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The Effects of Thinking Styles and Spatial Ability to Anchoring Behavior
on the 3-Dimentional Space Search System

Student : Mei-Hsuan Lee Advisor : Dr.Chuen-Tsai Sun

Degree Program of E-Learning

National Chiao Tung University

Abstract

The combination of dull books and fictitious situation can have the result of promoting
learning motivation and improving ability. In the process of their learning situation, teacher
acts as a guide or assistant to let each student expresse ideas and questions about the
learning content, and then summarize the key points. This process is called "anchoring
behavior". The operation software used in this, thesis.is the "Google Earth System", and
adding references with different characteristics on this-system is called the "anchoring
behavior on the three-dimensional space-search'system". In order to discuss the influence of
individual differences in using "anchormgbehavior", this thesis uses the practice of
"correlational studies". First, the students are classified based on their apparent thinking
style by using the "Thinking Style Survey" which breaks down thinking patterns into
legislative, executive and judicial types. Then the thesis uses the spatial relationship and
abstract reasoning examination score of the "Multi-Factors Aptitude Test" to rank their
"spatial ability". In the experimental process, this thesis uses the "Combination Mission of
Article and Map" on the Google earth system first, in order to observe the students and
divide the anchoring patterns into the direct, the indirect, the geography, the historicity and
the challenge reference patterns. Then the thesis carries on by using the "Search Mission".
So that teachers can obsever how students use the anchoring points. The result showed that

thinking style and spatial ability influenced the anchoring behavior on the three-dimensional

il



space system. The students were the legislative type who like to explore and ones who were
good at geography have high spatial ability mostly like to anchor. But the executive type
used to obeying rules especially like using hypothetical references to search. The ones with
high spatial ability like to rotate the Earth to search for the goal. Finally this thesis
discovered the more times that a hypothetical anchor was used, the better the search
achievement would be. The result expresses the importance of anchoring to learning. People
changed their presentation styles to include maps with the text. Learners can understand
more quickly the textual content of an article by using images of maps. In this way, the
learner can understand the meaning and value of information more quickly,and the teacher

can more quickly see results from their teaching.

Keywords: anchoring behavior, thinking styles, spatial ability, three-dimensional space search system,
Google earth system.
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Thurstone(1938) fepes P el BEEE G I AR g B A R
GHE G D - BAOCE o f R REER R HF T K
i)l N 5
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B % enig die

French(1951) N AES ALY BR 2 B R 4 e
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Lohman(1979) ReFIERETY S RFE AN RARE B fenac 4 o
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Linn & Petersen(1985) % i ddd ~ g it fov R Al 238 5 Falangksv o
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S S R cAE b SF N

Pellegrino & HALE B fo2 42185 4 o

Hunt(1991)

13



Schofield & Bz B ARG - B EM Roa 4 o T2 R s A

Kirby(1994) B HRAMZARATRREE LRGSR A fR¥ s AT
A e 4
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A Adpd A B A2 for RP LG AT M o W PR B4
= =48 ¢ (1)7 B & (spatial perception) ~ (2)= I2 ¢ #& (mental rotation) ~ (3) Z B 4RL4 1t o
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2.4 ZEAARANA

FrE (R FREFEAP T

Thurstone TREFE I B H e MENS & O

&Thurstone(1949) % B %1% 1T BHRE TS Mes % a3 P #8au 4
Thurstone & 1.3 8 7 a4 R FEEEREET R R
Thurstone(1949)  2.% i 5 ¥ it 4 FlZ [exBRFE2 10

