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The Use of Analogy in Teaching and Learning Geography
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Abstract : Analogical thinking is a problem-solving strategy to use a familiar problem (or base analog) to solve a novel
problem of the same type (the target problem). The purpose of this study is to provide new insight into geography
teaching and learning by connecting cognitive science research on analogical thinking with issues of geography
education and suggest that teaching with analogies can be a productive instructional strategy for geography. In this
study, using the various examples of analogical thinking used in geography we defined analogical thinking, addressed
the theoretical models on analogical transfer, and discussed conditions that make an effective analogical transfer. The
major research findings include the following: a) the spatial analogy, indicating skills to find places that may be far
apart but have similar locations, and therefore have other similar conditions and/or connections, can provide a useful
way to design contents for place learning; b) representational transfer, specifying a common representation for two
problems, can play a key role in solving geographic problems requiring data visualization and spatialization processes;
and o) either asking learners to compare/analyze similar examples sharing common structure or providing them
examples bridging the gap between concrete, real-life phenomena and the abstract ideas and models can contribute to
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learning in geographic concepts and skills. The spatial analogy requiring both geographic content knowledge and

visual/spatial thinking has the potential to become a content-specific problem-solving strategy. We ended with

recommendations for future research on analogy that is important in geography education.

Key Words : analogy, transfer, analogical transfer, spatial analogy, schema, representational transfer
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Figure 1. Spatial dependency in data sampling.
Elevation at location B can be easily interpolated
from values at location A and C (adapted from Lee
etal,, 2009, 414). to| g HE& oA &7 oEA.
BAMY =gk A CAMY 1EZS F5

JEEH ol F

/\01

— 536 -



ol ke A8ARo] QX

01 o v d
£ 2= ZAE sias] fsf oddel EUE FAF

P

(
-

A, =t ke dA)E Asiia 1

S A SAIAREAG S dADe] Ses vito] &
= A Aol oluf AlEA Sl
BAS #2FA|(target problem)z} &}
EARAS 251 9l BUSE 143 B4
£ vl A|(base problem), &2 HlEGAE(base
analog)ole} 3tek, HFRHEA|f FAEA] hol 2] 4] (3f

[§l

el Mol el f30l Sl RANAL #
7 0](analogical transfer)2fal 5}‘3} -5 AH| 5°ﬂ
A FARZE S8 oA R 7S SEI7Ie &
o= QASH= HY(olst =3 /\}Eﬂ )& 5133 X}
A o)} gitt, off e x|ol/ A S A)/F
qudl LH7]/7id7] AEe deHAE de @
FEo] FAlol AAIE v, S Alle A A

22 3 HAE 2= v
A7) wizolch,

o7t Wsl] flsliAle viEEAleh A
Al Afo]o] frapdo] HA|Eojof Bt dntAow &
Aol fraksietar & wf, AR A Al 7HA
— S AV, T AL, A S - o T
EltGentner, 1983; Halford, 1992; Wharton et al.,
1994). &4 AL = dAfo] 2= 94} d\_Ho]
FrARSE Agolch o5 Eol, ofZefx|oitat £
Aloi o _]__1_7].]/;_1;7_/1\_1_-11’ _:g-_ ]— X]o]—X]—Q:] O]X]?ﬂ /\-]7:1
o] AollE & FARE SAHES TRt Beolth B
AV 8485 7He] BAY] FAM % ofmjgit}, o
e E R RS T
' aE Al iRk s BAvE Al
2 741% WE E s ko] WA e, uA
A SAE AL Bl SALY, 5 BAS
o TO,-/\}@% 9lm ]Z:ﬂ-EKHolyoak et al., 2001), H|1L

RS HE&E A1 3

)

L
I o
=
o
s
jg

LA = A w A
o
rL

2

s ) e Ak 2 gl o
222l ge] 7| % 24 Aole] Aol
au Agol vl )7t x| 2]ste] &
FoaRgo] A elo] (el Hle
of HhlE] )& A olite] aasol

