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This study analyzed the frequency and level of scientific practices presented in secondary science
textbooks. A total of 1,378 student activities presented in 14 middle school science textbooks and 5
high school integrated science textbooks were analyzed, using the definition and level of scientific practice
suggested in the NGSS. Findings show that most student activities focus on three practices. Compared
to the textbooks for the previous science curriculum, the practice of ‘obtaining, evaluating, and
communicating information’ was more emphasized, reflecting societal changes due to ICT development.
However, the practice of ‘asking a question’, which can be an important element of student-led science
learning, was still rarely found in textbooks, and ‘developing and using models’, ‘using math and
computational thinking’ and ‘arguing based on evidence’ were not addressed much. The practices were
mostly elementary school level except for the practice of ‘constructing explanations’. Such repeated
exposures to a few and low level of practices mean that many future citizens would be led to a naive
understanding of science. The findings imply that it is necessary to emphasize various practices tailored
to the level of students. In the upcoming revision of the science curriculum, it is necessary to provide
the definition of practices that are not currently specified and the expected level of each practice so
that the curriculum can provide sufficient guidance for textbook writing. These efforts should be supported
by benchmarking of overseas science curriculum and research that explore students’ ability and teachers’
understanding of scientific practices.
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Table 1. Scientific practices in Korean science curriculum and
US NGSS
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AEAQ Ho] It AAE ATy 2, AAT] Aol A
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HEA)E ola & Qe 7128 AT & ek Lelstel 20417]
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Ministry of Education, 2015b, p. 47). 3}, sk} WS4 0] &9
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| olF Bl Y F T AU T 5 WE 7Helke FE=
Agsle] Uehd 424 859] 712" (Korea Ministry of Education,
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Y S5-S wAste] B4 ANt sl fARE AakE AlXEk
ok o] AF-52 ko] JoH FsA 54T Aol AxEHe
A Holgr) sHEo] FrAor e ARS Ak &
& AR 79 ZolE 4= QI A= FABIAL siAshs Bt
e Hohe Eol FA AL sHEe] bAoA AAE
TFAIE el 2goll whet asto] AbEgt 1}3«1 A E'o‘H
e =5shs AEAQ A3t e HEshe gl A5 A
Hojgr) 25 g o] Erks S 8 At g OloH
25o] 7z Aolek ol Ao AaE F AFAES ofF
SRR Tt B =5 J;i 3& FsIle olegt

19

r

Orl

il

wabqe] S SEshs v mAke] ofdle] Fastche Hil SIS
ol B BAR AN, BT B AAS S P 2ol

o gol wapxe] A deide & 4= ek E]L o] it

ARG O S0l V2Rt BRI =57 2 e B9l W8

SRR Ugo] tis] vjghalo® galEla Ang o]sS IS
L Ago] Wasle o Z 9tk

e} o] et Wb EAGTE BRI 2015 A4 HETHAe
713 A H 519 diollA] QR ol Rof A, sHeA ol

Zlohw 7] 35T} ik Lee & Choi (2017)9] 11538k S50t s
IOl AAE B Wk Feg ke Wyl ARs B
ATE S 4= et L AT A A ol & 2
HojFa Qlek T2y, o] At ot A9 ket s A7t
AHshs S FOR sk BA R Bt dart Qi é
=, Seuet st syl shdAe] mRlE7] ool 5%
Hehdo] ofe] Hstgolld dEA e AL & 4 312 :



2015 744 st Aol 1 7o) A|&aA B
2015 74 st} IAAAAE o]
BAEIL Tk 2022 g w3
523 "ot ook ol Lelele)
RAlRR SIS PASeR: 3

ACHE ol vlFeo] Hagt Aot

8 ahe Aol AJX
08 B A7} )
oA Fa3t oJeke AT

m
B

B Ao A= 2015 A B IPAol whe Zsha vk P
A 14Z3} 158k Estatel ARnubs 5328 AT ke s
o ol 1w Y T aleshl STk e T3S F
s} bAoA 18hd <wpala} ko] mie, 28hd A - A
P, 33hd “He} ZlE AR e AR HE 9 B4
o= shalch FAIHQl wabk o] 4 Hido® w2, vl
Y = 53 o] ‘el dolrh Soizk SEint ohel, s
7, kB, B, S A197), (B9 Su), B Reta
F2IP, AT 72T, B 5 S SRS ANE w
© B Asioltt. daHos wabel Yg e Aleshe
243} ylgole] 7S AT FEL A9Ish o] vigo] A
o] Eoict 1 Ax AAE sy SEe 2w w1EF Wk 1432
oA 9597H(68.57H/H), al5Stal %J&Z‘ WIPA 5FofA] 41974

15

Ol/
3R

]_

1

i

=

El

EI: r

_\Z_I
LL

=

=

o

Scientific Practices Manifested in Science Textbooks

o o] H BEF A4S FESGLY, BAUHOR i
E QA 3 ) B, 5 FEEES AEA)eA *ﬂ
A E ] A Bl AN G mEl EEshw
F B2 ge] - Greb|o] 02 W] AMEle] FA 7|3t
EE 23702 agybd 1 7Rk AolS nyc
SOl aTEE B g wefs] 9Ji HANEE B
A A=A (EF)0 2 AN ABSR: Sdo] ZHE WALG