Thurstone(1950)  S1 fe MFFRPF T B A R BELZ TR R

- BERARB I b B i 4 o

S2 e 59 B - BAGKR R G B E A ARBE o
S3 A RIBREF IS i AR - B
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French(1951) 1.2 & %)% A I Ca 2=k L Sl il KR I
2.7 B FIRBUREAERR IR I X T
(BRI e A Bl i 4 o
3.5 B ik Rz BRZREY B ROBE > ARk
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Guilford & 1.7 BB 4 ZREP A RXE T e F R
Lacey(1947) o 4 0 R B fRALE B A5 o F X e 4
2.7 FFEAR B 2 ~ T o B8 2P 47 37
2GR A P AP e
e 4o
Piaget & LB s FERLE O B e 4
Inhelder(1956) 2AEIEEL T R A B S i 4
Michael et 1.2 B %2 i R AP S ST pho KB R T s
al.(1957) (SR-0) IR R LR ORF o
2 AR (Visualization) <24 (T— B 8 R 47 fe o) -
3.8 F e e io 7 e R (vicariously) #-%F i )7 & v 2
(Kinesthetic imagery) v = (L )z - BHH o
French et 1.% ¥ = (S0) B ZT Y by o k(R E Y
al.(1963) eE 5 gk)
2 4RF (visualization) 3% 1% {1t frec @ 2 oo i 4
Smith(1964) 1.SR-O TP I B i 4
2.Vz 2K~ T forinE B R i 4 (AR FF
R A)
Lohman(1979) 1% B ok~ pe ¥t~ g H R i 4
2.7 B i i A e e i B R e R A o 4 o
3.8 A AR - B #T G B E o 2 MBI 4o
Ekstrom et 1. 25 e ] B F O DIIRFE - BALA DI PN 30 A et
al.(1976) (Figural Fluency) F o R 2 {5 A §IR N ] Ay o
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24K e (Visual

Memory)

FRRA T SRRk i

3.% = ek & (Speed

R A1 —F—] k* e enief F w (field)

of Closure) - B H - = 35(gestalt)
McGee(1979) 1.7 B %1% (S) FHALE T N p R R 2 > 2 3 XS
e R i i 4
2ARAE T Fl & Ro Tl TR R T~ i N g R R & IR et
(Visualization) Fre2oqe oo
Pribyl & Bordner 1.7 FFAR5E T8 (T ES fE BB f P s RF S s
(1985) (Spatial Visualization) {2 sc # -

2.7 B3 i

(Spatial Orientation)

B AE ST 2 e 2 B R AT e 4o

B b $5(2004)

1.7 B 2 imd

(Spatial orientation)

fo S8 o end BB BT g B o

B4 5 i U AR G 112D & 3D

2.7 BB a4

(Spatial relation)

A B RET BT B e 3 A B A
ko X RGP UBE > BERS @ e L

N 3= AR

3.7 R AL 4

(Spatial perception)

I FEFF - AP IR £ (M BATA) 2 eha o ¥

R R 5 g R A 577 S R it 4 o

4.7 AR a4

(Spatial visualization)

WA IR s B MR R e R

e AP T R RO a4 o

5.7 e i 4

(Spatial organization)

RAERED REF RIS 2 2B R

GomHEHERY - 3 52 Pl 2 a4 o
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Geddes & Fortunado(1993):%. 5 S el ¥ 44§ it 4 2 B e > * N R #f {rd 7
ol Fren- S W TR A2 Bl eRREkg > BV REG & T

FRAA - BETERS AR SRR B Dl AB PR Y ERY 8

=i

PG AR Y T BRI YA B AL T AR RIT S R % B
& fesit ok # (Yakimanskaya, 1991) - e B &8 &1 (532 % <0 f # 5 Bishop(1989)
EET AL PR G {E 2 L A2 - Bl P o 2 REF KT 4
(National Council of Teachers of Matehematics, NCTM, 2000)~ 3 :# & ¥ "Fﬁ‘ TR A R
i d BFRNER > FL 2N OP R R AN FEBEY LA L N HER MR
Aeehig 4 o TR S UM AP P TR Z R A AR RIS A ble B
B 1% (2004) s B iy 4 A plg f AR HOERIEE G 2 BB o MR RIR S 2 0 AL
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[ o ha <8 ()23 B 3eRI22 Q)8 PB4 > yoB2-3 7 277
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B i d B A BUATI99M%F ( F TR e pl%) B T2 M

G, 8 TH AT B KR AR R E A AT FRE LAY BNt o AT

bA A BTGRP BTG 0 R eIm 2 B R R BIE4eT £2-5:

