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ABSTRACT

Curriculum is the basis of school education that presents the direction of education. In
accordance with the trend of the times, the 2015 revised science curriculum emphasizes
inquiry, which is the most important element of science education. As a result, it presents
inquiry activities. However, there is no analysis on whether the inquiry activities presented
in the curriculum are appropriate for the unit. Therefore, in this study was analyzed whether

'.) the inquiry activities presented in the 2015 revised Science Curriculum Life Science | were
Gheck for appropriate. To this end, the semantic network analysis was used to analyze the connection
iscates network of concepts presented in the inquiry activities of the curriculum and the main texts
of the textbook. The results reveal that the most units included in Life Science | of the 2015
a OPEN ACCESS Revised Science Curriculum are not well structured for learning life science concepts through
Brain, Digital, & Learning the inquiry activities, as the concepts presented in the inquiry activities and the main text are
2023, Vol. 13, No. 1, 51-71. not well connected and there were differences in the number of inquiry activities for each
https://doi.org/10.31216/BDL.20230004 sub-unit. Based on the results, it was concluded that the inquiry activities presented in Life
Received: February 23, 2023 Science | of the 2015 revised science curriculum needed to be modified and supplemented.
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Accepted: March 13,2023 that the inquiry activities presented in the curriculum can be appropriate. And to add social
© 2023. Institute of Brain based Education, issues and real life-related contents to the text of the textbook. In addition, additional
Korea National University of Education research is required on the degree of students' understanding caused by the difference in
This.isanOpenAcc&ssarﬁde concepts connecting between inquiry activities and main texts. The results of this study are
T dstbutedunderthetemsof  eypected to be used as guidelines for future curriculum and textbook.
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Introduction

? E'ME}BI WYL Z7F a0 WSO = % - F5shuwolA Fslof T gt ws o] &
2 U, ST 2, B2t 5ol Bt 57 2] 712t 2132 AATSEAL QITHMOE, 2015). ©]+= 4] %L#
% % Joll a&o] W2 AAIeHH, gt w5-2] Z7+2 o] FTHKim, 2020; Kwon & Park, 2020). &t
wrstal QLom, At g Atof mah SIS 715 755kl ATHKim, 2011; Kim & Seo, 2020).

£3] Hlol= AlE] ol A= 28} 7ol st Thedt XA Bk 35k 0 2 RAE s dsts Ejo] A=
Hof whe} Istw Sol| A= BE FE5HaL Tt Abd-El-Khalicket et al., 2004; Bybee et al., 2008; Hofstein &
Lunetta, 2004).

gt gt ol 71 g3k 21 0 = ekt ohE waks HEche 7P Al QAR SHYEE §f
of 7 25t A+t HH o]t ofoltjolof thgh o|sfE SR 4= Y E T ol EE0|th(Abd-El-Khalick
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9] 12/gof| thgt o|3E 7FssHA| staL, Lokt kEtol| thsh 3784 )1 AHA7EA] 7HE 42 U E T Abd-El-
Khalick et al., 1998; Kim & Lee, 2007).
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+ FFol Athst7] nﬂToﬂ ﬂrﬂOﬂH 7325 = 7t b ol ghdsl= 712 vl F-2.51et. o]of] 2015 7Y
7 LIl A A H ' Fo] WabA B2 8-S ZH5H=7 o] tfgh 77 2 SHCHKim et al,, 2022).
SHH 2015 714 JL:;JH*OHH = A & Fol 7] 7Hdol thgt o] 3l ¥ of e} thst Tt FAl
F50] o] F0{ 24 7]thSITHMOE, 2015). 12Ut 7] Aol A= A abst I waty & tifo 2 g &
-3ol| tht 24 (Chang & Jeong, 2019; Song, 2018)0] 0|01 2| 1 UL % WEIHFol| A AAISH Eht &
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Research Methodology

