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ABSTRACT

The 2015 revised science curriculum aims to raise up creative and convergent talents
required by the knowledge and information society. To achieve this goal, there have been
changes such as restructuring the content system and reducing the amount of learning.
Based on the direction of the 2015 revised curriculum, science textbooks are being
developed by selecting, organizing the learning content. In the 2015 revised curriculum,
plant-related concepts are presented in ‘plant and energy’ and ‘cellular respiration and
photosynthesis’ in secondary school textbooks. Previous studies of analyzing textbooks
based on the revised curriculum have limitations in analyzing the goal and inquiry activity
type. It is not possible to analyze how the textbook text concepts are structured. Therefore,
in this study, the network of plant-related concepts in textbooks based on the 2015 revised
curriculum was analyzed. The study results are as follows. First, plant-related concepts in
secondary textbooks show a hierarchical structure as a whole. Plant-related concepts in
middle school and high school were presented hierarchically without overlapping. Second,
there is a segmented concept that is not connected to other concepts, so supplementation is
required. Third, the concepts presented in high school have rapidly increased. Based on this
study, it is expected that the concepts presented in the curriculum and textbooks will not be
segmented and the number of concepts will be appropriated in the next curriculum.

Key words: Semantic network analysis, plant-related concepts, plant composition,
transpiration, photosynthesis, 2015 revised curriculum
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Introduction

2015 7§ st we-aHg-2 A X| A Bt A7 Q ek o] g8t ol FAdS S22 5k Q)
t}. ol2|st ZRE 135} H sto] st wat s dERS A5k, 8 HAE A= ¢ shEUe-S
Aastoct. wok Saaiela 2o 5T A4 B 53 chel g AMSkT, BT RS Jakshe 5o o

o]:—]- ]:l:]_g]-."é }\]E_o]-__l_ %E—]‘(M 2015)

ol2{et w-53p7g ol 7H7g kol 7| 2sto] ulgahy Bl wake] Fatof) ShA| el wkA 9] sk W82 A
g 9l 2A]sto] ZHsar Qlek. o] FA| A St WAk 7 wg S 54 5] Hhedstal Jl=Alof tigt A
T712s] o] Foix| L Qlek. =2 A A7 24 Bl w7t H(Park, 2019; Song & Shim, 2020), #}3}2] £/

T HA

X (Jeon & Lee, 2020), B Z-5 78 £ (Jeong & Chung, 2020; Shim & Song, 2019; Song, 2018), &3 &4
(Bae et al., 2020; Kang & Kim, 2019), W-8-2 4 BX(Park, 2017) 52} 22> A7} o] F0{ 2|11 Ql o wakA]
Uj-gof cist 7ig W E 3 24 (Jeong & Chung, 2021; Lee et al., 2020y 53 AL o] Zofx] a1 QI T3k
W WS HE7HEel ofsl HEE wsayo] AR watajo At 2 LA l=TFE Lot 7] flst
of &I} Wbk o] 7ig UER A Bl wFho 24 ZF2to] 2| Al o] A|A|E H]aste] W8Iy A=
(curriculum alignment) S £-A15H= A& 0] F0]2]| 11 Q] ThJeong et al., 2019; Kim et al,, 2021).

LUt wgagolA= eHEo] EEstolof sk 7ol ool =5kl QITHChung et al, 2013). A=
& 70d9] gh5ol| JlojA] Bt 7id o] Y Bk 221491 U EQ]3.9] YH| = Shgo] o] FoA|H 22|

71998 4= o, f<5of| 805K Anderson, 1990). ©]of| BH¥E2] BH5ol| lofA 71 F %t A1 5 sk
Q1 w53} oo whet MeH watA e 7iEEo| Z’“’ﬂ% 1EL|2 e = AAISHH =9 et
of =2 57| gt ool watAo] AAIE 7iE UERZE 24T =4 7iE AHA|Q] il thgk AJARY
= AAZ 4= Ak