Bl2-2 ZRzRF<Z5@ TER 6 (31 p Kosslyn > 1985)
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(Spatial visualization)
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ESE
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H 8 $i [ MR ROE CREBEY PR ARs BEX
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Rl k(IR # 619935 Brown, etal.,1989; Lave & Wenger, 1991 McLellan,
1996)° & 7 8 ¥ ¥ 8155 F A O KF ¥ ML TR B S 1

BRARE R 2R REFER > RFY FHEMaT R4 o T Y ﬁ_ﬁf’f#— B m B

%
%

YHREEWHY  BF LGN ENR S ERGHF R ANAL LRy - &

i)

\ﬂ"

Firsd REFBRERIBROD=Z AT TR A GEFBnEs® i 84 4 kid i d g

Aras o B o s Hoa o Dt 2 £ 2 5 F & i (Brown, et al., 1989) -

A EREY ORE R A &G S A (D45  (Anchoring) 8 8 ¥ ¢ TE B
RO EFEY > BEE 2 2F8 Y @45 (Anchored) F 45 AL st 2 > f24 07 4 -
(2):n 8 H41(Cognitive apprenticeship) : ?{% H R SR E R MR 0 X7 R
2ot KRBTSR AR S PR AR E RS I Y F 2L o # F Y wik(immersed)
AR EADEEZ Y GEER 8 8521999 HY B2 XA P HE EREE B H
(Vanderbilt University) ez 504 H34(Cognition.and: Technology Group at Vanderbilt, CTGV)
TR Y | GuRdh s Ad BETRAEE FumaEr > B TENA RS
(anchored instruction) » 3K 3+ A MR R ft 0 W TP AT EY iz charikiE
R FELEY e EF LR VRS R AL a Y > # B NG ¥ i eiiih
RREEePR et on ViEd IR AN E 2 - BERERE AxE P H R TR
PE o Ed BV AR TN F 0 o - RN AL SRR R B
B- BESY SIEFFIEFER Y AT EF LN SN BN B RE
VH g v PRt 2R RS (KRATR > 2 87)¢

BB AL PR AR NI REY > AF TN TRF- BER L
WS andedd fRAR Ao B fRilan 2 R g AN ey B 4 2 SRR
BEYER s KEY  FYfrREEFRR eI - BHEEY > A EBFHR
A B R AT LA RN FRIEEY FR TR AFEY FAF
)~ 5~ RIL o 0 fR B AL (Bransford, 1987) o T 458k dp A RgcH o g @2
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KYeH enp et oo R B Y £ Y A B Y RGhl R ) R AF L5 TH

Barlh o BREY Fa- LEYF B 75 Ak E o 5d Tipfeer gy
AF Y FRES Y P G LT RER ) F Bk AA -

AFTAE THSREE ) TR R R A [HEB] 8 Y frkE B R
T FIE L sl CEFABOEEY AHFY HFAEL S TR €7
RS o b Bl Wy R kg d P R A EE 2 T RAEY

PR REERIFRF DR > RE A FRR T GERRA A KTE A
FER PR E A FABUABRE L TRE A R NFEFLFY PRERE

B0 A5 G pE w4
= ! 19 4k
232 = g_#«l%]m,sgé\»

PRy B RY 2 G2 485 2(Golledge and Stimson, 1987) @ (1) 4t 4 4rak
(declarative knowledge) i* % en-f 3= 12 7 fF ¢ enix o aoak - B A ¥R B b AL Au
KA P A% - BEF DR S > FP 2 7L # o (landmark knowledge) ;5 (2)
A2 F 2 a3t (procedural knowledge) #_4 #f5d B #45 FRITTEF O 0 X fE R
Foiit(route knowledge) ; (3).% #1438 (configurational knowledge) | _# i 1 3+ ] 5 He0
FTAEA] D PR A R R BTSSR H - B UM BRI R AR F RO