Subjects

ol AAIE gt 50] AEAS BA6H7] flsto] 2015 71 2betat wsabg o) g atet I o
AA 1 g ZEa e WA S oo g Shel:. o) A7 E wapale= 2yt st d7gollA
7V o] A 37He] SuAte thd o2 siglon], A2 02 v ZkAksShim etal, 2017), M ZHAKOh
etal., 2017), J =¥ AKJeon et al., 2017)°] T}

2015 7078 mFshat wsaprg o] Agrgatet I of] AAE gt 5o /e 4617 ¢

AAE Et FEthe o2 sllom, witi = 2] HAEQ e SE Ug 5 53X, LW 7<*El ui
|US O o 2 SISt gdhs SollM = FHl &, F2S At 22 B2 U852 240llA] A|<lsf
At 1Etof] wakA] EF g Foll M= Lyt ARKlof] AJAIE W82 A|Llok A, mataio] Thel Tl
FAH7} O npre], go] 85 B 2] a1l Y|, A & fek S B oA A 9)Ekct 2015 1A J,}
Skt s abg o) A kst 1 of) AJAIE gt E-5-9] el A= Appendix©l] AA|SHIT.

Data Analysis

Transcription and Pre-processing

2015714 TFskat w8y ARkt 1o AN T 7 BE L 4%
2 Al transcription) SHAT HAS 8- 57 Tl 2 B3ato] sfte] HAE n}el2 AR NetMiner
40 Z21%E B2alo] B2 UolH G S 22310} olmh 1 AR = o]0] S 74A|%) ek BaAL
oL &AL 5-2 A A5+ 0. W (Lim & Kim, 2015), 225 7/d-2 HARS 7|20 & Zolo] g-olo] 121
g0}z 7= A S AXCHPark et al,, 2021). oq]_ o], ‘Bl 253’3} 7ho| shLte] 7go] mojxr| 2
Slatol By, ZEL T} 2o| £ ) Ao R 22T A0S Wlst A HUZER 0 2 Hojxrle
TSI, ‘urease @} 2| 0] &, Vaccine 2t AT 47%01 = Gol7tsAlol e 4% gol= 7
= 5Y5I3tt o]} ZHe ] 2] TS 7R T NetMiner 4.0 ZZ 2 1310j| 4] o}o] ZIIH €] (eigenvector) X|4~7F
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Conception Selection

A2 = Bl A7EE 7id SollA AR aet4] oful & A1d 2F 7id= A fiste 7id A%
S AR Hetusdw7 ol A w5 Y 10 o]l A 2katw AR 3Qlof|A] 7HE A7 27kt
At uAL 391 F 2910 AR TelAl o 2 ofm|7} glrkal s 7HE 9] 74--oll= 7 Ad7gollA A2t
ATh(Kim etal., 2022). ©] TS A A 25 7Hd 2] £ Table 13} 2k

Brain, Digital, & Learning. 2023 Vol. 13 No. 1 53



Kim, & Lim

Table 1. Number of selected concepts

Unit Selected concepts
Understanding life science 67
Human metabolism 83
Homeostasis and body regulation 167
Heredity 80
Interacting with ecosystems 78
Visualization

22X 08 MAE 7NJS u}EHO 2 NetMiner 4.0 & 1342 o] 83}o] 7id WESL IS A ztsstlct.

7HE HESI T £AH2 70 7o) BAIE UEQ AR HolE 71%(Lee & Ha, 2012) 22 7HE-2 H(node)
0 2 7 7H A= A(link) 22 EAJ5H] W E 9] aEHE TZSHEITH(Han, 2003).

H o Loj| A= 7d o] ot AAIA S T Esto] i 2 BAIE1g o, WS ol A A|AJeH EF L B
I WA BES F 7H] o2 rEste] = o Atolofl sk 7Hd S AlZEksteict o= 2-R e v
EQTE AIZSRsIgl om, 0.1 E Y EQ = M2 T Ao o7 7H A1 S B Z o2 a7l En
Me] 4, bhAlE mHe] 245 Hgtstal AL of, o] F R4S nxme] MEYAR A5} o] & 7t
A S 2AI5H= 2P o th(Kim & Yoon, 2021).

