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Priming, analogy, and awareness in complex reasoning
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(e.g., Gentner, 1989; Holland, Holyoak, Nisbett, & Thagard, 1986; Newell & Simon, 1972)
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(e.g., spreading activation; Anderson, 1982, 1993; Holyoak & Thagard, 1989)
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— 000obO0oooooboobocobO wbobooooooboo
x* source 00000000000 0OODO (target) DOOOOOOO

e 0002000000 (Gentner & Forbus, 1991; Ross, 1989a)

— access phase

«+ source 000 /0000000000O JaccessO OO

* DDDDDDDDDDDD/DDDDDD source U O OOOOOOAd
(e.g., Gentner & Forbus, 1991; Gick & Holyoak, 1980; Holyoak & Koh, 1987;
Ross, 1984, 1989a)

— use phase
« J000000/000000000000
- 00000000000 (Holyoak, 1985; Holyoak & Thagard, 1989)
- 000000000 Gentner (1983, 1989)

e (000 computational model 0O 0000
(e.g., Gentner, 1989; Gentner & Forbus, 1991; Halford, 1992; Holyoak & Thagard, 1989)
— 0Ddoo20000000
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— source target OO DO UODODOOD0OOOD0OO0DOO0DOOO0OODO

— source target U OO OOOO 100000

(e.g., Catrambone & Holyoak, 1989; Gentner, 1989; Holyoak & Koh, 1987; Ross,
1989a; Wharton et al., 1994)
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* explicit
-00000'00000000000000000O0
* implicit
- 00000000000 0DODO000DODO00DO0DODDODOooOoDoOOO
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— source 00000000000 DODODOO0ODOOOOOODODOOODO

*+ J00D000000000 explicit0 source00000000000000O00O0OO
000 mplicit 00000000000 O000O0O00OO00OD
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(e.g., Graf, Shimamura, & Squire, 1985; Neely, 1979; Tulving & Schacter, 1990)
— item 000 (threshold) 0O OO
(Anderson, 1983, 1993; Neely, 1977; Roediger & McDermott, 1993)
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* political reasoning (Young, Thomsen, Borgida, Sullivan, & Aldrich, 1991)
«* 000000000 (White, 1988)
x 0 2

00000 subjects
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(Becker, Moscovitch, & Behrmann, 1994; Rappold & Hashtroudi, 1991; Srull & Wyer,
1979)
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— Day 1
x 0000000
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— Day 2
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METHOD

Subjects

e 000 80O
e JO0ODOOOOODOOOODOO

e NOUOUOOOODLOOODLOODLODLODOO

Apparatus

e J0UOUODO (Macintosh IT) O O
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Procedure
Day 1: The virus task
e 200 phase 0 00O

— introductory phase

+ Jogbogooabooaoad
-000000O000oooOoOoo/oooo
-gbooboobooo

— discovery phase

+ 000000000000 0000O00000
+ G, K, QUODOOO0O00000000000ooooooooooooooo
+ 0000000000000 000D0

e JOODODOOO40000D

1. correlated

- 00 QOO0OO00oOoOoOO0oOoooObooooDon
(00 QUOOoDOoUoDOooOoooO)

2. positive requlation

- 00 QOOoO00ooooooooooon
3. negative regulation

- 00 QOO0O00oooOoOooDooOoOooDoo
4. story

- 00 QOO0OO00OoooO0OooooOoobooooo
— OJ00oo0ooooOoobooooboobooooboooon
+» JO0000000b00o00ob0oocoboobooooboooooboan

e 0O 00O verbal protocol 0 OO

Day 2: The genetics task
e J0IOOUIODOOIDOOODOODumbar,19930000
e 200 phase 000

— introduction phase
« 0O00000O00oooo
— discovery phase

+ 00000004
-E.coli®?000000000000DO0DOOO

ScoliDOdOO
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-E.coi0D000O0DOOOOODOODOOOO
-E cdil 0000000000000 O0O00O0000000000OO
+ J0000000000O00000000
-pO000000OO00O0DOODOO0ODOOOOO0DOOOO0ODOD
-0DO0000o0obobn
-LpO0000O0OROIOOOOOOOOOOOOOOOOO
«*» JO0000000000
-LpbOO00DO0OO0OBOOOOODOODOOOOODOOOODODOOO
«» JO00000000ooooboo
-00000LP,O000 1000000 (mutation)
-200000000000000D00000A0

s

Figure 2. The computer interface used in the genetics task. (a) E. coli with controller
and producer genes. (b) E. coli breaking down lactose with beta-gal.
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e JII0ODOUIDODOODUIODDOOO (ABC example)

e 10O 00O wverbal protocol 0 OO

Postgenetics task questionnaire

e JIDOUODOODOODODDODDLOODLOODOODLOODOODOD

RESULTS AND DISCUSSIONS
Virus Task Results
000
e correlated, 20(100%): positive, 18(90%): negative, 19(95%) 0 0 O

e JOODODOD geneticstask 00O OOODOO
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e positive, negative 0 0 O verbal protocol O O O