7hg HEL T B2 2 Qo] HIE A EA 1 (semantic network analysis, SNA)= AF-&5}0] o] F0]Z] 3L
ACh(Drieger, 2013; Hunter, 2014; Lim & Kim, 2015). °]= 7Hd 7He] BAIS AlZt4 o2 F35ka 3] 7l
I ORE 7N E Alele] BAIE B ol mhetet 4= =& o= A2 7HRA AL it o] ' & E-85to] 1L
| (Kim & Kwon, 2016; Lim & Kim, 2015), 2 ¥+4 W-&(Kwon & Kim, 2018; Kwon & Kim, 2018; Park et al.,
2020; Park et al., 2021)Sl| tht 7Hd Y| EQ] 2 £ o] o] £ojx] 11 It}

ShH AlE e 7E 2 A etoll A el 28} 75, 2 AL deAtE SollA B o= A
&= o 23 7HE (Kim et al,, 2018)°t}. A= T 7iid-2 R0l Z1&5HA| % # A= FA ] AR
it W&oz = o] Jlo] 24 Yl8nhE 7]she S0 BTH(Choi et al, 2012). ©
wakAo]] HAJE AlE T 7fE S0 HEHIE SAFC2ZHM W& AAE APPQH elesi SIgmEaRSly
5 ol tigh A A& Alg-5karat Sk

2 Ao N B4 5k} sk AR T 7HE S 2009 707 g3y oll M= S8t Getd’, Alsshl
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S oll|A), A ket o] ‘Ml 253} gt d’ o &2 717 = of A|AJ=] 2L JITHMOE, 2015). 2015 7178 L&
17 9] ‘Al FT} o A= AlEo] A E5oll Q3 oA E D7) flote] g AAR FHEIL THE
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th. FE2 HE YR Fa, F ol W o BN AHES Skl e ARESte oliAlE &
= 42 SO =M YT 250 PAPIHA] ofslishie = Shek. AT RkSt 119 Ml Tt gt
£ AE SET} o] dofups M A7 nEZ=a]otet AE A At A4 et
7152 B AT ZM M| SET G0 A B ofUet E-TAF Aol tigt 5743} )5 2
T2 it ot M E 553 R S osfisha, S &t o) xbo| S osfstE S 51l QITHMOE,
2015).
wfha] B Aol AE 2015 714 Beta) wgaA o) Zatuel 153two|A AAJhe AR BE APE
of thet HIEH IS T4t gtk S8t ‘A &3t ol |41, a5t ] gt o] ‘M o J,]-%-
Wl A8 AEES] =T LS Bl 2ABHSIcE olr) 4 B AIEE Kim 0202 25
T2 o] AAJHE WA ANE S Zaslo] Al EAo] LAY, ‘ZARAR’ WoHAP ojod o 2 JLH S o] HAjo] o]
ZolMrh B 12 Ea 2T aluo)A] 2| wats AR we AP So] 122 uelsl 2 9)S Ao|h

Materials and Methods

Subjects

= A= flsted 2015 717 47‘*01] wheh ST F, a5 etw o] weh gl st 1T Wb & o e
& ZAo] o] Roj . ojuff ZAIRE WA= ARG ‘ﬂE7P =2 SMAE e 2 Agsielon, okl o}
o} gl - Eekw o] A ate} 1T wabA7h g S5 WA= deh A7 E wbA= A4 02 Table 1
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AP AN A SoIck AT Lo g F Belo) £ 40, Tt g7, et olopr), Tl el 1t
o 227 759 S Alelsta RERS thyo R Al gl

Table 1. The subjects of this study

School level Textbook Authors Year of issue

Middle school Science 2 Kim et al. 2019
Science 2 Lim et al. 2019

High school Life science II Kwon et al. 2018
Life science II Shim et al. 2019

Data Collection and Data Analysis

wipxof] AAIE AlE H VEE F HAA o r BT ARaketd o 2 folnlgt ZfdE= A5
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WA B2 8-S HARSHEIAE 1kl O NetMiner 4.0 T2 132 o]-83}0] 7]\ &0 28351t /)
J2 YARE 7| 202 FE5131 o, &3 /-2 7llE A8 el A2 22 AX o AAISE 2ol
A& goj2r7], FAF e M 22 717 (cleansing) 4t ! F2]olet felof ] S} 2ol 23t 7
d2 Aest7] Yt SAAUE AL, vRA[ete 2= oln|gls 7hd 2 AASH | Yt AlARAE shlt
(Lee, 2014).

