in everyday life



Dantzich, M. (1998). Data Mountain: Using spatial memory for document

Robertson, G., Czerwinski, M., Larson, K., Robbins, D. C., Thiel, D., & van
management. UIST98, 153-162.
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Interactive 3D Environments
% Screen Shots of the Data Mountain

Screen Shots of the Data Mountain 100
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Interactive 3D Environments

101

Screen Shots of the Data Mountain )

101

102

The Task Gallery

he Task Gallery (shown in a video) employs a 3D environment to to

elp users manage multiple tasks and documents

-
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Reading and Homework
103 Reading for Class 4 @)

Chapter 1 - The Human
Overview
1.1 Introduction, p. 12

1.2 Input-Output Channels, p. 13

- This section discusses mostly lower-level issues than those
discussed in Class 2, but it represents a useful complement

[End] p. 26

1.4 Thinking: Reasoning and Problem-Solving, p. 36
- Relevant at many points to the Kegworth discussion

- Discussed at some length in Class 1

[End] p. 48

Reading for Class 4 (2 104

Chapter 3 - The Interaction
Overview
3.1 Introduction, p. 103

3.2 Models of interaction, p. 104

- A useful general framework, discussed at some length during
Class 1

Design Focus: VCR, p. 109

[End] p. 109
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105 Homework for Class 4

1. (1 point) Give an example of (a) automatic and (b) controlled
processing with

2. (1 point) For three of the four categories of expert slips discussed in
Class 3, give a possible example that might occur with your S

3. (1 point) Using the concepts and principles discussed in the slides
for Classes 2 and 3 - and/or the ideas in this week's reading in
Section 1.2 - suggest and justify improvement(s) to some screen in
S(or to some other form of visual presentation in § such as a
control panel).



