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When is comes to computation
we are all disabled |
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Theories
| The Prospects for Psychological Science
- : in Human-Computer Interaction
r \ Gresham’s Law: Hard Science Drives Out Soft.

Empirical | There is Nothing so Useful as a Good Theory.

Studies Good Studies of the Interface Yield Theories, Not Facts.
\ y
Psychological Research Best Affects Design by Providing the Designer Tools for
@ Thought.
( ) The Race is Between the Tortoise of Cumulative Science and the Hare of Intui-
Good tive Design.

Applied
U Problems




Theories |y Comparable

| Theoretical Models
Empirical .
Studies | = Accessibility?

Good .
Applied | = Powerful Modelling
_ Problems |
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Status of the Theory
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problem is to eomz:w 4
numbers. Here, the | 1 10 4 7 14 ...
abut each Othfl, Wd s 2 12 7 3 v p——

Continue sorting blocks ...
W ey 3 45105 12 ...

Fig-g' 6. 'l“dl

Vi RS : )

::‘:l:‘ﬂon ‘i- m’, Figure 7: Sort-blocks. The problem is to sort a pat-

to then compul tern of data blocks. Here, the blocks are arrayed in
columns, and consist of three numbers.

Display-based problems in spreadsheets:
a crifical incident and a design remedly.
Hendry, D.G., 1995.



Problem — Repetition

Tasks Est. Mon Tues Wed Mon [Tues
Task 1 6 6

Task 2 9 3

Task 3 8 8

Remaining 27 23| 17




Problem — Repetition

Mon |Tues |Wed

Task 1 o v
Task 2 3 3

Task 3 8 8

Remaining 27 23| 17| 17

Mon Tues Wed
=|F(ISBLANK(H9),IF(ISBLANK(K9),G9,K9),H9) =|F(ISBLANK(I9),IF(ISBLANK(L9),H9,L9),19) =|F(ISBLANK(J9),IF(ISBLANK(MS9),19,M9),J9)

=IF(ISBLANK(H10),IF(ISBLANK(K10),G10,K10),H10) |=IF(ISBLANK(I10),IF(ISBLANK(L10),H10,L10),110) |=IF(ISBLANK(J10),IF(ISBLANK(M10),110,M10),J10)
=IF(ISBLANK(H11),IF(ISBLANK(K11),G11,K11),H11) |=IF(ISBLANK(I11),IF(ISBLANK(L11),H11,L11),111) |=IF(ISBLANK(J11),IF(ISBLANK(M11),111,M11),J11)

=SUM(L9:L11) =SUM(M9:M11) =SUM(N9:N11)

Fri |Mon [Tues

| =IF(ISBLANK(RC[-5]).IF(ISBLANK(RC[-1]).RC[-6],RC[-1]).RC[-5]) [
ESUM(R[-3]C:R[-1]C) [=SUM(R[-3]C:R[-1]C)

| =SUM(R[-3]C:R[-1]C)




Problem — Description

Tasks Est. Me:q Tues Wed

Task 1 10 6
Task 2 9
Task 3 8

Remaining 27 23 1_7 17

3

« Reference
« Sum

« Carry over
« Group

* Inputs



Solutions

Input day day day _‘ day |day
Est Mon Tues Wed Mon |Tues
task Taskl 10 6 task 6 6 6
task Task 2 9 3 task 9 3 3
task Task 3 task 8 8 8
Remaining 17 17 total 23 17 7

1.Expanding Nodes
2.Atticus Operator



Expanding Nodes

day day day day |day |day
Ce” GrOUpS . input Est Mon Tues Wed ‘ Mon |Tues |Wed
Enable separation of task  Task1 10 6 B 6| 6 6
H task Task 2 3 task 9 3 3
dOTO Ond |Og|C task Task 3 task 8 8 8
Remaining total 23| 17| 17

cell groups formulae
)

| I |

Calc![task][#all] = "=IF(ISBLANK(RC[-4]),IF(ISBLANK(RC[-1]),RC[-5],RC[-1]),RC[-4])"
Calc![total][#all] = "=SUM(R[-3]C:R[-1]C)"
Calc![#columns] = "=Input![#columns ? 'day']”




