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<ABSTRACT>

The purpose of this study is to examine the connectivity of related contents with middle school
science textbooks as one of the objective causes of the difficulty in high school science textbooks
(convergence science). The results were as follow : There are gaps of the levels of related contents
in 46 (50.6%) of 96 content elements in the curriculum of high school science. Also, the gaps of the
levels of related contents have been more increased since 88 novel concepts except the content
elements presented in the science curriculum have shown in high school convergence science
textbooks. It can be concluded that these factors are the underlying cause that makes the difficulty
of teaching and learning. These findings suggest that it is necessary to consider the connection with
middle school science text books when the high school convergence science textbooks are developed
based on the 2015 revised national science curriculum having the same content system with the old

one.
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<Table 4> Content connectivity between middle school and high school scince textbooks

Connectivity in content elements

Gap(%)

Gap by
new content

Advance

Domain Repetition

Part

Total(%)

Sum of
gap

Gap of
content

(%)

(%)

6(37.5) 3(18.8) 6(37.5) 9(56.3) 16(100)

1(6.3)

I. Origin and evolution of

universe
II. Solar system and earth

M. Evolution of life

17(100)
19(100)
52(100)
13(100)

6(35.3)
10(52.6)

6(35.3)

0
3(15.8)
6(11.6)

9(52.9)

2(11.8)
1(5.3)

Part 1

7(36.8)

8(42.1)

25(48.1)
9(69.2)

23(44.2) 19(36.5)
4(30.8)

A(7.7)

Sum(%)

IV. Info-communication and

9(69.2)

0

0

new material
V. Human health and science

9(64.3) 10(71.4)  14(100)

1(7.1)

4(28.6)

0

technology

Part 2

12(100)
39(100)
91(100)

2(16.7)

21(53.9)

2(16.7)
20(51.3)

0
1(2.6)

10(83.3)

0

VI. Energy and environment

18(46.1)
41(45.0)

Sum(%)

Total(%)

39(42.9) 46(50.6)

7(7.7)

4(4.4)
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QAE AA S AFAA Y G
A2y ety FWe A9 %I vjes 7Nke
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7N2AQ #3 AdS oz gnpE AA}i
Y #aeEs ZAFRE s JHMEST,
2009a). A|2%-o Gt WLt 3970tk A2
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(46.2%)7F 7 AAE o] FAa 2170(53.9%)2 Ul
F24E A AAE B Ax AA FolA W
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% Aze Wgsist gol ANHY WEoE
A4 k.

7 gggEz wgagl AANE WELLE V)
Foz Fdu FHtusAst nEsw st sA
Wgel AAYe FAMCE Avny B g

1. Domain of origin and evolution of

universe

T 959 71937 Ag) gidde] &4t o
s wdbA g9 AAANS B4 A= <Table
5>9F 2t} o] AL 16719 WL LA Fo|A

<Table 5> Content connectivity in content element between high school and middle school science

textbooks in the domain of origion and evolution of universe

Connectivity in content elements

Gap(%)
Domain Unit Repetition  Advance
oo ey oo ORD smor Toul®d
content gap
content
(1) Origin of universe 0 2 1 1 2 4
I (2) big bang and basic particle 0 2 2 0 2 4
Origin and )
evolution of (3) Formation of atom 0 1 0 1 1 2
universe (4) Star and galaxy 1 1 0 4 4 6
Total(%) 1(6.3) 6(37.5) 3(187) 6(37.5) 9(56.2) 16(100)
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Aoz AAR A 671(37.5%)0l =2k, 4 A o] AANS A A3 <Table 6>
S Hol: Aol 97M(56.2%)2 ®ol vERUA Al 2ok e A Al ok e Fsha #Eka
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wARel A S0l L 59 7|d¥ s E P o ANME 17709 WEes F 97H(52.9%)9] HlaF =
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(Song et al., 2012; Ha & Lee, 2012; Ha et al, 1d AAIE Role U8 ihe ATE A4, &
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o] AAE ] YA|F T s WA= wg- 2R HEA FA A4, AEYe BH, 44 o
Astd Ugo= vjEEo] WEARR EFEHATE & 71] zpol, EATF R A, AT M3 AT
g ‘Yt YA Wit LM WEHAAR ol A
ERE Aol A, Sl 7el Ao e
o] AAEA] e 7 w7 EHAL He] e zlsh 3. Domain of evolution of life
A e 4, 47 sgE, THRAY T W
F84hEo] Azt sFect W 23819 A9 T Ao A3 dhgdde HeEers 7Fe=
ool A ‘2ate] x| g W& esE Fohul 33} WA g AAANES B A <Table 7>
o] W§ FEom NhEso] agdhul 33wk 7 ) o] gL 1979 WELh Tl &4
Ar1= el A @Mk AFAATNZ EFE A AA7 107

