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ABSTRACT. In this study, we analyzed the analogies in the chemistry domain of 27 middle school science textbooks and
8 high school chemistry textbooks developed under the 2009 Revised National Curriculum. A total of 284 analogies (science,
143; chemistry, 141) were identified from the textbooks, which means that 8.11 analogies (science, 5.3; chemistry, 17.6) per
textbook and 0.68 analogy (science, 0.66; chemistry, 0.70) per 10 pages were used on average. Compared with previous cur-
ricula that the number of analogies gradually increased, the use of analogy was found to be somewhat decreased in the 2009
Revised National Curriculum. The number of analogies found in each textbook considerably varied depending on course, unit,
and publishing company. One hundred ninety one different kinds of analogies were used, among which 38(19.9%) were used
over twice. Further analyses of the types of analogies indicated that verbal and pictorial analogy, analogy with abstract target
and concrete analog, and enriched analogy were frequently used. However, the term ‘analogy’ and the description about the
limitation of the analogy were rarely mentioned. Artificial analogy, teacher-centered analogy, and analogy with low systematicity
were also found to be frequently used. Educational implications of these findings are discussed.
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Table 1. Textbooks analyzed in this study
Name of textbooks Author Publisher
Lim et al. Beesang Kyoyouk
Hyun et al. Sinsago
Leeetal. Jihak-Sa
(Middle School) geetal Chunjac Kyoyout
Science 1.2. and 3 inetal. unjae Kyoyoul
> Park et al. Kyohak-Sa
Leeetal. Kumsung Publication
Leeetal. Doosan Donga
Leeetal. Mirae-En
Kim et al. Sangsang Academy
(High School) Noh et al. Chunjae Kyoyouk
Chemistry I and 11 Park et al. Kyohak-Sa
Ryuet al. Beesang Kyoyouk

Journal of the Korean Chemical Society



2000 714 LETA] w2 Foka 75t wabAe) o5t Aol wEska 315t wabA o) ALgE wlfe] B4 803

re

PN}
TR0l A 2g- Blfo] 22HA Aol w it
NaS drgstz] sk Wéﬂ o A 11741011
H G ES ) SA] 7] = A o] o)A} v&

- AL IRA o o] A|AE 7 -, B ol galﬁ
= AolA I £ B3 g SAl
E2E 0] = B Folls ol & HF= skl
Fr FE= AFEE g9l oP7l flste] 2¢19) A2}
7h Aol olste] A o7 &3 HlRo A =T}
9671 & w|7hA] =28t AaL, I 5 1919] AA &3
H Qo HE 2 piEY w3 oy g Zaiad
= H WSt 3L, of 2] Ao FEoz AREE
HI-& 2APSE] theld & ¥k 5 H| sk Ql

T HHE FEEE 25757 YT 712 2007 7
g BIRA] B4 Ao ALgH 2R 712 o
7} =

T

it o %m)l

|
=
2|

-

o

[0
-

D4 e > o 4l
N7
£

o

]_

ol
o)

off
3

;1 I O
fu

[
i)

Heksto] Table 29} Zro] A 3HoATE 7]1E AT
o 7] & st A

o] Ao 3y

o
o=
Jo ol J
jabal
lo
u
o,
o
J?l
E
Ir
__l“L‘

=
TE7Iet e BE o R Al skste] £ 71E

B ERo] YT 240 AHES Fol7] ¢

HIF A2 B

2009 WA &I I ol AHE
AA AFEQ HlE 2 Wik §F A 3 E’_l , kA 10
% 3 W15 Table 30| A|AI5FITh S8tal 1}8F wl A
277 B}3t Gejol = & 1437]9] Hlf7} A}%w 23}
A 3 o 53070, 102 9 0.6671 2] H]-§-7F Ao,
Sati 8kt wakA 8Pl & 141749] H1v7} 2of g
UG Ht 17.670, 102 F 0.707] 2] B]5-7F AR5 A ).

Foatol A v g7t 7P ol AFgE WA & el 2
102 2 0.807) 7 AHE-E|Qlo.m), 744 A A AFEE WA
L wbe} 12 102 & 0437071 ALg et o} 2 S S0

QA o] 4 ATE T 5 G BAH 2270

}:I

Table 2. The framework for the analysis of analogies used in this study

Criteria Type of analogies Description
Structural - shares structural attributes such as shape, size, color, etc.
Nature of shared . . . .
attributes Functional . - shares functional attributes such asrole, behavmr, etc.
Structural/Functional - shares both structural and functional attributes
Concrete — 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 only ‘target’ is like ‘analog’ with no further explanation
Extent of mapping Enriched - indicates some statement of the shared attributes
Extended - involves several analogs or several attributes of one analog to describe the target
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 domain
.. High - analog includes casual relation in the target
Systematicity Low - analog does not include casual relation in the target
Artificiality Everyday context - uses everyday object(s) or situation(s) with no change
Artificial - uses everyday object(s) or situation(s) with some change
Use of term ‘analogy’ Used - includes term ‘analogy’, ‘analogical’, etc.
&y Not used - does not include the term ‘analogy’, ‘analogical’, etc.
Description of limitation Described - includes some statement of the unshared attributes
P Not described - does not include any statement of the unshared attributes