Atticus Operator

day day day

Inputt Est Mon Tues Wed

task Task 1

task Task 2
task Task 3
Remaining

task]]=>|CIEst:0]|#NonBlank #Last | #sum
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Potential Theoretical Models

¢ Mental models, Cognitive fit

¢ Concept maps

¢ Hierarchical Bayesian Models of
Cognition

¢ ldeal student (from intelligent tutoring
systems)



Theories

» (PLP)Power Law of Practice
* (Z/PD) Zone of Proximal Development
« (ICA) Innate cognitive abllities

« (CAL) Capturing Abstractions in
Language



Status of the Hypotheses

UnderstqndingT

CDN

Attention
Investment

Strategic

hypotheses
ACT (?¢)

Predict | —lp
— Level of Abstraction




Theories

0

Empirical
Studies

0

Good
Applied
Problems

HUMAN COMPUTER INTERACTION, 1985, Volume 1, pp. 209-242
opyright © 1985, Lawrence Erlbaum Associates, Ine

The Prospects for Psychological Science
in Human-Computer Interaction

Good Studies of the Interface Yield Theories, Not Facts.
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Test vectors

V]
V2
v3
v4

V]
V2
v3
v4
v5
vé

Expanding Nodes

=IF(ISBLANK(RC[-4]).IF(ISBLANK(RCI-1]),RC[-5].RC[-1]),RC[-4])

=IF(ISBLANK (C[-4]).IF(ISBLANK (C[-1]),C[-5],C[-1]),C[-4]) &
=Last( NonBlank(C[-5,-1,-4]) ) (QO NI
=C[-5,-1,-4].#NonBlank.#Last %QA\S\\\

<
Atticus Operator

=SUM( R[-3]C:R[-1]C => Last( NonBlank( RC7:RC )) )
=SUM( CR[-3]:CR][-1] => Last( NonBlank( C7R:CR)) )
=SUM( CR[-3:-1] => Last( NonBlank( C[$7:0]R )) )
=SUM( R[-3:-1] => Last( NonBlank( C[$7:0] )) )
=Sum( [task] => Last(NonBlank( C[Est:0] )) )

=[task] => C[Est:0].#NonBlank.#Last | #Sum
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Potential Theoretical Models

¢ Mental models, Cognitive fit

¢ Concept maps

¢ Hierarchical Bayesian Models of
Cognition

¢ ldeal student (from intelligent tutoring
systems)



Hypotheses

Testable Models of Language (PLP)
Abstraction gradient (ZPD)

Natural ordering of language, Spatial
navigability, Numeracy (ICA)

Language evolution = pattern capture (AL)
Orthogonality, Motivation etc. (other)



(X 3

Conmnr

Hypotheses

parable Models

Parameter Estimates and Correlation Coefficient for
the Twenty-One Rules in the Cognitive Model

Section 1
Code Car

Section 4
Code Defun
Declare Function Name

pLO pT pG pS

0.53 1.00 0.00 0.03

0.80 0.99 0.10 0.05
0.86 0.44 0.04 0.07

0.91

0.73
0.54




Hypothesis -
Testable Models of Language (PLP)
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Hypothesis — Natural ordering




Hypothesis — Natural ordering

The mat
by the cat
was sat




Language is the medium
through which thoughts are
communicated.



Our abstractions should be
solid from a distance but
permeable up close



"One language's patterns are
the next ones features”

Richard Helm
Sydney Design Patterns SIG ‘96
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Empiricql =IF(ISBLANK(C[-4]).IF(ISBLANK(C[-1]).C[-5].C[-1]).C[-4])

. # VS
Studies =Last( NonBlank(C[-5,-1,-4]) )
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