When the goal in the way: The interaction of goal specificity and
task difficulty
Jean E. Pretz & Corinne Zimmerman

Thinking & Reasoning, 2009, 15(4), 405-430

*

L L HIZ

< GOAL SPECIFICITY IN DYNAMIC PROCESS-CONTROL TASKS
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dynamic process-control task (complex dynamic control task)
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input O#fE — output DHILE
R T—NZ2 52721392, Wi —1 %5 %% X0 input & output DA%
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(e.g., Burns & Vollmeyer, 2002; Geddes & Stevenson, 1997; Vollmeyer, Burns, &
Holyoak, 1996)
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TASK DIFFICULTY

dual-process & goal specificity @ xfiis
- explicit 72 5% = non-specific goal
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- implicit 72 5% = specific goal
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B ITE &Y (associatively), EERAIZALEES NS
MEOH L XX R T7a—FORXAEIEM (Berry & Broadbent, 1984, 1988;
DeShon & Alexander, 1996)
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< TRANSFER
» Goal specificity A%
- Non-specific goal — HEBEHFENTR (Vollmeyer et al., 1996).
» Berry & Broadbent (1988)
- implicit 7208 — RN R TR
- LD ARSI B T implicit (SRS SN2 OIF O A IREN

< RATIONALE AND HYPOTHESES
> PREOEEL S O#(E
- EHEL W — SG<NSG
- EHELWHE — SG>NSG
> RO
- NRITF—<UANBLNDIL
goal specificity — non-specific goal (explicit)

dual process — implicit (specific goal)

< THE BALANCE-SCALE TASK PARADIGM (Figure 1)
> A Ea—H AT Y=y EORNERT, HEORELZTFHT L @, 20 HVY)
(e.g., Inhelder & Piaget, 1958; Siegler, 1976)
- HEZ
- KR L Ot
> BEONEE S
- [z EAE
visual rule (low)
additive rule (low or medium)
multiplication rule (low or medium or high)
> T u—F
- BUREHEME
- NSG (non-specific goal) = explicit
TR ZNLTHTEOIZHAIZ RO 85
- SG (specific goal) = implicit
BRAUOIFEZ AT, FHOASED
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Figure 1. Panel A shows a low-difficulty problem (torque difference = 8; tips right). This problem can
be solved using an additive rule (i.e., 4 weights + 1peg < 3 weights + 4pegs) or the multiplicative rule
(4x1 < 3x4). Panel B depicts a medium-difficulty problem (torque difference = 2; tips left) for which
either the additive (4 + 2 > 2 + 3) or multiplicative (4x2 > 2x3) rule can be used. Panel C depicts a
high-difficulty problem (torque difference = 0; balance). The additive rule leads to an incorrect
prediction (2 + 2 < 1 + 4); only the multiplicative rule (2x2 = 1x4) yields the correct answer.
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*x EXPERIMENT 1
<  Method

< Participants
> EERAE T2 4

< Materials and procedure
> KFEDAT L AZHOWTTHIT S
» BEL X b— L& MLT DOENDER
- low