Results

‘Understanding Life Science’ Unit
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o], Alazat, m|EZE o}, viol2|A, AEA 5 13712 7d ol AL, wabA] ok AAE 7d-2 7}
A, A ol ' A, AAIA), 22, Zak 5 277112 71 d ol it 7 HIE R FoilA et Esa
22 ddck= 7 E2 Aol Y S UFe JJr°P°lE}— 7V 2 58S 77 wieol el §
gt HE 712 AR G Eo] = AAIF AL QAT FH gt Fsof T AAIE ZHE 2 o2t e &
A= U= 2ol A UreRd A1 291 71 e] of|A] Tk 22 7HL“°I°4 O, watx] ol Tk A A H 7Hd
<A Teke] |t {iRlolut &t P ot e 7 iE S 0] 5 o] Rl U1 o5 53l whebA AR
sho] E4Jat g /P SHolM= A ete] £ 0= o] EAI B H 7EES AAIsk A4
Skl UAAUAITE A et gt ’PH A TG E2 AAVF RS A o2 UEsTh &, SHollA ohE
of g AR AAsto A ISHL o] Et B50] F7H4] 7|wo] B ot Zl o7 Az,

0
|

d

|0

2

ok

Brain, Digital, & Learning. 2023 Vol. 13 No. 1 54



Appropriateness of Inquiry Activities Presented in Life Science | of the 2015 Revised Science Curriculum

Induction
L]
° Nucleus °
Hynothesis
. . Hormone
° Shecies
o ; Morphology °
Enerdy Metabolism . . / ® Chiomosome
. Lactic Acid Bacteria o Bnatomy
L] . .
Life Community
. Nuclear Mermbrane ° ° .« - _—°
Enzyme-_ e Genome —— Variable Population
Cell Membrane- . Heredity. hadiry __—e
Microorganism > ®— — Cel Theory
«—— — @ — Gene - "' - @ - /’/énarcs ——
Mitochondria ~ —— o — S— —Reproduction
Inm"y ACtMty Crganism — © Maln Text R Immunity
° ° xean Femhzanon
&lgae Variety /| .I o Inde -
e/ e
e /Chloroplast Ecology . o Deduction
Fermentation [ Biochemistry Tissue .
° Physiology ~ ® o
Virus ° Cytology ° IPE“ICIIIIum
. Replication Bacteria
Development

a. 'Characteristics of life sciences and methods of inquiry’ sub-unit

Gene R
N 2 ‘ Species
Enzyme Bacteriophage
L e / °
Blood Sugar | Sperm .
" ) c Sgen I e Gucose

Inauiry” Nugleic Acid Somatic Cel

L ]
" N L ]
Renlication Phofosyrthesis o
~ Fertiization
Nutrient - . S I i ——Multicellular
g °
o Nergy <-4 ° y
"~ Tissue e evelopmert Monocellular
° Life o i
Nucleus S Metabollsm_ . .
L ] . L ]
. Varie .
. Heredity Pathogen 4 Mutation
Fertilzed Egg oy o
Bacteria ENA

b. ‘Characteristics of organisms’ sub-unit

Fig. 1. The connection networks at the sub-unit level between the concepts presented in the inquiry
activities and the main text of the 'Understanding life science' unit
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Fig. 2. The connection networks between the concepts presented in the inquiry activities and the main text
of the 'Understanding life science' unit
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‘Human Metabolism’ Unit