Student-centered

- requires students' active participation

Physical operation
Role playing
Making analog
Simple

Participation

- activity involving demonstration or hands-on experiment

- acts a particular role in describing science concept

- makes an analog in explaining science concept

- searches for common attributes between given analog and target concept

Teacher-centered

- presents analog in the textbook by teacher
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Table 3. The number of analogies in chemistry domain of some secondary school science textbooks developed under the 2009 Revised
National Curriculum

Name of textbooks Number of analogies Mean per textbook Mean per 10 pages
Science 1 22 2.44 0.43
Science Science 2 70 7.78 0.80
Science 3 51 5.67 0.64
Average 5.30 0.66
Chemistry I 93 23.25 1.00
Chemistry Chemistry 11 48 12.00 0.44
Average 17.6 0.70
Total 284 8.11 0.68

o|2] 33t Feha 18P o)Al vl ARg-o] 7 A E 0.227](52h), 0.277](62h), 0.967H(72h), 1.027H(2007 7H78)=
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Table 4. The number of analogies in chemistry domain of some secondary school science textbooks by the curriculum

Curriculum Number of analogies Mean per textbook Mean per 10 pages
5th! 21 1.4 0.22
6th? 43 1.8 027
Science 7th? 108 6.0 0.96
2007 Revised* 235 8.7 1.02
2009 Revised 143 5.3 0.66
Sth! 106 7.6 0.34
Chemistry 6th? 269 149 0.43
7th? 182 182 0.72
2009 Revised 141 17.6 0.70
Taken from ref 21.
*Taken from ref 12.

3Taken from ref 13.
“Taken from ref 15.
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Table 5. The number of analogies in the chapters of the textbooks analyzed

Name of textbooks Chapter Frequency(%)
Science 1 6. State changes of matter and molecular motions 22( 7.7)
. 1. Composition of matter 65(22.9)
. Science 2 .
Science 5. Properties of matter 5( 1.8)
. 2. Regularity in chemical reactions 46(16.2)
Science 3 . . .
5. Various chemical reactions 4( 14)
1. Language of chemistry 10( 4.0)
Chemistry I 2. Elements of individual character 37(13.0)
3. Beautiful world of molecules 37(13.0)
4. Chemical reactions of similar figure 9( 3.2)
Chemistry 1. Various shapes of matter 1( 0.4)
2. Changes of matter and energy 18( 6.3)
Chemistry 11 3. Chemical equilibrium 9( 3.2)
4. Rates of chemical reactions 20( 7.0)
5. Human welfare and chemistry 0( 0.0)
Total 284(100)
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Table 6. The number of analogies by the publisher
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Publisher!
Name of textbooks Y B C 5 E T G i
Science 1 0 4 1 2 3 0 4 5 3
Science Science 2 7 9 9 7 6 6 8 7 11
Science 3 5 9 4 3 5 5 7 6 7
Total 12 22 14 12 14 11 19 18 21
J K L M
Chemistry I 22 25 18 28
Chemistry Chemistry 11 8 12 12 16
Total 30 37 30 44

'The publishers are presented in random order
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Table 7. The comparison of the types of analogies in some secondary school science textbooks (%)

7th! 2007 Revised® 2009 Revised
T f analogi High School
Ype ot analogies Science  Chemistry Science Science Chem 1 '8 ChecrnOI(I) Towl Total
Structural 31 33 36 30 47 4 32 31
Matare ofshared. Functional 43 53 37 39 38 74 50 45
attributes Structural/Functional 26 14 27 31 15 21 17 24
Concrete — Concrete 5 5 5 12 1 0 1 6
Abstraction Abstract — Abstract 10 24 11 0 11 4 9 4
Abstract — Concrete 85 70 84 88 88 96 91 89
Simple 32 47 21 19 23 15 20 20
Extent of mapping  Enriched 44 41 54 64 63 74 67 66
Extended 24 13 25 17 14 11 13 15
Verbal 34 31 7 10 8 9 8 9
Representation Pictorial 7 9 8 4 4 4 4 4
Verbal/Pictorial 58 60 85 86 88 87 88 87
Systematici High 30 32 35 43 39 57 45 44
Y ty Low 70 68 65 57 61 43 55 56
e et Everyday context 36 57 65 49 53 72 60 54
Artificiality Artificial 64 43 35 51 47 28 0 46
Use of the term Used 13 16 22 15 12 17 14 14
‘analogy’ Not used 87 84 78 85 88 83 86 86
Description of Described 3 0 6 3 2 0 1 2
limitation Not described 97 100 94 97 98 100 99 98
Student-centered 47 40 49 39 28 14 23 32
Physical operation - - - 29 16 4 12 21
C Role playing - - - 0 2 0 1 1
Participation Making analog - - - 0 2 4 2 1
Simple - - - 10 8 6 8 9
Teacher-centered 53 60 51 61 72 85 77 67
"Taken from ref 13.
*Taken from ref 15.
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