visual rule (.72 H Th125)
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MVZ7 D7 5~15
-  medium
additive (J1%) /L—1
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- high
multiplicative (M &) /L —/1
FV7 D7 0~4
- HRITRICT 4 — Ry
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- low 20 #1T medium 20 i&1T high 20 {7
> HUR
- NSG 4
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> R
- » 5K (high difficulty) IZBWT, RENRT AR TNDED?
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- EBRENCHAIZ > TV ?
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< Results
» FERFE T4 (NSG &)
> IEfES
- 2 (goal specificity) X 5 (block) X 3 (difficulty)?> ANOVA
- ERE
7y (Wilk's A=87, F(4, 67) =2.58, p=.045) !
1 X (Wilk’'s A =.09, F(2,69) =357.14, p < .001)
goal specificity (#(1, 70) = 4.12, p = .046)
~  goal specificity & # L XD HAEH (Wilk's A = .91, F(2,69) =3.31, p=.043)
HEL SN
high — SG=NSG (F(1, 70) = 0.12, p = .73)
medium & low — SG < NSG
(medium F (1, 70) = 11.63, p=.001; low F (1, 70) = 3.90, p = .05)
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high — SG > NSG medium — SG <NSG low — SG =NSG
HHAPEAEOE#ES DO EFICX D
> RIERF DL THEL
- 2 (goal specificity) X 5 (block) X 3 (difficulty)®™> ANOVA (Figure 2)
- EHE
L X (Wilk's A =.06, F(2,62) =498.34, p<.001)
- goal specificity & # L XD AEH (Wilk’'s A = .88, F(2, 62) =4.14, p=.02)
L IN
low — SG=NSG (F(1, 63) = 1.45, p= .24, d= .31)
medium — SG < NSG (#(1, 63) = 4.40, p= .04, d= .54)
high — SG > NSG (F(1, 63) = 4.96, p= .03, d=.52)
- SG&fETiThigh O T v 7 5 DIEFESNT ¥ AL~ULL E
(SG £(32) =6.50, p <.001; NSG #(31) = 1.19, p= .24)
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Figure 2. Accuracy as a function of task difficulty and goal specificity for Experiment 1.
Participants in the non-specific goal (NSG) condition were explicitly given instruction to
seek the rule while making predictions. Participants in the specific goal (SG) condition
were simply instructed to make predictions.

> GIREH]
- RFER (SG) < KFEH (NSG) < R
- 2 (goal specificity) X 5 (block) X 3 (difficulty)?> ANOVA
- EHE
Zny s (Wilks A = .83, F(4, 60) = 3.08, p=.02)
A= R/ TR TR



2010/08/03 #H4: fAEE

HEL X (Wilk's A = .54, F(2, 62) = 28.82, p<.001)
goal specificity (# (1, 63) = 27.20, p <.001)

~  goal specificity & # L XD HAEH (Wilk's A = .83, F(2,62) =6.49, p=.003)
HLINHNDHIZE SG & NSG GFHOENILN D (SG < NSG)
(low F (1, 63) = 22.34, p < .001, d = 1.17; medium F (1, 63) = 25.49, p
<.001, d=1.25; high F(1, 63) = 29.25, p < .001, d= 1.34.)

<> Discussion

>

>

BRLEELWE EZERICRRBE AT O SG RIFEDIZI BT 4+ —v U AR KN
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<~ Participants
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< Results and discussion
» ERFE 64 (SG &M 24, NSG & 444)
» IEfES
- RERFE DL THE
- 2 (goal specificity) X 4 (block) X 3 (difficulty)® ANOVA (Figure 3)
- ERE
HL X (Wilks A =.08, F(2, 68) =390.6, p < .001)
- goal specificity & #EL XOLZAEH (Wilk's A = .76, F (2, 68) = 390.6, p
<.001)
- HLE»
low & medium — SG < NSG
(low F'(1, 69) = 3.91, p=.052, d=.47; medium F (1, 69) = 14.59, p < .001,
d=.91)
high — SG > NSG (#(1, 69) = 16.04, p < .001, d=.95)
- SG &MTiX high EOE#E SN F v o A L-~ULPL B
(SG ¢(35) = 6.65, p<.001; NSG £(34) = .10, p = .92)
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Figure 3. Accuracy as a function of task difficulty and goal specificity for Experiment 2.
Difficulty was manipulated by including proportionally more low- and medium-difficulty
problems.
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SG > NSG (£(69) = 2.58, p=.012)

SG &METIEF ¥ o AL~V E

(SG £(35) =4.19, p < .001; NSG ¢(34) =.05, p = .96)
multi-peg(iERE M) & MEE CITAEER L

> GIREH]
FKFEH (SG) < KFEH (NSG) < R

~- 2 (goal specificity) X 5(4?; block) X 3 (difficulty) ®» ANOVA (Figure 2)

- ERE
Ty s Ty s Nt L mEL D
(Will's A = .87, F(3, 67) = 3.39, p = .023)
LS HLWVIEERLS 2D (Wilk's A = .52, F(2,68) =31.83, p<.001)
goal specificity: SG < NSG (#'(1, 69) = 33.65, p < .001)