W § R akE o dof IR A SuE AP T R ¢ b TIRE ReP
EE RS TR gt o By TR e N R T h

FRSRERY TR R RO s T2 RS Y S
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FHc T HFHEZ R Scheffe
F &
(N) M) (SD) (SE) o
7 /(1) 20 57.17 10.601 2.371
F R A ) 26 56.60 8.084 1.585
374 PR EEF
aa &2 FO3) 20 58.80 7.303 1.633
BAe 66 57.44 8.628 1.062

#p<.05  **p<.01
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FHc T HFHEIZ R Scheffe
F &
(N) M) (SD) (SE) 23
4 % (1) 22 58.62 9.324 1.988
#x ¢ % (2) 25 5645 7.370 1.474
363 PHrEHEF
A B %(3) 19 57:37 9.588 2.200
BAe 66 57.44 8.628 1.062

#p<.05  **p<.01

d PR A S EEP 0 Levene ¥ B TR T AERF A2 R 2 EH
Ao b R AABATHE )L G A0 BRI FR IR OSSR T AERY
KBECFRIPZEY G D ALFTL 2 L2 L R FRA AT LHOFE
FReiE o TR gr] B4 2Rt anm jéb’ﬁrnﬂao

444 Th77 5 S Y AyEEGT L HIEF T E A 5N

3]

AT EE S R

>
iR
Ay P R G ERT S ALE g BT RS WF TR0l L o STIURR T e e BT S



BRGNS HIOF S B L P TR A T SR BT
g m B0k Pt > AR HRF S AR % T LBl (T ERF Bk
TSRO TR Bl T U R T B R

B~ R &K 4B AR Y AyEhendep (RE R R & AR Rk
B~ EREF ARG R RS RSB E S A B R R RS RDB R AR
MR RS R B BRI RG RFERE HRh B ) o * gy Ekeh
B (1SAEY 4 @ % rBhondilic) &9 5o oo ® mip @ A (1~15 R4 fs chi ) it

7 Pearson Ap B {4+ 4 47 » H B % 40T | & 4-24 7RI o

Kk 424 B a0 AP RET) P R A Eh T PR AL s B AR R
CEAPRE 0 Al T AR R Y L T TR AR R F A APM 2t H g
B Rl @ » T4 (T2 @ % ki A P ARR 3

IS
B4 ATEERTVN- BALEE B A P R T oE S L

B

M4 AT AT LY T T o] P EE A S EARR M HFH F A

BERFERERLIFEFLAAM TALFE N

%

=

BLERY o B 4T LA

Peoliel 3 HOF EBEARFLD 4w 2 Bl RE RS @ ¢} RS aES

T AR TROF EARPE o R OY SR eD B RO B DA A IO F EarT 4§ R A
FRAPM o Feit P BT L HIOF A0k PR DR REF EHELE Y 4y
BRI MF AN YA AR R LTI RGBS Bl § o TR HOE A i g

BoeRnHA A ERS T HEY 2 T

71



24-24 HAF L S AT L BHOF T E A Ap L (N=66)

Pearson P OFRE I Y PR B HH
B OFE M OB PR
Ap B A R M MR MR 4R EgE
el AR S A o S
RS L S S LS
B -
2l
P -013 -
2l
1@ -328 -.179 -
¥ %%

B -393 .003 .089 -

b 4L **

pegels - 111 .184 050  .116 -

ol

EH 044 -204 -129 =.060 -.167 -

P RAE

FH 141 -341 -039 -207.-1637.532 -

L g o .

P 212 -256 -190 -.102 -179 559 557 -
Vg % frk REE

Bt -023 -206 -.121  .059 -217 598 .641 .682 -

f;ﬁ%ﬁg koksk koksk kg

PR 040 -107 -194  -226 -324 241 449 595 570 -

kek skoksk kksk kksk
ol

®* 4 101 -279* -169 -.104 -265% 732 .798 .849 .881 .720 -

skoksk skoksk kksk kksk koksk

2h=% dc
F¥Fxi= -405 -030 .210 .055 -035 217 293 .11l .325 262 305 -
E@%UQ kk ES k% ES3 %

*p<.05 **Fp<.01 ***p<.001
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