— 000obO0oooooOobooooboboooooboobooboOobooon

* negative: 90% (immediately, 80% + before crucial 10%)
* positive: 85% (immediately, 70% + before crucial 15%)

- 00000 virustask 00O O0OO00D0O0OO0O0O0O0O0DOOOODOOOOOO

Genetics Task Results
1. Overall performance on the genetics task.
e JO0UOOP =mnorule,I =0 =inhibitor 000 00000000000 (Figure 3)

— negative, story > correlated, positive, x?(1) = 3.6, p < .05

— Dumbar (1993) 00 OO O O Onegative, story 000000000000 0O0OOOO
oo

0.5 5

Proportion of Solvers

Correlated Positive Negative Story
Condition

Figure 3. The proportion of solvers in each condition, with the
expected baseline solution rate from Dunbar (1993).

e OGenetics task 000 000000000000 O000OOO (Figure 4)
— Dooooop, LOoO0O0O0DOOOOO

- 000000000, F(3,73) =33, p < .03

* Post hoc analyses 0 0 negative, story D0 00000000 O0OOO0OOOOOO
Scheffe F'(3,73) = 8.4, p < .05

+» 0000000000000000, F(3,73)<1,p>.7

2. Evidence of procedural transfer.

evirustask D00 DO0O000D00O000DO0OO0O0ODOOOOODOOO0OO0ODOOOO0ODOO
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B Inhibition

Activation

Mean Number of Hypotheses

Corrclated  Positive Negative Story
Condition

Figure 4. Mean number of inhibition and activation hypothe-
ses in each condition.

e genetics task 00 0000000000000 O0OOODOODOOOY

- 0000000000000 00OUOU00ODO0O0ODoOUOo0OO, F(3,37)=13,p> .25
— genetics task 00 000000000000, F(3,37)=1.8,p> .15
— 0J000000000O0O0o0oU0ooO0oooooooooO, F(3,37) <1

e 0D 0ODOODODLOODLODLOODLODLOODOUDLODODLDODDODLOODDODOO

3. References to the virus problem in the verbal protocols.
e verbal protocol 00 DO O0DOODO0OO 3000000000

1. O (ABC example) 0 OO
2. virus task 00 0O
3. 0000000

e JIOIODOODOO (Table2)
— negative, story 00 virustask 000000000000

—- 00000000 mapping 0000000

Table 2
References to Other Sources of Knowledge in the Verbal
Protocols of Subjects in the Genetics Task for Each Condition

Mentioned
Object Correlated Positive Negative Story
ABC 0 2 4 3
Virus 0 2 0 0
Other 2 1 2 1

4000000000000000000/00000000000000000000000
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4. Postgenetics task questions.
e A. “During the experiment did you at any time think of yesterday’s experiment?”

— correlated:35%, positive:41%, negative:57%, story:20% 00 000 OO
- 00000,%x*3)=5.1,p> .15
e B. “Do you see any similarities between yesterday’s and today’s experiments and what are
they?”
— megative 0000000 5
- 0000000000000 (Table 3)
* methods
x goals for experiments
* mechanism

* elements
noned 0O O0OOO

*

Table 3
Numbers of Kinds of Responses in Each Condition
to the Question, “Do You See Any Similarities
Between Yesterday’s and Today’s Experiments?”

Correlated Positive Story
Methods 8 8 3
Goal 7 1 1
Mechanism 0 0 2
Elements 4 4 9
None 3 5 8

e C. “Do you think that yesterday’s experiment helped you in any way?”

- 00037% 0000000000
» 00000, x23)=31,p>.3

5. Point at which subjects propose inhibition.

e verbal protocol 00D 00 DOOD0OODOOODOOODOOODOOODOODODOODOOODOO
(Table 4)

— immediate : 000000000000 OCOOO0DOOOOODODO

— later(noimmediate) : immediate O O

Table 4
When Subjects First Mention Inhibition in Each Condition
Timepoint Correlated Positive Negative Story
Immediate 6 7 10 12
Nonimmediate 14 11 9 8

e negative, story 00 000000000000O6C, x2(1)=3.8,p<.05

Smoood
Sinhibitory = {negative, story}, other = {correlated, positive} 10000000000
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GENERAL DISCUSSION
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- 0000000000000 000000000000000000000”
+ 000000000 mapping DO0O0O0OO0O0O0O0O0OO0O0CODOOOO
«» JO00000000000O0bo0oo0ogooon
+ J00000000000000000O0

verbal protocol 0 0 OO

— 00d0o0Ooo00ooooO0UooooOoUooDoOooooooooon
— O O0O0ODOwverbal protocol OO0 Oon-line 0000000OOOOOO

— 000000000000 0Do0O0O0000o0Dooo0o0oooooOOgooDOvverbal
protocol DO O ODOOODOO
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00000 verbal protocol 100000000