2. Domain of solar system and earth 299 ‘Aol gAl A= wEy Axle] U&Es
o] ¥ YEl T, ‘©AaseE, AW 7 84
L e gAE A7 i go &8s gk u g Fol WgesE T Hshe] s]EAH

<Table 6> Content connectivity in content element between high school and middle school science

textbooks in the domain of solar system and earth

Connectivity in content elements

Advanc Gap(%)
Domain Unit Repetition Gap of Gap by Sum of  Total(%)
(%) (%) content new a
? content &ap
(1) Formation of solar 1 9 0 1 4 4
system
(2)  Dynamics of solar
. solar system 0 5 0 1 6 4
system and
earth (3) Atmosphere of planet 0 1 0 2 3 2
(4) Earth 1 1 0 2 4 6
Total(%) 2(11.8) 9(52.9) 0 6(35.3) 6(35.3) 17(100)
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4. Domain of Info-communication and
new material

V. ARG A g e =
o7 wIHA W&o AARE A=
<Table 8>3 2t} 1371 &84 FolA &
AA 471(30.8%)E ALl YA 97fe] &8 x

N

roAN
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1=}
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4
r

=13

2

N
)

<Table 7> Content connectivity in content element between high school and middle school science

textbooks in the domain of evolution of life
Connectivity in content elements
Do Un Gap(%)
omain nit Repetition Advance
oo ey o CRR smor Toul®)
content gap
content
(1) Birth of life 0 3 3 1 7 7
I Evolution of (2) Evolution of life 1 1 0 5 7 7
life (3) Continuity of life 0 4 0 1 5 5
Total(%) 1(56.3) 3(42.1) 3(15.8) 7(36.8) 10(52.6) 19(100)

<Table 8> Content connectivity in content element between high school and middle school science

textbooks in the domain of info-communication and new material

Connectivity in content elements

Gap(%)
Domain Unit i+
Repitmon Ad\;arx:e Gap of Gap by Sum of  Total%9)
(%) (%) et new
conten content gab
q) Gener?ltlon and processing of 0 0 0 3 3 3
information
v (2) Storage and application of 0 1 0 9 9 3
information
Info-commu (3) Semiconductor and new
nication and . 0 0 0 3 3 3
. material
new material
(4) Mineral resource 0 3 0 1 1 4
Total(%) 0 4(30.8) 0 9(69.2) 9(69.2) 13(100)

- 167 -



Hyo-Kwan Dong, Yeong—-hee Heo, Yong-Jin Kim

RE Q2L WEors Fen 38 mapAols A V. A7 14 e ) g g8 AiE T
AZF SA & At A AH69.2%) 5 H AT Fo2 WA Y& AANES FA3 A= <Table

AarAztel ek W8 asES AR Y 9><} 2t
AAM, HAEARA Y, A, dRAE &8 o] gL et st 7lzo] kbl MA= FFE A
e

WA 5, WA A2 awdAd A, Fw 'AF HHoz ols|al7]=dl Ajtet Folrt. 1ev 1479
Solth olld WE&eASS Fetu #3t wrf U882 FolA A AE v, 9 AL
ofd t& wie] shFd AAE Fe AAN #E) A5 T AM(286%) UELiwto] WA O R AAE]
el M = 7EF B AEE FAC sEetee A, A 1070(71.4%) 9] Weehe 5 Za 7
oAHA AAH= AdEoH vE 299 H=A £ B3tk Az A7 Tl A 1gs AT 5
1) 2E AL 2992 Tl B E gFaL &, HlE, AERkd, 29 &% AlA|, A 2 oof
Aol B AAE Fol yetwkedl, F=e 79, A ¥, AR, HAeedd e okl WAy X 5o 97y
Ag, &8 T d&8hvt ol sdett 84 E g S8k 2ltAAbe] dldsiaich Azt
o] dFAGolA Hete Al A3} 7leS et 9
5 Domain of Human's health and ANA gFISte] FHAZE FANE ARA S5 AA) B
science technology ato] &5 o8] o iR & 4 it

