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ABSTRACT: In this study, we investigated the effects of analogy-generating in small group in elementary science-gifted edu-
cation upon the types and the mapping errors of student-generated analogies, and the perceptions of the instruction. Fifth grad-
ers (N=37) at two science-gifted classes in two elementary schools were selected and assigned to individualistic analogy-
generating (IA, n=19) and pair analogy-generating (PA, n=18) groups. After the students of each group performed the exper-
iment and were taught about ‘saturated solution’ concept in the first class, they administered the test on the self-generating
analogies on the concept in the second class. The students in the PA group also administered the test on perceptions of anal-
ogy-generating in small group and some of them were interviewed deeply. The results revealed that the students in the PA
group made more verbal/pictorial, structural/functional, enriched, and higher systematic analogies than those in the IA group.
However, there were little difference between the two groups in the subcategories of artificiality (artificial and everyday) and
abstraction (abstract and concrete). The students in the PA group fewer mapping errors than those in the A group. Many stu-
dents in PA group perceived the analogy-generating in small group positively upon various cognitive and motivational aspects.
However, they also pointed a few disadvantages of the activity. Educational implications of these findings are discussed.

Keywords: Analogy-generating in small group, Type of analogy, Mapping error, Perception, Science-gifted education
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Table 1. Frequencies of the numbers of student-generated analo-

gies (%)
Number of student-generated IA group PA group

analogies (n=19% (n=9°)
0 - -
1 2(10.5) 1(11.1)
2 1(5.3) 1(11.1)
3 6(31.6) 2(22.2)
4 9(47.3) 2(22.2)
5 1(5.3) 3(33.4)

*Number of total students, "Number of total small groups
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Table 2. Frequencies of the types of student-generated analogies

(%%

IA group PA group

Verbal 34(54.0) 9(28.1)

Representation Pictorial 1(1.6) 4(12.5)
Verbal/Pictorial 28(44.4) 19(59.4)

Structural - -

Shared attribute Functional 51(80.9) 22(68.7)
Structural/Functional ~ 12(19.1) 10(31.3)

Artificiality Artificial 4(6.4) 3(9.3)
Everyday 59(93.6) 29(90.7)

Abstraction Abstract 7(11.1) 4(12.5)
Concrete 56(88.9) 28(87.5)

. Simple 15(23.8) 13.1)

Mapping .

Enriched 48(76.2) 31(96.9)

Systematicity Low 30(47.6) 2(6.2)
High 33(52.4) 30(93.8)

“Percentages of total numbers of student-generated analogies in

each group (IA=63, PA=32)

Journal of the Korean Chemical Society



B

5 B

o] EF@4. 4%)6} SR T OF7k Woron, 2
£ 6} £ 13(1.6%)] ek, 9 PA A A= )
o}

|

1@% W AHgsto] HAGIAT 297 B
arokeh. Aa el ojshel 23 ol W AL
b mabh 232 2wl gud 23 1Y HAE A
A SAYEe] BE YT H GBS heATIE
oA ke o FolErtn wage wet Lot
o} 2 Yol YEH AFY A5
o fol WEE BA Gy B YuS B o

Solld 2 ol ofs) A0 B )9

fl
:‘i

fr

i)
i
o
filo
o
S X
S~
e
o <L
2 £

il
u Olﬂ 001’
@ o w2 rIr

o

ERIEE R LR R

- O
717F @47 %Ol 2‘—’% A E ol = ¥e

3 )

Qlek s A3k ol W g3t 7% w87t b gekow,
E3] PA WTH68.7%)5 T} 1A I EH(80.9%)o0l A 9] H]go]
o gk vk, Qefulolgo] Agtol SHF B4 ettt
VG A AR mohgl Ay B UG AR A
$5h3 AR §2 QAR BUSE A3 o] T2
47 715 A £4e BE D w7 e ulg
2 1A YR(9.1%)5th PA HRG13%)NA | gk
= mahgolo] Yhat vl 2 A A¥T BHA
WIS 79, ool IO glo] o o4 A 4 gtk
Ve ZHmar ofuet guit §3 dxte BE Fab
e BAe dAHe hESH T2 ZHe o g 3
HYPSS & 5 ek ol A Fo] AW B A =
ahgol el AT 1R 24E welw Y wslst
£ g B, AEHonE 258 o] iz
99 YAy AdS v A welskA 23 SYSel A
ofel e} ;efshRt 7137k o Bolzs] YROR 3
Hgich 229 AR NS TelstE Zakgo Ay ol
ofsfell Ego] B 4 glom, ol Auki umA g
Zsteba @ 4 olek. T PA HEol A o8] 72
H/7)52 v gart 715 v 6] wAy vl o) 287}
Eoron g, Bt A S olA AT u G THETE B