> EEDOHMRP RSN
»  EERRVEICEB VT SG > NSG
- BEEOEELASD
» ZEBR3 T
KA R B2 R RIZT 5
- W7 CREE A S T
#t L < high T% SG < NSG & 7257
HAPE AN Z 57259
> R, REREOBNERDIZDIS, BAAZANVEFHRD
- J A3 analytical cognitive style 725 9

*x EXPERIMENT 3
<  Method

<~ Participants
> A 89 4

< Materials and procedure
> RO LIS TR 2 & [AEk
- 60 T X 4T mvs
low 10 74T medium 25 #&17 high 25 1T
» Rational Experiential Inventory (Pacini & Epstein, 1999)
- EBRRAEEA - AEM (rational) /o HrEY (analytic) IR 2R 5
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<> Results and discussion
FRE 184 (NSG S0 )
SR

>

>

IR (SG) = KRFHR (NSG) < FA
NSG &EORFEREILXT T v 7 ORIEL 72572

2 (goal specificity) X 4 (block) X 3 (difficulty)™> ANOVA (Figure 2)
7vvyv7 (Wilk's A =.81, F(3,66) =5.15, p=.003)
L& (Wilk's A = .49, F(2, 67) = 4.85, p < .001)
goal specificity (#(1, 68) =7.11, p=.01)

Try s L SOZEER (Wilk's A =.78, F(6,63) = 3.0, p=.012)
medium & high TlI7 v v 7 N L EL 725
low [FIRBNRIZAS 5

THAH A )L

AT L A5 (rational)
HRE > KRERANNSG) or KFHF(SG) (F(2, 83) =9.53, p<.001)

1EfifE &

FERFCERLAD L RBRE TEN LN (F (1, 52) =15.03, p<.001)
= REREOXTT v 7
AFE A DI T L
2 (goal specificity) X 4 (block) X 3 (difficulty)™> ANOVA (Figure 4)
L& (Wilk's A =.14, F(2, 67) = 210.4, p<.001)
goal specificity (#(1, 68) = 5.01, p =.028)
goal specificity & # L SO HEH (Wilk's A =.87, F(2,67) =5.13, p=.008)
HEL SN
low & high — SG > NSG
(low F'(1, 68) =4.25, p=.043, d=.49; high F (1, 68) =9.24, p=.003, d
=.73)
medium — SG = NSG
EH 50T high BIBEOEM SI1ZF v o A L-~ULPl |k
(SG £(34) = 8.33, p<.001; NSG #(35) = 2.47, p = .018)
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Figure 4. Accuracy as a function of task difficulty and goal specificity for Experiment 3.
Difficulty was manipulated by including proportionally more medium- and high-difficulty
problems.

» KRARFTALB
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SG > NSG (¢£(59) = 3.61, p=.001)
multi-peg & MEEE CIIAEZER L
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> FERFIIHHTH (analytical) Tid7/aw
> REREIZBWTX
- FEER1, 2 X0 bEVERE ST
- fixation (L L72» 72
low & medium & EW
- NSG &FICBIT KRB RAEIC L > THAE R EH L+ X7
1 & 7= 0 OB AE
» RARNTAPMORRLY
- implicit Z2LE DI O BEERO Y XD I N H 5
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<~ When the goal gets in the way
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<> When the goal guides the way
B DOBRMA L AT LD 50 (analytical) ?
cognitive ability <° motivational factor & I EEIZ K- 725 9

>
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<~ Transfer
AAMT A MIEBEWTIE SG > NSG
R I BV T AW

>
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implicit 22 Fi& 2 VNS WETH - 72
A DR & DRI ZER & - T2
— implicit (R S U7 HRR O TBIE O WEFE A 42

<~ Limitations and future directions
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cognitive ability b HEZ L E 2 Hild
7u b AANFEHTHS D
motivational factor DL ZEFT X TH D

< Implications
> HFEMOIIRERIC K LT R S B e A H 0
—  explicit Z2{RFHARFEIZHE S 72\WME D A3
- LD LBAIE-oTIAESTHLD
TR TR L, RBURGET X D i~ <
» ERRED 5 EL VIR HEROD THADLD HE VWD E LIt

* Conclusions
» explicit, NSG 7 7' 10 —F 1% 5 NITpkhizE <
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