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1. Introduction

P drawing
communication as system of representation
mode of interaction
2
>
>
e.g. “ Yes” “ Uh-huh”
> Neilson & Lee, 1994
> Engle, 1996
> Lyon, 1995
> Bly, 1988
&
>
> 13 1
(Haley et al, 2001)
>
1.1.Structure of the paper
> (Haley et al, 2001)
>
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2. The music drawing task
¢
> Pictionary party task

virtual white board

»  (Figurel, 2 )

Fiaumre 1. Sequence of Abstract drawmngs by a pair (matching task).
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Figuke 2. Ssquence of Fipnrative drowings by a par {matehing task).

2.1. Music Drawing types

&
> Abstract
> Figurative
> Composite
¢ Fig.1
>
e.g. etc
L Fig.2
>
E.g. Jazz:
4
>
[
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Fig.1, 2
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- Tablel

TABLE |
Distribution of drawing types
Drawing type

Task Version Abstract (%) Figurative (%) Compaosite (7a) MNone (%)
Interactive k) 21 16 4
Mon-intermctive 27 frd b 1

2.2. Effects of interaction

&
> semantic models
communicative coordination
Healy, 2001
&
> compositionality generalization
> 2 communicative coordination
>

2.3. Drawing effects and collaborative effort
&
>
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o Clark &

(Fig3 )

/)
N

Early Trial

Frouke 3. Transformation of a keyboard into o graph.



3.

Experiment: “Matching” and “Discrimination” tasks

& 2
>
>
2
&
>
3.1. Materials
=
>
>
» LCD Fig.4
>
Task Bif T 2o
T
Fulelle ——
- Drawing
ATz

Ficure 4. Experimental whiteboard ( Discimination ask).
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3.2. Subjects
24 19
3.3. Procedure
&
> 12
>
>
>
3.4. Design
&
>
X
>
> 1 68
4. Results
¢ 68
> 2 x 4
> n.s.
(F (L47) =12.07, p = 0.00)
(F(3,47) = 4.48, p = 0.01)
62 49
- Table2
t - (t(47)=2.48,p=0.0)
TasLE 2
Percent corvect identification with experience (matching and discrinsnation conditions
conbined)
Block of trials
Ist 2nd ard 4ih
45% 4% S40, £,
&
> 2 x 4

n.s.
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(F(L47) = 23.89, p = 0.00)
(F(3,47) = 4.07, p = 0.02)
81,067 101,238ms
Table3
t - (t(47) =2.38 p=0.01)
TaBLE 3
Changes i response times with experience (mis)
Block of trials
Ist 2nd Jrd ath
99425 1537 85142 B4 707

4.1. Drawing Types
&
>

4 Fig.5 & 6

e 1

™ ", |
e | E

FiGuge 5. Figurative drawings from a trial of the Discrimination task.

Fiouge 6. Ahstract drawings from trial of the Discrimination task.
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&
> Abstract Figurative Composite
> 0.9, - none 4
&
> x
> n.s.
(F(L47) = 6,53, p=0.02)
(F(347) = 2.84, p = 0.06)
- Fig.7
t - (t(47) =271 p=0.01)
300
_.-r/’_‘o
§ 250 /7—__4,’-'
g 200 —o— Abstract
5 e —— Fjgurativ.e ||
‘o —A— Composite
g 100 D
: e
g 50 )
o
0 T T T
B1 B2 B3 B4
Level of Experience (Blocks 1-4)
FiGure 7. Frequency of use of drawing types with experience.
- Fig.8
0.7 mMatching Task
N (Interactive)
0.6 —|mDiscrimination Task
(Interactive)
0.5 — :
- ONon-Interactive
’(E) 0.4 —
é 0.3
o
0.2 e —
0
Abstract Figurative Composite
Drawing Type
FiGuRt: 8. Proportions of drawing types used in the Matching, Discrimination and Non-interactive tasks
4.2. Effectiveness and efficiency of drawing
& 2
1. /
/ /
. (7)) =1.27, p = 0.26)
2.
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- (2*(D=127,p=025)
(drawing effort)
> effort
Clark & Wilkes-Gibbs, 1986
> 2
> X
Table 4
(F(2,83) =10.22, p = 0.00)
(F(1,83) = 7.93, p = 0.01)
(F(2,83) = 0.15, p = 0.86)

(Bonferroni, p = 0.83)

(Bonferroni, p = 0.00)

(Bonferroni, p=0.32)

TABLE 4
Mean manber of lines uved
Task experignce Drawing tvps
Abstract Figurative Composite
Lo 213 256 333
High 14.7 7.0 19.06
> X
Table5

(F(2,83) = 7.82, p = 0.00)
(F(1,83) = 3.88, p=0.05)

(F(2,83) =0.77, p = 0.46)
(Bonferroni, p = 0.32)

(Bonferroni, p = 0.02)
(Bonferroni, p = 0.00)

10
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TagLE 5
Mearn amiouni of drawing { pixels)
Task experisnoe Drawing tyvpe
Abstract Figurative Compos e
Low 2T IHHS 3750
High 2079 1834 2806
4.3. Direct Graphical interaction
&
> Figl,2,5,6
> 25x 25
>
X
(F(1,529) = 5.34, p = 0.02)
(F(1,529) = 0.71, p = 0.40)
(F(1,529) =1.06, p = 0.30)
Discussion
¢ level of
interaction effectiveness for the task efficiency of
production

» efficiency of production

» effectiveness for the task

section2.2

4.1 63

11
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» level of interaction

6. Conclusion
&

L Findings

e.g.

12