Ate] SETAY tidel 2 AT Bt oflulA] oF S thiatel 43 olek= 27l o] S o= S of 3l
o}, Y 25t oA Sedoll= 22 o]l thih &0 25}, mitol] of ok o] itel fha WS T Hl st
7], TEOR 2F £0] 24 Fafsh7]9] 371 Ft 52 AlASHAL JloH, SR tiatel 1 SHol=
HIE L Z2 e M 2AVP |2hs 1714 2 52 2015 71 bt g abg ol A A4Skl ik,

YTy 5 ollulA]” Sl wg ol AlAE 2 EEt wibA 252 dAsks 7lE HESA
< Fig 39t 2tk g5 50 B2 A2ske 7id 2 Hhol2] A, oy ¢, 28Tt 84 W= widA, &
B A, Tl 53570 9) 7l ol o

.
Organism o
° ATP
° . . Heat/Energy .
VI||.LIS Enerdy Source Oxygden . Meijsis . Gy ceride
3 < Amino Acid Cell Membrane . .
Metabolism. -~ Urea | Alv.aoli 3 Heart_-Lactic Acid
Hhr;ian oi ; —___—_~Digestion = Cikulation | 4 Hernoglobin . .
ischarge— ;- o
Dirg/a: .S' o Respiraﬁtm\\ Ribose 1 F=t Difusion
. . p PEte Ey' PN Emythroeyte J—
Homeotherriy—Base /’ ; zfe;s;l—;¥,°@lqwr,5”??m g, © _— Monosaccharides
/ s d—— - agea’Breedhg —
. B °S— Expiration — Polysaccharides
Ureter i AEVW ~Cel____ """ Circulat
bl 8 o= e —— o —Cytoplasm
. e S e e
Urethy . 2 T Phatosyrthesis ~Cenine
ra Galactos Waste F'fDC_iAAE} Biological System . os.y esis
NN ~e .
. ° _Glucose A Fermentation  Catalyst .
Sugar Excretion - = A .
Yeast L~ Eneray._ ochondi@_ e Bronchus
. * . Plasma .
Nutriert Urine 0 Enzyme . Carbohydrate
Starch Bladider Fatty Acid
. .
Protein Eln.nd Organ
a. ‘Life activity and energy ’ sub-unit
.
Cikulation
.
. Gucose
Blood Pressure .
® .
Blood Vessel . Fatty Acid
Carbohydrate .
L)
° Cell Membrane
. Blood
Metabolism °
Tissie e
L Atery
4 ) Hynerlividemia
O vy EY M Tor T
2 - . e
Inquiry Activity T Main Text —Stroke——— .
— e — e Blood Sugar
. Fat—_Cholesterol
Nutrient . .
* Heart Respiration
Hormone °
e Protein
Hvpertension
L]
Digestion

b. ‘Metabolism and health’ sub-unit

Fig. 3. The connection networks at the sub-unit level between the concepts presented in the inquiry
activities and the main text of the 'Human metabolism' unit
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Fig. 4. The connection networks between the concepts presented in the inquiry activities and the main text
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‘Homeostasis and Body Regulation’ Unit
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Fig. 5. The connection networks at the sub- unit level between the concepts presented in the inquiry
activities and the main text of the 'Homeostasis and body regulation' unit
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Fig. 6. The connection networks between the concepts presented in the inquiry activities and the main text
of the 'Homeostasis and body regulation' unit
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Fig. 7. The connection networks at the sub-unit level between the concepts presented in the inquiry
activities and the main text of the 'Heredity' unit
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Fig. 9. The connection networks at the sub-unit level between the concepts presented in the inquiry
activities and the main text of the 'Interacting with ecosystems' unit
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Fig. 10. The connection networks between the concepts presented in the inquiry activities and the main
text of the 'Interacting with ecosystems' unit
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WM A% 72 = = UAHE0| 2 Zlo|th(Harlan & Rivkin, 2000; Sadler et al., 2017).