F2H 71 T AP o= folngt 7d S A7t fisiA -, 5 Aol FFoks AT
FeF WAR7RI00A] 12} 7HE A2 2] =]stal, o] = A kel wat wSE 7} 39
Z|5toict. ojuf 2Rt o) kel S AL A Aok & 7l g o2kl A EgE 79 7HE & A ol A A 2lsk3iTt. o]
A 24 0= HAE 7HE-2 AEAQ] T/ ol A 377, ‘SAFARE ol A 2271, G3Hd el A 9671 ATt A7
=70 = 97} =2 10719) 7§ Table 201 A A5

Table 2. Top 10 examples of selected concepts

2L

plant composition transpiration photosynthesis
high school middle school middle school high school
chlorophyll leaf photosynthesis light
light H,0 plant photosynthesis
photosynthesis stoma nutrient plant
pigment root light energy
chloroplast transpiration leaf CO,
wavelength plant chloroplast leaf
chlorophyll a plant body cell chloroplast
thylakoid vapor CO, respiration
chlorophyll b guard cell energy wavelength
energy epidermis H,0 chlorophyll

o5 7HEE-2 NetMiner 4.0 Z=133 o]-85lo] 7l HEAE FZ3}=|Q]T} 7iE HER| 2 240
A= 3] 7]8Fgo]o}%- Q1 Distances + Node Replusion (N. R.) + Equal Edge Length 2| 0|01 E- A-8-5109 2015 717
ekt WS o] AlE B 71 E 2] 7 VIEQAE St ieoll B7| A F-23}sEQIT. ofwl] AAJE 7HE
U ER] 2ol A H(node)= A7 H 7, A(link) 7HEE 7He] BAIE 2jn|gttt of7]A Q] A7]|= HES
oA Y= 71de] S8 Hlxol, Aol F7]+= 7l Atole] 3-&3 HlEof Hlefoto] A|AJH Tt =5t 71
d HE]FollA Uehd 7I1'd 5] ool 7 E] 54 (eigenvector centrality) A4 U E] =L UjollA] 241 7H
HE 355k 22 Wol Z-2Hth(Doerfel & Connaughton, 2009). ©]of| ofo] 7l g Z4]/do]) w2} 7i U
ELQ]3 Yjol|A A 7id S A A5

Results and Discussion

Plant Composition

2015714 el ‘A 2Ale] w4 Jo Bl A Se) HEY AL Fig 13 2eh ‘A2l 143 #
e I EL Z5hul Aol A= AAE| A L9k, nESk . waba{of| At AA| ] QQch 155k ATy a)
St oA AIAE 7iE2 F 37Tk 7Hd 2] SR =g Ao HR A =4 289, F3/d 279], 51 279, A4

193], 424 143]2) &0 2 Lpehge,

=)
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E NS A= A ke wabA o] 7iE HIES| Fo] wiet S50 i HIES A= fALSH

KBRS Lee etal. (2018)2] HRAT Zjol Hrhol2 ) 0|27 £4E IS SAyS0] Wb E E3t
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5%, 74, _.;nr Zegah 2 dse Bauo] ojsfehs 2 Mrks T2 Afgsat f71doR
sto] o|alg 74l sl -olsitt ol 2 Sof, BT 5L ulmsto] AAIstRIA Zi7e] A £7]
ol oial A% wf, Mlmee 73 £ visto] A|AJsl7]o) gkatc, ek Al 47]2ke] 722 Ql 2o
A Teh, AE 2o g So] Azsof v @S Sa) AAEC B ofafs}7lo) Zasic olol mTA
ol ANV AidSe] 4.9 BaH o] glo] Bl S 2kl 714 Qo] HdsiA ol 2ol Wefz
AN Bt ik
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Fig. 1. A conceptual network of ‘plant composition” of high school textbook

olo]| A E] ZA] A2 P2 4(0.480), BE4A a(0.405), A 22(0.391), 324 (0.378), B1(0.358) 7/ =02 =A|
LIERTE o] & ofo] 7l E]7} =2 7HE 52 /g HIER Tol|A 34 7igol| Lok 72 UEY TS
Aol YAk QUL oA s A NG EL F A T E Bt AR /N ER Bt weid
A A7) 9 O AJAQl R E FA 02 AAE 1 Ql]]t}. o] & /HEES] HIER T 2= Z55taolA