_EFOFIFLIO

=
=
i)
QL
H
L

o f mpl
o,

38

i}

S

£l
x
®
]
X
= ox

AR A} AR ol

ol EAEA} A o] A T
(52 £4) SAPIHTES TAL A SAe] 24
S EtHAndrews, 1987; Gentner and Markman,
1997; Keane and Costello, 2001; Nelson, 1975), &,
3217 L2uket xqﬂ_z\}oq o] olx] EXS 23] 41

o=
/\]—OJ_/] O];(]E == 5A Hﬁﬁ]— Eal O]%}\E 7

Az YH7} 2 :w;za Eqnche gxE A

She R4S 7h] WA W AARY SAHY wolct,
A SAE BB G5 vl FelY 55
LA F3) 4 ol 4 Gk IE Sol, 43t
MO, 314 = 6 102 T 2A] 2 AS A B
2 283 954 BANEL HFH Afolck. A
UES 55 9ol ANE T G v@AE B 5
& thgol AN EE £ g vl sokic,
HlA S

Alo] M= 7Stk BlEA] FEe] fraAle &
4E Fejell sl &1 155 wdsketal askA
u, 500l RIXEE AAlskL 55 SAAI7= A4
gt go1& A YA & 4= JtNelson, 1975). HH 4]
FEH o Al AA B7F 2okl 1Q HIAE, 1l
=+9] SAT(Scholastic Aptitude TesH)@} GRE(Graduate
Record Exam) F)olA dg &&= gk,
Andrews(1977, 1987)= #73H Alo|A &-85)=
Aea Al ARl Aelstdon, olsh ge
BAL zE]Hon WS AHEdt 4 gl SHYSL
Pl attha Zgeteich, e ofefst
2 A B C:D A f5EAl= wgo] gl
sl Aol ne B4 AeIA MAISH: 52
S1A

s A5k d AF ATk

o U S

] : ofjgie) xlobab 1t Ao} : kit
FeyE g FAnd AT 4
28] :

— 537 -



f2Ho] ) 1

309\

1) 75 89| ofaH

F7h sk Bgoll it g At met
24 Zpol7t QAIRE F5oll ofjt wAls Aol A
H @S AA g Holle tiA2 sofRith
(Gentner, 1983; Holyoak et al., 2001; Holyoak and
Thagard, 1995; Sternberg, 1977). A HA= H &3}
(encoding) HAI= AAE FAEAE olssh= T
olty, F WA= FARAE sHdsk=tl Zagt 7|9
ojuf FE, & HIFEAIE HMS= TAlolth Al ¥A
< AN B AIE EAEA O di-s(mapping)A]7]
= DAl o] Ao F EAlol 35 faEe
HAAAI71 2L BREAle] WA= %:Lﬁl‘/} AAE EA4E
Alefl 2 gsHA Het. ZHZoll= vigEAlE E4wA0

HEAZIE Ao BE HTHA $55 THT 4 9
o, 71 SR} EAAS st

A% 9ItkNovick and Holyoak, 1991), w}x|49ke 3
HEAE fdste S ol Az A2 =
(schema)o] WAE AL} 7|22 TAlo] H3lsl= thA|
ofct},

o]
=
wh} A HeA S Heksie Agabel Basih &
3t
/K
"

F3A BANAY S Yt O RES B
onf, o5 4THA FFH0lY 2AOR TR
A, A S 4 ol ofm A o Fast

A mEshoviol wet 24 A 71 - Gentnere] F2
-8 o] E(structure-mapping theory), Holyoak?] =
20| 2(schema theory), Ross®] Ald|o]Z(exemplar
theory) — 2 FEECH 31 78 2235 243
A9 AolE EH3| ‘HAAo](representational
transfer) 2 JL835}7| = ghko},

F2S ol wEd, & A0 FELE WA

B 728 Tk, ol Adels B4S B4 45
L W AISHCK Gentner, 1983; Markman and Gentner,
1993), &, AFSo| 28 udyl ¥ Fo] JAlsith
I L7l o= EAAR A 4T old A4 &
2EE OFFEE T8 & fiEolgE Aotk

S0l Xj2| w4 - st 9let K50 ofsfet 28

(Gentner and Markman, 1997; Markman and
Gentner, 1993). 5 A 7F FAMIS helstr] $1siA

L OM 7Y 045 UL, A4S 1) BAS
Bolg Wask Uk oS Sol, Fu Y xmﬁu
Fenwe g2 84, 27, A, An w4, ¢

S, AY, HBAGS Y QAR Zeth ol Xdiﬂ
T Q2GS 7} B4E A 52~k
G5~} AT o e FHH P& o)A AFach
EY 240 A5 90T HYEAS e
£ =82 %

WEL’GW 1F—4ﬂ7\1 %?—‘EDP.