Wb 9 B RS Beseh

Hr
n[m

H

gL

O x=2=

by BN Edibs Hotade] FRE
NRCQOL)SIA AAIE $710 -3 22l el

a5 ARESISIAL,

Ast7] 18l
golot skel &
SR o 4o BLAE)] 93] NGSSQ] HE Fo

AL S 2 sl B SENGSS Lead Sute,
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HsH 7159 BoE ZﬂJ—OPFl QA oL, =2 NGSSE Wilx|m}
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o] 7HA] 85 847} 7hssh bAoA ek 8ol At
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Table 2. Analytic framework (NRC, 2012, NGSS Lead States, 2013)
AEsP7): didoll disll A oR |@et 4= Q= AES 45k, on dHXl AL FRleky, ofd] wES TS 47 k3t AES AHoke 5
(25 24
(1) Azt Qzko] RHE Aol dhis) s}
@) Tspe AR} vjashy A4S ]
() WA WollH AaE olgstel B o S Qi WES s, 1 RS Yuslh, 1 YRS 0|3l wy 1ok
(@) =4e] A shelaiAALt 17t Ae MorL ARep]. g7 BA Ak A AT AES A Aol o] EHSE LRe]
() B SHolt e, B AUoln TAG Bt Hitsl
shd 8 7|dEe 43 4% (NGSS Lead States, 2013/2016, = F, p. 45%%)
FAY (111) TR 725 éﬂfe— sto] kA W A B o W2 JEHE =t}
~28hd (112) AR 22 T 4= Qe AES AEsiAY AAglth
(121) Wlo] uH o alo] dolLAIE Atk
sy (122) TS 7Rswh, wTR(AS TRselA) ) HES TR
Ty E*%.Am et RS o A, 1 A 7L Esiol e 28 Al
(124) AR AL ARg3te] 1 7Psa BAIE A&dit
(131) @4, W S ox) Eak Aujo] djek 3o 4& VG g 3 AuE YRslelAt aqshe AL Wk
(132) =29 S/ AAS AEat SR g DES i,
(133) SRRy} F&uRle] I U nd o Ag] "’]'7:“2 4 osm el AR sl
6~83d  (134) Hslr|ol FEskal FAgh *‘“ﬂ TAE 895k FES gtk
(135) 34 ok uIER, 7 9] FFAH Tl Thsat AeS Beoto] Bl T S gl WES Pk hsetohn st ety
o] LA 7HEE Ag
(136) =59 AAY A79 4L vgel= AR gl
(141) Qo oflidA] 53k datol digh 29] 72 LS 3o F7F JHE YrIsHAY ays= d&ES gth
(142) mdoju} o]28] HEE 53 71 ARE YRIIAY 245t= d&s gt
(143) SRR FEHQL Alo]o] kARl IAE 23et AAES AAs] a8l FES st
oy (44 B 4% EL gI BAlS PASElL skl 98 48e wt
A (145) xlﬂo] AZ 7R354, AAsHX] _1:17]—61—Iq-
(146) 3} AL, A7|3 Bl Aol A §F BN AL TgFtol BRRA T 4 Qi WES dth ssshokd Y Ex
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Table 3. Coding examples (Excerpts from textbooks are simplified

Aol A 3t Al 7F TS Al AL FA] =olsto] fhojE
A9 AnE =Sl N 29 oA mEg Al B
aetoy 22 gE o AR BpollA WSk o] A Al
Ao =05 Bl A EEo) 2 AR5k, o] T
A ARG AmA9] SHY B s o] AAARI Al g 2go] F]Ick

A 99 il S gk Mero R gifE 2 7k
L Qa7t FolA] sfte] FAE o]Fo] A E| UK Table 3). g
7he] Mg iR R te] A% RHEka AR sl Al
Rte] okl f4E Ustigleh Zeiv A M9 EEs aetl
< uf 3 71| Eo) Aol 27119 A a4l vEhls Zlos
HAEE A9 $5 BAEIE 7H, Table 3] 24 B AlgoflA]
Al 7FA1 9] golla] Al 71A] 2] AE gelstalct. skAIT A WA
W& B9 7 7 AA (23 skl ARgshr), <k 3
2 ARl o838171) 9 sk Q42133 534 F=)7F SRIH AL
npRuf EH50] AR E F 71A] Aol a4 (221 79} 835
FE)7t T BEFElRs A0 R BRI wheba] 37F2] 9] EgollAl
3712 AH9 57K Bkl f4E SRIsHIT) oA B0 etk
240 AL o w2 AR Qe HA PH a4 kg
DEo o} FHirh

AHe] 22 dtof| A= ofg] BF 847 FojA shue] Ade
T HL 20 e AAE ST A o R HEsigl
ok 7Hg, Akm BASkL sfalslr| e - sHse] W At

[e]
£ 52 AT IS I9 F FANS 3

unless directly quoted.)