2011, Vol. 55, No. 3

Lol A Eahgo] Aol et Aek )% wE7] o] B3} 513

=
93.6%, PA 90.7%) & Ht== Z o2 E]";,\’fﬂr CEAE 2
Mol M= F Aee] q BE wAl, W2
5328 FAAE AU AHE T 5o} el o
(IA 88.9%, PA 87.5%), 45 SHAU(IA 11.1%, PA 12.5%)3
° A% AYY ofold H, H=E §F, viele] $7
AR S 2 3R A4S Aol 1GE WE
71% ek o)t At % Wat A SHYEol Eahge A
ol thal AuAOR v 4 BENS ) AN Hf
o A% BRI ) 5Uo) A &
ARE A0, FUG B =T 4 k. F A3
spsol 4ol Bumct FAH Fue] el
Aol S olsistelt Agol 2k, oejdld el
e B3 B} w60 Ag BA bk 24 B
e A& 4ol FARAA A3 A oS B
7] QYL et Aol AHH O R 4B o
o 2 ofeigel lsl] ol e Aok welg

g A Sl A9, SEED vl GR T4 %
o How Hushs B uat 1A
REH76.2%) 5 ek PA HEH96.9%)0] 4] €] o] Lpekytel.
18 Sol, &4 ui g ugaka, “ul7l #ef o of
A d uj E3hgolol T, o B 4 9 ufk
xSt L 49 B 4B 5
% ol PA UE Y50l g

b

of
sl
[> oM 1
> %
~
z
2

off
ol
ki

ofi]

2

>
O -

i mh:

i

E
e Ao x

° &
o
o .
ox
=
2
|o
il
fin)
3323
o
)
i
4
¥,
32
N
B=)
=l
o

AV 91 §52.4%) SJol = “E G0l & o] 3}
S ZE AAAY SO0 ol WG 9%
2s1gole 248 O HE 4 AL HHE—‘—E— Abgre] vl
She A3} ol Zokgolw Bl N ThE 4
Fol Hgshe AAAN vIHE WL FLGOI%E
Worth % S Eo] M AR 2y B ¥ §E



i
—_—
~
Mo
™
O
3

WS 59, BE RET 08 BW Aol
7 g6 S450 te A JERchs HaRol
25 A9 3t BA et F2E AAROR
T QAo o B WAL TS & S ek
ol PA HEHe| Aol Ht A vl HE WL By
oA EE AW} ] B T2 o] 3 QlzkH el FA o
deh Bzsn 7187 wobd 1 BAS 4riHom
o % olshe 4 Uy RO A HT

S 2F0 et 2zt

g WE o A9 v g F /Mg AR 6y 14S
Hestetls GRoA v g7t obd AL e &L

o

IA . 3%)54 PA eh(22. 2%)01] *1 1 = S0

= ?%OW EOP% %%7} oF7 ¢
2R Hv&
T A=E ZF Ao ﬂ*“‘éOﬂﬂl Hlv% o 2] XPOP‘&OH
i3l gestA dgsiE 287k o
Aot vl 5 g 4ol el dls &FE &
A3V Table 37} 2. A8 o L0 A o) nplk 7} x| & ¢
& =ola, A9A g, FAHET S, BT
20, BEWE 200 57HA] )3 ©F 93 o] Upebytt)
Aol 3Hl o]4e] tf& e7E M B9 veS
PA Ah(42.9%) 2T} A ATH66.7%)) A T =9kt =,
© a0 ﬂmﬂ*i 3 Mg v HE
12 75 d-& £ o A7 MU ol= PA
Hekel A9 Sl vl %ﬂr%
ol Al A1) Bk AY 25t
eI EE EsS 5
o2 st 22y PA Fdo A= AR ¢k
3k ¥ o)At H|e o=

BollA F3 g3 Bl frEe deAl7l= ol

£ 2 o

o o
=
olo
S

mlo
> % g

Table 3. Frequencies of the types of students’ mapping errors
(probability®)

IA group (n=18)  PA group (n=7°)

Failure to map 9(50.0) 3(42.9)

Artificial mapping 7(38.9) 1(14.2)

Mismapping 4(22.2) 1(14.2)
Impossible mapping 1(5.6) -
Rash mapping 1(5.6) -

7 d 12(66.7) 3(42.9)

Probability of the mapping errors per a student

"Number of the students who selected a suitable analogy

“Number of the small groups who selected a suitable analogy

9Frequencies of the cases that made the mapping errors of one or
more types (%)
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Table 4. Frequencies of students’ perceptions of analogy-generating in small group (%)

Response N* (%) (n=18)
We could make more analogies. 15(83.3)
We could solve the task more easily and quickly. 8(44.4)
. We could make better analogies. 6(33.3)
Cognitive .
We could complement each other's shortcomings. 6(33.3)
Positive We could develop the ability to express our thoughts after organizing them. 4(222)
v
We could better understand and memorize the target concept. 3(16.7)
It was interesting. 9(50.0)
Motivational I could form stronger affinity with .my partner. 4(22.2)
It could reduce my burden of learning. 3(16.7)
It could arouse my will to cooperate with a person. 2(11.1)
I had a difficulty in collaborative learning with my partner. 8(44.4)
. It was time-consuming. 2(11.1)
Negative s .
It could reduce my thinking skills. 2(11.1)
We had a difficulty in the mapping processes. 2(11.1)

“The number of answer is above or below the number of subjects who answered the questions because some participants responded above

two or no response.
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