LA)o] 22 F4h= Holyoakoll Al 55t & o]sf
Al E 285t B #AZAE didst= A
o, ojuff FAZA= vigEAl2ke] F2h-3-0] obd
HIRZAIE Sl B4E =4e 9l 2% thGick
and Holyoak, 1983). Gick and Holyoak+ 159 F
e AYE B9l FUAL Qi 5L FEA 4
Ak 5 BACEAAEA], A2RA)E AL 5 o
27)9] a20] the 2A49] szl Ho|Ex) 2Afa}
Ak, oh2 olse] AdolA ARERE WA A9}
A o]t ¢l Wig-oltt,

WAPRRA): B0k A2 o
H2e Bt ek, FHS PAAS K glo]
AARE ARIo] Fopoll Bk Bl A%
& 22jo] st W Fwo| YA 22
ol FsfEkARE Bl o Y= 7]
Bk, GAlo] Al ofw o &
APV G B B AR 4 A
7

ATEA: AT Bl %ol U FANE
epslet gl ok 2N ol 2

E

Aol 9]

0.

N

KX
=

b M

4
o EHHU
fo
=
i
e
)
E
_‘{:L
fllo
H—I
=)
%
et

— 538 -



ofg el A& B3| FAlo) S FA
st A4S FeAA 5 sl

=

%
>~
<=
o,

AP AR AR o 7
= ofg] WafollAl Al &
2 3%S A o AdhE 9 AR
10% =gt PAHEAE £71 A 4 =
AP o S el ‘ﬂl C’230% qreslen, &
A7F B Slok= 3E Sl
2 70% =R Eoﬂ/k‘?}. 04717\1 30%4 =S
TEAE ol WS A ARgEkA] E
of SAJoll ARgsfof Btk = FAISHE =4
i, o WAMIEAS] s Aol HolAXl H
ot &, F27F AR v Al (Al
7] dizoll A=A sfido] FXE Aol
wAIZE Az B Qleks BV AlSE &
SS9 H|L0] 70%E =olHtH= AL B3
7 AFEA g APEA Rl f5Hol7k o
A& RojgF= F77) EtKGick and Holyoak, 1980,
1983).

TFEH-S o] 20| #AlE 1t FF 2R AP
W, B2 FAMS Tofshs H 38 & W of
et 55 AR 71919 ey 524 deal &
Ale] #HA EA7IA] = 28 a3tk Holyoak
et al., 2001; Holyoak and Thagard, 1989, 1995;
Hummel and Holyoak, 1997), ¢|& 591, /é]—%hél' 7Ht
SollA oA olopr|E AT &
A Bz ofopr] €] 45‘% A=

=, A5 50l 8, A, 7ls 2z
= ATt oopr|ef Algko] TR 54 =
2}

she olop] g dAstE who

e

L oY

=
dﬂl

1

_l

o

T
ol

i2e)

lo

Lo
i3
o

oN
.

sl
2

ol Mo M{d 4 rlo

ot
A

ol
ok

o flo i—j
HI
%
ol
ol

=
je=)
Mo Im e Hm 32

ot mT
o, i
o o

Mo -
)
i

P

_OIL'
ot

_ﬁ
T ]
2
=

i oi‘l fr

@m

(Spellman and H()lyoak 1996).

Ao 2ol falol= HA ARt EAE
7|(reminding)d}il 71 ZA9F S WS R
BAZ ek Rolt), olSo] wete A7l
TEEAL, AT | RO oEE ghe X3
ol A7 Tl WeeAe A 444 o
U =40] ohel A ofgl4n e AZold,
E3H A Aol Fasgh B4 EA9] Ygolt &
Eojo} WAR AESE o] opet A2 ARl
AAE 1 S| EI th(Reeves and Weisberg, 1994;
Schank, 19999 Algjo| 2] uf2 ™ EAEo] F-ARSH
28 2rer) sjelehs wUY B40} Axe)t o
23 A Q14JsRs Zo] AFs] BB, Ea, <)
7k o) 72} 2 24 R rehs ojmlase
2o TAH ARE Asdne Ao FEu
(Keane, 1987; Ross, 1984), AAZ sHIE2| &A|3]

