Jowrnal of the Korean Chemical Society
2004, 1ol 48. No. 6
Printed in the Republic of Korea

M7xt S5 BHet WatMe| Si5t Jqo ARSEl HIF E4

S - Wast - cEfE
Mg g 28t g s}
(2003. 12, 13 &)

The Analysis of Analogies in Chemistry Content of Secondary School Science
Textbooks Based on the 7th National Curriculum
Jeongho Cha, Soonhwa Byun, and Taehee Noh*

Department of Chemistrv Education, Seou! National Universiny, Sean! 151-748, Korea
(Received December 13, 2003)

2 9 ATA XSHA w2 T35 et w3 3ak d Ao ALy v 55 B el A 3599
A Aol A Bl F S vl = 32532 1380l HF 18] ARSF T, 1 3w Al v 57 wokvd #
HFERE 75 B4, dols) 2B & T8 AL 8|S, A BERESE AR 8 HEE A v g
12k 4 Bl 2AF S4Bl AlAAd o] w2 vlh7) Bk, L4 H]‘ITQ]' 22" v {7 v eskA HE
Heoloh Iy B Fo vlf ke o8 43 A5 Ao, A gt dF2 #2 glsict A
6} 8-} of] u}2 35t T Mol w)3led F i v| ) e Fr)Elg ot EE b

g A ZE SRl 4 B 5% AFE el o) AeSel B & A S s
FHO: #)5, BH AN, Thet 23ty

|

o
\l

ABSTRACT. Tlus study analvzed analogies m chemistry content of secondary school science textbooks based on the
7th naticnal curriculum. A total of 3235 analogies were found from 33 textbooks and 1 analogy per 13 pages was used
on average. Many analogies were used only once. Functional analogies, verbal and pictorial analogies, analogies with
abstract target and concrete analog, simple or enriched analogies, teacher-centered analogies, and analogies with low sys-
tematicity were frequently used. The frequency of the amalogies related to evervday contexts and that of the artificial
analogies were smular. When the analogies were presented in the textbooks, the tenm ‘analogy™ was rarely mentioned.
Few analogies included description about limitations of the analogies. In comparison with the analogies in the textbooks
based on the 6th cwriculiun, the frequency of analogies per page was increased, but the pattems of the analogy type were
similar except representation, artificiality, and students® participation. Educational implications are discussed.
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Table 1. Textbooks used for analysis

Name of textbooks Author Publisher
M. W. Lee eral. Didimdol
. LR Kmeral Black box
Sclnl)\::ds‘dcl;:ence D. H. Choi et dl. Daeil Books
LIL & 111 K. M. Lee et . Jihak-Sa

S. J.Kimeral
M. S. Kang er al.

Kumsung Publicatian
Kyvohak-Sa

W.H. Jung et o,

Kyvohak-Sa

J.H. Haneral. Dachan Textbooks
Hieh School M. W Fce et al. K?m_lsung Publicatian
= C.J.Kimetal. Didimdal
Science
M. W Sung et a/. Moaonwan-Gak
Y. W. Lee et af. Seaul Educational Infa.
K. H. Woo er af. Instutute of Jungang Educational Promotion
H. J.Kim ef al. Chunjae Kyayouk
High J.S. Seo et al. Kumsung Publication

School Chemistry

S.D. Yeo et al.

Chungmaoon-Gak

I K. H. Woo er af. Instutute of Jungang Educational Promotion
D. H. Lee etai. Daehan Textbooks
H. J. Kim ef al. Chunjae Kyayouk
High 1.8, Seo et af- Kumsung Publication

School Chemstry

Il

S.D. Yeo et al.
K. H. Woo ef af.
D. H. Lee erai.

Chungmoon-Gak
Instutute of Jungang Educational Promotion
Daehan Textbooks
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Table 2. Framework for analysis of the type

- b

Criteria Type of analogies Description
. Structural - shares structural attnbutes such as shape, size. colour. etc.
The nature of shared . R . .
. Functional - shares functional atnbutes such as role. behavior. etc.
attributes ) . . .
Structural:Functional - shares both structural and tunctional attributes
Verbal - verbal context only in the analog domain
Representation Pictorial - pictorial representation only in the analog domain
Verbal/Pictorial - both verbal and pictorial context in the analog damain
Conerete—Concrete - both analog and target are concrete
Abstraction Abstract—Abstract - both analog and target are abstract
Abstract—=Concrete - abstract target and concrete analog
Simple - states onlv “target” is like "analog™ with no further explanation
The extent of mapping Enriched - indicates some statement of the shared attributes
Extended - mvolves several analogs or several attnbutes of one analog o describe the target

il Evervday context
Artificiality Vday cor

- use evervday object(s) or sitwation(s) with no change

Artificial - use evervday object(s) or simation(s) with some change
. . . Used - meludes tenm “analogy’. analogical . etc.
Use of term "analogy . . . L
Not used - does not melwde the term “analogy”. “analogical ', etc.
. - High - analog includes casual relation in the target
Svstematicity ) et IS
Low - analog does not include casual relation i the target
Descrintion of lingitation Described - includes some statement of the unshared attributes
seniption of limntatior . . . .
P Not described - does not include any statement ot the unshared attributes

Students’ participation Student-centered
’ TS parhicipatior Teacher-centered

- requires students’ active participation
- does not require students’ participation

Tabie 3. The frequency of analogies
Mean
Name of textbooks Number of analogies
per textboak per 10 pages
Middle School Science 108 6.0 0.96
Science 33 5.0 0.75
High School Chemistry I 18 3.6 0.12
Chemistry II 164 328 1.60
Total 325 9.3 0.80
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fable 4. Distributions of analogics in sccondary seicnce textbooks based on the 6th and the 7th national currculum (%)
Tth
Type of analogies 6th Middle High School
i Total
School Science Chem. 1 Chem. Il
The nature of shared Stl'tlctgl'zll 38! 31 3 22 34 20
attributes I'unctional _ 47" 43 74 33 S5 32
Structuralstunctional 16 26 23 44 11 19
Verbal 43! 34 6 33 30 26
Representation Pictorial L 7 6 17 8 8
Verbal/Pictorial 47 38 88 30 62 60
Concrete—Congrele 5! by 0 11 5 5
Abstraction Abstract— Abstract 12! 10 9 1] 26 18
Abstraci—Concrete §2! &3 9l 78 70 78
Simple 41t 32 40 1] Sl 4]
The extent ol mapping Enriched 43! 44 37 67 38 4]
Extended 17 24 23 22 12 18
e Everyday context 70 36 69 S0 57 31
Artificiality Anificial 30! 64 31 50 43 19
Use of (he term “analogy ” U,SCd 15 . o . 16 1o
- Not used 85! 87 77 R0 84 84
Systematicity High 37? 30 49 28 33 33
i ) Low 63" 70 51 71 67 67
Description of limitation D.cscrjhul. 0!, 3 v 0 0 :
Not described 100° 97 100 100 100 99
Participation Student-centered 233 47 11 39 40 39
Teacher-centered 7 i3 89 6] 60 61
Taken from Noh e/ af. {1997).
*Calculated m this study.
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