=4, A8 ete] ofslf iAol M ® AR 2heke] E4u gt W A= o] 479 2719 S
o7 FE5l7| Hohe tid-d oz 7ige] AA7L o 2 dojuial et 71 g2 AAIE AsiA A zket
St W et 2 A9 AlEo] EAY o7 SHhlS LAl o 2351 Zlig e AAPZE T & o
oA 4 ek Ao & A et A A S 22tk S 2= ofslistr] 4|91 THBybee et al.,
2008; Staver & Bay, 1989). 12| E= TS s tjol| = & S5 22 71g 9] AAIE e /0]
At Uo7t aSmbol| A A|A == gt a2 SHUHE A|A == Ao] shEAke] 71 ofdljol] =32
Fe7tel tisl] &l = = a7t Qi

AR, g a5t 22o] AR =i, &, g E6 v 2rolRt AAIE 7ildo] St gt
HJof WRITHKim, 2020). 53], /82t 7o) 24 Telo|A gt Eaa}t AAE]A] il waka] ZZogt
AN 7HE ] = F 11770 2 THol| A A|AJsEaLAL §F7HE O] T F-2o] waba] o] -z of| A ek A|A =2 Q)
At A4 o2 et Saat w kA 24o] AAIE Zidol vl wafa] E-Zof At A== 7HE ] 47}
o] Yepigtet, ‘A Thedat Zo] i oz Al 7lide] o B2 Bl EX5iT: o] R T H &
S EES AAlsk= 7HE Y] 97 B2 %ol sMiE2] olsfiofl ofwdt =32 =4 F7HAQl AA7E
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S, DA AARE 7R eof] Zfo] 7t ATt AR TS T olA 7 7t 71 A2 T2 A ek
ojaff Tl o MAE 7Id 7} 677191 REH Pt mo] 2 Tl A g a7 167712 7
9] spof] xfo]7} ettt o] {3t hEEFe] 2tol= sMEelA| o= 3t FAlofl 29X 5= S| oh=
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Conclusion

H Ao A& 2015 714 TH5tat w8 A akst 1 of) AAE B BEo] wabk] HES musly]of
A3tz BAsA} 811k o] 2 915) 2015 71 mgapgol AIXE g E53t st @Akl A 71 wo]
2257 Q= ATt A S oo g wta BEo) /P S Afo]o] A 7L BAIslITh BA
8 A7k2 upko 2 2015 714 8k} wgabgol et [ of MAIE g #5424 9l Beto] 1 a5}

L A=22 Ye} ofof gt 2AE the a2t

AW, 2T 2 D8Tgoll A AN E B BEo)] 471 WEE]A et Yich g BEo] e A
A=]o] Q7] ke ZThURE] Bhp B0 47} 3707} AIAE ETA7IA] g EE 0] Srof xfo] 7} Lpep
T IQiek wgIo] B BrEo] AA|E|R] ke Zrielol| gt HAYS o) ojsi st WA Leltt ofof
TG ol HAIE B B g Zuhed 2 et glo] A8 W et 9let

SR, HEST BA AT} g #E3} wupx] B2 atoo]l A7} E|R] obar, g SHEo] AR Al ElE
NG So] U et 52 )5} Al ofek Starsts Ao B2 7Y o]sfo]l 282 = o5he 5}
W20l (Kim, 2020; Kim et al., 2017) 8t @Al A BFL 852 5835}7] %A| 2 7320l 1 7ol tfst o] 5
=7} gropd 7hsAdo] =t}

A, ) 2 gt S5 ol A= Tl o] AAE|A] a1, wabx o] BRoj|Afut A|A g 7d So] wo] L}
U QIQlT) o] = gt 85 S B4 73t /)32 oalfstaL, M S AAR A4S Al S 5A 02 Al
S 4= Q=5 SPAlohE T8t WL5-2] HA|(Kim etal,, 2017; Lee & Nam, 2018)2} SHA] 9b=Tl & 4= QI

o]& ulgto 2 oS 7+ Al S kAt giet
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