2 oPge B B BAaAs SET 4 9
2 HTh= vt A ZAIE ASshe HaS
A% 4= 9JtiLeFerve and Dixon, 1986 Ross, 1987)
Eﬁ], A, 2Egke AS o= S A,

=1 OH?‘E?—_-} o ool sfaE ZAIEl

o

E o}n flo ot

Z

N r[r
ue o

gl 7]odsk7 ]E Stch(Ross,
EELEE TR
£ et 714 {540 Yole dtFe
S5 EE Aol
Be3 BAISE] Hol Tk
b HofollA] ﬂ%liloi et A&

5}
S0}, Novick and Hmelo(1994)&= A3-& F3) thoF

lo

=
2
2
N
&y
Ku)
rr
N
i

(¢}
2
4

Figure 2. Three spatial diagram representations: network, hierarchy, and matrix from left (adapted from Novick
and Hmelo, 1994, 1299). A 7}#] t}o]of 1§ - AXRE Y EL A, 97, WjE= X tholof 7.

— 539 -



3 tholol 1 (e, W= ¥ Z(network), 917
(hierarchy), TJEZA(matrix) §5)= 283 EA12
AelZ AN F 2i7te] o] At BAIE o1
Sh=g| Ao|E=x] XA HFigure 2). dl& &
YENDS BEF RS 149 B2 97
7709 S g ol ofdYstels FE ojofr| 7t A
AJE et EAEAZE 100] A5z Uutel o]
R SR Sl B B
S AR4lo] olw] it Ql=2

7} oAt} o|50] A% A JJF‘— SbA AIAE Gick and
Holoyoak(1983)9] A<} fARsItE, &, EA419] W=t
o) Ui Ae BANE £AL 2 HolHA ke
A AAE HIFZAIE ol85ts ES

—8 L
u) 42 o]} HHAYSHE vlgo] ot

A-5HE

-Eml

2) ¥43HQl RFHOIE ¢lst =A
S0l 54 TrolA Wi WS oE T
ojsfstAY A&olA FHsHA He £AES sEs
© l AolA71A 7SRk ApEA Hol= A
A gkt) H Ao mubE ol Ozx%o]e
g 2o 2A SRS W ofdl, ARIAINE F
A0 g, mlERQIA] o] At tsl] =2fst3ict.
Gick and Holyoak(1983)9] = f5=4o] 14
oA =48] dekg HolFe A3} FAof ekt
E Qloj= A2l 5oz Tk ook A
= Bl oA A 53 AlEle HEet @
E lo] ek A 570019 ARZ} Ee, 19
Lol FRe ﬁzrxdol(%:’;: FB= A ok
551}01]71] 5—2434 Py 2 A gtk ofd 71
A oIS Walshe /1 2
ﬂ%% %t £Ale] A BAo] 2uA} 2 )
FANT} tt2oh= ot Gentner erf al.,
2003; Novick and Holyoak, 1991), £3|, sHIE2
o] THA SAAS vgro 2 2|43 AL rﬁ%ﬂ]
e Aol glol BN o 2 ofeigg 7t
THHolyoak and Koh, 1987), ZEAHE0] —,v_—Xﬂ—J +x
MO R B4 2Bt 7L Uk o
So|, Bejst Hoke] AN AR

:Lm o qlo

<!
O

r%

MO

1

S0l Xj2| w4 - st 9let K50 ofsfet 28

1

o}Eﬂ B, 2uEe sud 2
o o) el A 359 57, o) 5 el
Be 7% TAES £t v, AT
E12] A3¥H 2] OHLV] 29| W2 5 ZABE Ab
S5 dPE 72 ER3IKChi er al, 198D,
Chi et al.(1981)2] 7tof 7]%3}9], Kozma and

9 Jlm

Russell(2007)2 3815 0] 8351 FARSEHS X
AVelal 0|2 Srzdg RS Bt} o]Se AT A
ol wp=w, 2RAS A9 @] F4 ST
<= FFSAL, FRAAC, ke, #ARE e
ZAH o R AMESE B HESIEL Thokst FEQ)
Fe FA oY ARl A st 28+ 3
ATt

iAo ARrtet Bl ARES s Y
opell thgt [ 2jo] griv 7] o] Hold AlEol
oy}, A7 s okell tiet A4 gl 2t
I 9)S W oollg} o]l Al JA Aot HelE
FHoz AAH R AZE o] glo] o 7]ofHu A

