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UNDERSTANDING MECHINES FROM COMPUTER ANIMATIONS
AND OTHER MEDIA

(Chi, de Leeuw, Chiu, & LaVancher, 1994; Hegarty & Just, 1993; Narayanan & Hegarty,
1998)

Mayer
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Tversky et al.(2002)

(e.g., Park & Gittlman, 1992; Rieber, 1990, 1991)

(Hegarty, 1992; Narayanan, Suwa, & Motoda, 1994, 1995; Schwarz & Black, 1996)

flushing cistern

Flashing cistern

Flashing cistern (Hegarty et al., 1999; Narayanan & Hegarty, 2002)



EXPERIMENT 1

(a)
(b) flushing cistern

flushing cistern

flushing cistern

(Faraday & Sutcliffe, 1996, 1997; Mayer & Moreno, 1998 )

(Hegarty,1992)

Methods

Participants

Paper Folding test(Ekstrom, French, Harman, & Derman, 1976)

11.93 SD 3.65

high-spatial

low-spatial



high-spatial low-spatial

13 12
12 13
13 12
12 13
1.32 SD=1.81
2.87 SD=2.59
Materials
Static diagram.
flushing cistern
X
Animation.
Macromedia Director
Power Macintosh 8500/1080 1024x 768
78

19

Phase diagrams and prediction questions.



7est questions.

Spatial abilities test
Paper Folding test(Ekstrom et al., 1976)

Background questionnaire

Procedure

Control condition.



Prediction condition.

Animation condition.

Combination condition.

Prediction condition + Animation condition

Scoring

Flushing cistern

.93

.94
.78



Results
Performarnce in the Prediction Phase of the Experiment

7.88 SD=2.45
0.31
3.00(SD=1.00)

Effects of Instructional Treatments on Learning Outcomes

Written descriptions of the causal chain.

(F(1,92)=41.18, MSE=9.78, p < .001)

(F(1,92)=10.97, p = .001)

(F<1)

High-spatial
(F(1.92)=8.66, p < .01)

472 SD 2.79
(M=1.50, SD=2.36, t[37]=4.35, p
<.001)



Troubleshooting.
(F(1,92)=6.05, p < .01)
(F(1,92)=28.43, p < .05)
High-spatial>Low-Spatial (F(1,92)=9.19 , p < .001)

Functional understanding.

3.12(SD=1.26)

Discussion

EXPERIMENT?2

animated media  static media

Method
Participants
100
high-spatial low-spatial
static media 13 12
animated media 12 13
+static 12 13
+animated 12 13




Materials

Static Diagram. 1
Animated instruction.
Static instruction.
Procedure

45

Static media condition.

Animated media condition.

+

static media condition

Prediction plus static media.

Prediction plus animated media.

Results

Performarnice in the Prediction Phase of the Experiment

8.1 SD=2.28
2.76 SD=1.02
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Effects of Instructional Treatments on Learning Outcomes

Written descriptions of the causal chain.

animated media static media (F(1,92)=3.35, p =.07))
(F(1,92)=10.70, p < .01)
high-spatial low-spatial (F(1,92)=5.03, p < .05)

Troubleshooting.
static vs. animate... (F(1,92)=3.23 p < .08)

Functional understanding.

Discussion

(Hegarty et al., 1999; Narayanan & Hegarty, 2002; Tversky et
al., 2002)
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EXPERIMENT3

Method
Participants
high-spatial low-spatial

diagram-only 8 10
phase-diagram 10 10
animation 10 10

Materials

Procedure

Control condition

Animation condition

Phase-diagrams condition

Results
Causal Descriptions
7.33 SD=2.95
(p < .004)
(p<.01)
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Troubleshooting Performance
4.15

Discussion

DETAILED ANALYSIS OF STUDENTS' MENTAL MODELS

static diagram only
kinematic diagrams
diagram plus verbal static animated

prediction plus diagram plus verbal

prediction + static prediction + animation
static diagram only 7.09(SD=2.84, N=43)
kinematic diagrams 9.51(SD=2.62, N=65)
diagram plus verbal 13.27(SD=3.27, N=76)
prediction plus diagram plus verbal 14.21(SD=3.27, N=75)

(F(1,244)=73.26, MSE 10.70, p < .001)
(p<.01)
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static diagram only

kinematic diagram

diagram plus verbal

GENERAL DISCUSSION

- YES

- YES

Why Are Animations No Better Than Static Diagrams?

Scaife and Rogers(1996) "resemblance fallacy”

self-pace
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Individual Differences
High-spatial

Mental animation

Conclusion

Low-spatial

“

external animation”
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APPENDIX
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