<Table 9> Content connectivity in content element between high school and middle school science
textbooks in the domain of human’s health and science technology

Connectivity in content elements

Gap(%)
Domain Unit Repetition ~ Advance Gap of Gap by Sum  Toil©)
(%) %6 content new of ga
content £ab
\'a (1) Energy and civilization 0 3 0 1 1 4
Human’s (2) Carbon cycling and climate
health and change 0 4 0 0 0 4
SC1ence (3) Problem and future of energy 0 3 0 1 1 4
technology
Total(%) 0 10(83.3) 0 2(16.7) 2(16.7)  12(100)

<Table 10> Content connectivity in content element between high school and middle school science
textbooks in the domain of energy and environment

Connectivity in content elements

Gap(%)
Domai Unit iti
main n Repitltlon Ad\(f)ance Gap of Gap by Sum  Total(%)
(%) (%) ent new ‘
conten content of 8ap
(1) Energy and civilization 0 3 0 1 1 4
VL. Energy (2) Carbon cycling and climate 0 4 0 0 0 4
and change

environment (3) Problem and future of energy 0 3 0 1 1 4

Total(%) 0 10(83.3) 0 20167 2(16.7) 12(100)

- 168 -
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<ZE 11> new concepts in high school science textbooks except content elements in science curriculum

No. of New concepts in textbooks except content elements
Domain Unit content in science curriculum
elements New concepts No.
(1) Origin of universe 4 oA EZ2H gy 2
) b}g bang and basic 4 22 opatat 5
particle
I', , (3) Formation of atom 2 - 0
Origin and
evolution of YA PGS, FAGA, WA 204
universe (4) Star and galaxy 6 T, E9E AT AT A Ee 15
3, ER2s], aLsl aqfales), sk, A
Sum 16 19
(1) Formation of solar system 4 gkl =z o] A3 1
s, A, 98, 8, 29, 94, TEed
- (2) Dynamics of solar system 6 SINAEE), Fak g 1, Y, AR vl 15
Soiar system 7] w3 g A A7) EAE G, TelE A
and earth (3) Atmosphere of planet 3 71A1 9] WA e 1
AT AAA, tolyR o]E Wil ddA
(4) Earth 4 ° oo 7
AN, AES, YAAF, F71ER
Sum 17 19
M. Evolution of life 19 (F7He A= idel gl 0
Sum of Part I 52 33
(1) Generation and processing 3 e}, dAzr)gh obg R4S fAEAE, 7t 3
of information 2L AN, SRAA, GEAAN, FAA
I\ (2) Storage and application of 5 AAAA, GdHEHE, dejdelyE], dEAE 3
Info-commu information w4 3, LCD, CCD, Tt E 7} e}
nication and (3) Semiconductor and new 3 ng WA, pg WHEA, ZAEA, teler, Bl 10
new material - materal B, =elal, gHes, R S9Eh Veed
(4) Mineral resource 4 shA Y, B A, B 3
Sum 13 19
V. A Az, FA AgAE, A4, da
, (1) Food resources 4 " " e e 5
Human's 3 223
health and  (2) Scientific health care 7 WA, A, vfelE 2 3
science (3)  Advanced §cience and 3 LA O AlokAu 5
technology trearment of disease ' '
Sum 14 11
2938 1=, €98 2%, AlE 771,
(1) Energy and civilization 4 ! 4
& A2E A%
VI. Ener: i _
gy  (2) . Carbon cycling and 4 B WAE oo fL 4
and climate change
environment
(3) Problem and future of 4 Solug= A% WA A 9
energy
Sum 12 10
Sum of Part II 39 50
Total 91 33
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