2¢ A e o S8 QFH, £ o]
o] o]l Baah BRI Akl A1) oot 3
49l 4oy A selsiiy] st
(Bransford et al., 1999; Schunk, 2004; Slotta et al.,
1995), webA] T8 AlElol A $-¢18] WhEstA E 7t
59 QR P2E Suloh HHoE AN 4 U
RS WEATL dhela) Sl e 197
?%8 s o 5 JeH e F25 olsfst
7] 9fal 78] o R SO Pasof o}
A Gl glew), B A5 oA f-ofn|ek of
19 Q5@ A RE Solek Zge) o
& sk RS ), ES FAeE AAE
H AAE fASHA QlEEerE fovugt fiEs V)
Fo} 18R ohe AW FHOR olaleln, ol
So71er T A2 = U] dizolch FEsl
1, FUSDE S A ol dof
Fgoluh Al 2ol thet 2 9] olsi7F 87+

el f3E 7lo] 23 9 ot Aol 4
B2 ol83) RARE RAS st B olujsial



O0|5¢ - &8

g, vigo] Bl At A4loju Aol fle A &
FHol= WSty ofgrh olet ZAIE SESH|
Qe ZAIE sk A AZH oz FARRE AR(EF
FHARR)E AAshs Wio] AtEle] g}, o]dgt
HHALS Al A et JAgk X 4olu Aio] gl

= RIS AE FHgo] 7F5E B ol g Gentner

and Medina, 1998), ﬂ’,‘:_‘—/,\—%jolb} WIkA Aol A
AEIE ofBA AASoF SH=A1E olsish= H =5
=Tt

o] AR e B e Bag wAS 4
AER=T) g o) Al FEEH ohrh) Sefgich
(Gick and Holyoak, 1983; Reeves and Weisberg,
1994). & &9, Gick and Holyoak(1983)-2 ®FAFA
HAIE AN A AAR7ARENA shd =2 +
M) FARRE A S AlASHE o= A9 747}
FA A s ol vA= dR % AR A9
A= 7 MY FARE AHRIE 9
Hlgo] 24| o= shiEo] vlsf =4 Uekilth o]
oF F, s B0l AHIE ¢l AR ARIE v
W= Zlo] yth= A4 A= ltkReeves and
Weisberg, 1994), Gentner et al.(2003)-2 73 93} A3
spiEel B4 Aeke Meiaol s Ak
FAE AU F & 15 S v
Wbl S ke 1) SSAL £ BAE
wlel s sloich, Als Are] ta F AjelE v
g sMEo] YA b= M-S0l Blsl EARAE
o] 2 sfdsioit. A AvE S i ded]
AE 71Nt skl HskA] oo e Ao W=
gtt= AL 9u)slE= Aotk (Catrambone and
Holyoak, 1989).

oflolHol) kA, Shke] Afelut A4 Eleiete o
SAE AL AR NS Bstel AlE AT Ao
2 aaichl £419] Aol hssiche AE sich
(Ahn et al., 1992), &, T3] EASE =412 (WA}
) AP Feuc sl 4390 B
A Zopd 7 Holof A5e gHEo] ke Zo
CHNeedham and Begg, 1991),

SASIE £AE BASHaT] SAISIIR oft

o}
ARIE AR A, RO 2AsE = A4

250t SHYE9] A

=2
—
[

i

=

4= QJtGick and Paterson, 1992). o]A
&f5l=d] <ll(example)?} H]d/(non-example)7} FA|
ol T o) % Eaholehs AfYekel ikl
2SI QHSH Folckyi, 20049, o] Axe)

° e ol

=

AR A4 ol Aggirhd Az oAl Hajut

o] F7lshe Fde AR 77kl A|sfof g

© B4 AR Slsihe fARE AR, o

Z, 7FH9} gEo] AHE Fat o] Yals gAls)

A ah Whlo] m
]