AXE A o) Al HEY A Park et al, 2021)2Re Mol L A0 2 2SS0l ML 2 Wel, &
7], 9, 2} ZHo A B S A5 Qs 7| e A4 0 2 Y EYAS A5t Q=) s 15-5hulof| A
224 g So] nA A PelS Ul HUES F402 AN E T At oS 53 Hz%—ﬂﬂﬂl
A AANARI 25 AAIRE & ASstaol A B|A 2]l o] P2 AAISHe fAIA Rl A28 7R AL o
A wEabgel B Mes il gles I 4 I SR E S T A=, DlEﬁEﬂOh LR JEAS
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253} 720 HAFS V=S T0IA o] 51X i A AfdSo] ZApska Uitk o] S AHESS
2 WgS 3} 71802 Arstol HIAE BaAo] it olo] 2k o8 2= el g Aol 4%,

wghe Wesirhn AR g,

Transpiration

2015 717 WEIPGol| A= ‘FARRRE o thal] Fatao ATt AIA 1AL, 158t A= AR E]A] ek
o}, 2015 704 et} wsaprgol| A ‘SARRE ol tisl A|AIE FetaLe] 7l U ES] A+ Fig. 29+ AT
St o) 7ig v EL) Ao AAIE 7iE- F 22710k 3 Wlwol wfet A A|5HAE 9 343, = 283, 7]%
183, F2] 143], S4H4-E 123] 52] -0 & UrETE ofo] ZIME] F41/d-2 5(0.548), 4(0.430), 71-510.287),
Z71(0.285), B2](0.273), 21E2(0.268), 75 71(0.227), A& (0215) 52 =0 2 =A| LR T o] 2]7] oo 7l
HE] A0 =2 0|5 NEES AL E S48 7 WE A7 A = 2L Uit

o,
- 1
=N,
o— @°

A2 E7], 8, AEA, S A E, 71E, 9, FRHdel ANE S AdE o] A, D NES AE
A, B, &, 715, 371, olatsteac] 7id 53t A s o] itk V1F a2 A, A=, &, 71A, =%
7], SHAIE, Al A E]of QIla, “Bre) JHE-2 B AEA, o, &, SAMNE, A8 7ida A= of 9l
ek SAERE T B E 7 HEL Fof| A= A EA] oA Lojuk= 29 o]s Bl ZARkgo] Uojuh=
a1 9l 718, £7], 8] 5o e HRE N 9 5, 379k o] SAta-go] i Tt I E 7iES
SO R U EQIT7T PAE AL Q1LY &, ¥elo|A] S4H Eo] £7|& 53l Y2 & o]Fsto] 2ol 7] E5-S
5ol 235719 Fell= SAFgo] dojdth= I at wedE A 7d Solct ShH 258kl A] AA 5]
= ZARR2 1 I 7l Sl tigh A8 A k(Park et al., 2021)2} H] w0 5H1S wl F&t w0 A= 255t u0]
H]sf AgHe 7idS0] oS Ho] A= 2L QI o] & Fal F8tatol| A iAol BHA] AA = AL S22l
o4 ik
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Photosynthesis
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N2, &3 o wel Al i ofju 2] 903, Wl 823], TS 693], ATP 523], o] AslekA 493 18] 11 At
493]9] =0 = e E5] Wit of|uf2] 7ig Atole] 3E Rl 363 2 7MY =ob F 7 1H 4
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Fig. 3. A conceptual network of ‘photosynthesis’
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ABFEhA, B ATP, S, A, 40, BHS :
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Plants Related Concepts
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ol A 7E S Sz St AlE TRl 7] HESISE AuEd AE 7ig2 Y, M|, FeA,
o, 715, SAFEE, &, e, 71, ol UAI Y, AR, e, TR, 8, T, B AR Y iE ST /2 E o
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Fig. 4. A conceptual network of plant related concepts
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