A& IR tjgt 21X](cognition about Lognmon)
= oulstul, EAlEAR Aaw 4Ale] FAISA 3t
Aol thh kel 1 Aol 2, el BAlsH2
S ola) AHale] BANE T TR HolH FAl5)

3, Fkt, e

: Shohe AIAIE 4 Qlofof gch. A
A 954 BANES 913 Al §34 2A
o] ojwjst BAZ AN, wigEAS EA42AS
2 T 51 oloF 9K, 5 A2 Ao 4
L s A 2] 4 olel) Herst o)

BASE SIS WA s A
59l% 4 9lt}, o2 Sof, S50] ol BASL
9 el ThE BASS o tharka AZeeA S
a0} AT} mole) i AL §327 Al

H1

go] Bk, £t HjEkEAle} EARA
£7] 9 SEdeR g
=, oln E&H= wAES 4
SN e W SAPo] WS AT
ItHGentner er al., 2007) fi,% } AAT BAE
bl stal el 2

= 5ol oSt English, 1997), A4 5
AE ARteie A HElRIA] 5288 FA7l=t
ELo] FHE Aoz g FH(Bernardo, 2001;
Harpaz-Itay et al., 2000),

o 1
i)
<t
=

(]
(2
ox
o
A
Y, oft

f
=

=

I

2

Mok
(i

4 o 4 o
o M so [
|
4>
|o
HU
oo
>
ok

b
0 m]

:I:?
r mﬁ
ol

— 541 —



i IR AP i S A 4
o 2g
1) KlfSHAS 9Ift 2 S0 88

fRE TiuA) g Aol et HES Al of
sk bl E53 E7F HriGersmehl, 2008), A€
TFoA 93271 E8E TR EEE AE 7S

AAE Bz B4 2] A s A
oltt. g S0, Hrl diFolA Agor A=
9] ARG Aget w) Z2 9] YAl X535
ARA A 7 Akt 715 A4S 2he A1
&5t Haggett, 200D). #Zofl= 7% Hok= <¢ls)
A AT ARt 715 e 2 2 A oE
eSS ol I Aol A AuliE= 2=, EA0]
&, As ARl sro 2 g3 715 wslel| Hin|st

r.?L' 2 o .Il)l‘

]
of gk
7(;]0

lo
2o

o Il

PO

£ 74, Horvath, 2008)% )T}, o]2gt 72| &
F& Gersmehl(2008)2 E¥ 3] g’—{]-;; &-Z(spatial

analogy) 2 FE3IL Qo T4 f5= A2y &
o] Bxof Hao| j2dE gt & A|2E At

2
i
i
2

30
o

® ol T8t A2)4 A
7F2, o stollA AR
b =71 Sl =24
Atke HollA
=23}tk Golledge, 2002; Gregg and Leinhardt,
1994).
AefolA 28
QAEle] & T 5= Gersmehl(2008)°] 3]
2P A0S B R0 ANERA 23 8
QIe}, 1ol W=, g1hA §5 Hel Wol
7'A SARsE X 2jd BEAS
ol Seol}. o2
el xﬁu HH‘JMOH 2!

T
=

A

=

2g 011, ofe] 4
712, the ol

S S
2 ge 4 ol

[oX
el
rr

=2
1
~

e}

18

z H oo

[] mu:

o ox
m°1'

O
2,
ll

|

)
>
ol

[ A=

Qe 783t g

S ANz

3 S0

[e]
&

=135

=
QAR ISRt RS

ﬂll

L A o ofd

=)

4o
H'I
N
=
o
9‘_15
£l

N
=T T
1o
ol ?q'
ofs
] r
B

w rlo
1o it
&5
e
=

to 4o
AN
£ o
—r

ZAlE 5 94 A
St Gersmehl and
Gersmehl, 2006), 3-7FH 39 A= 74 _0,] HE A
AL A SHoA FHHE, A=
i, 87 R Skl v=e j—#xﬂ%“%
S JIARAEE oA AT = 9lom, 1)

9
-
Ir

N
©
1o
of

o

o
off
2
m

f

of 7
r\l

@

I:isto*a-? Rt of F” WA

()

Place @ is on the east coast near the
Tropic of Cancer. This location is likely to
have hurricanes. Does place B, C, or D
have an analogous position (a similar
location near its continent) and therefore
may also have hurricanes?
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