WA EF Ug: FAEY L S
A HTEE B2 WEY E57]: o] IelM Wt A FEvt e 4 BAP [AEsP] (1) Wl 7]23h Wi 8ol AA % leAlel #3t o
(e 151 78k B EWA B2 RS Fe=nt

B. A7 F 574 (23 7Hdsiar ARgS]] (213) s NS ARgstel A1l 9 Q5
“SAT A Atol9] A2 13 ST 24 05 A7 MEAL o) Alolo] A2] o o WA, i 2] W FA8E deRick (221) 2Ho| FAIS B}l
13} 2 05 olgsto] AT BPe] EeE Fohs HEAE 20, A mye] WUtk (224) S JNUSHL ARSI WS 1S o Salnk
=S AnxkelRAL” [5=5F 5L 57 ARL o]83]] (534) koA zofl =5} 7 3 2 (el
“A mgGo] H2E ol gsto] AA| Ao] Bdjet WAES AkkslEary  HlE, viE, BALE, e ik gt die)s A el

“9] o 7ot Ao FdE o5d dFHeR ik gt vlws)R, [FEE AL Brpshl &%) (835) 2 Ee F UES B3 It

Zol7} kel 71 7bsto] FoelX] EefshAL” (3L 250 WL, D FuHAh

g 7lE AEl: =24, = 2, ALEe] B AlhE &F3th
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(A} AL S]] (331) A9l B WEAOR HraAs Aslet
o, 21 A8 el Sl Exuel B, AR 40 9fe B

“TP L glo] A7), oilE} Bhae) 5t Srof wlE Almo)] Pateke ver [ e Qo) o
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o] o|wA| Walx] Awa| Hx. [(RFa BAeka sl (422) =elai’l 2, 45 B M4l B9l ARE
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Ay ATE olgsto] YaBAG] Aol AYL A12S RS ARFoR 2 P4, A, Hust] Y, s BAS Slsi.

She TS 247 Tk el A Aol WAV QA A By
“Hgfe] & uf UmBAlY] olo] ufe} w5e] A7l of A detrly
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A mEUSI} Eofstn 1 AakE Aefslel waks) B (S5t 25hd T,
C 2w

445 Rs1] (631) RAre] A W el wIg) Ajole] Ak s A
A} Gl ABe Ty,
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9 22 WEAr vlo|odlr S el 23 uiels Zos nES
Uiro] ZhF B2 8] BAL (B3 28k 33k D ZIAp
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250t W Soln, o]F AR S| BA AL
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% T W S s AR el 2 79 ol
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£ 30| S50k WES AN, 1 552 n)e] Hetasg
RZA ANBRE 72 vigte s Tieksio] ANl

Table 4. Frequency of scientific practices by grade and unit

Scientific Practices Manifested in Science Textbooks

1. Laprol| RIS TpepaiHiol Ylzet A ol

T}ste] o) wlet wkst E50] AJFolut 1ol the 4= 9l

F3l(Gray & Kang, 2013)] w2 78} o] i E= thelda
FRAH ] 2o} Tk 2 git). 71, Ados Qe maE=
Hgo] 5 o|F= Eufut 38t 9] B9 <2AL Akl 4=3Yst
7Pt Ab Skl sk | 7t AdxElE B, TRt AlRE
Hoto] FAGE 2= AEolut Atfsl 4o AL FA 7=
5to] ool Ee % éi% AL, BrystaL, 2Fsp 7L xd
et Egk mA Al &
O] A =y ANdsiar AN 7E A2 4= Qirk whEbA] kA
A EhEollA Kol AP WIS shdo] whE Thelds A}
(Table 4)3}1, =2 FAElch

AR RS BAgh Aat 2015 Y wsabgel] o Fsh

s Ao AN el A HE (= Bt BlEET 1SD oY £2 RlE) a
AQ DM DI AD UM CE AE ol
e 0 10 2 28 6 17 3 26 92
o 714 3 0 0 1 19 9 17 0 12 58
B AEo] vk 0 4 5 15 0 18 2 37+ 81
ol W7} ol 0 11 0 33t 7 13 0 20 84
71A|e] 4A 1 231 5 14 0 50t 0 23 116
B2219] AgHs} 0 9 5 18 0 35t 0 21 88
220] 1A 0 15+ 1 14 0 21 0 16 67
A7|9} 27 0 13 3 14 1 35t 0 23 89
Ef|okA| 0 17+ 0 2 10 15 0 18 82
. A= oA 0 3 3 24 0 25 1 26 82
2 S TEEY 0 15+ 1 19 0 31 0 25 91
2R EA 0 1 2 30t 5 29 0 13 80
it si9 &gt 0 1 1 16 6 14 0 7 45
A3} ©a] A 0 8 3 13 0 26 0 17 67
33t wke o] AT}l oyx] W3k 0 15+ 0 23 8 29 0 19 94
71383 ¥x 0 8 0 24 1 26 0 17 76
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AT 9 0 15+ 1 30t 11 15 0 37+ 109
ofux Mgy} Bz 0 0 0 15 6 16 0 16 53
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R A 2H] 0 3 0 7 0 16 0 2 48
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slel W3} 0 5 2 21 0 29 0 26 83
o] Tkt 84 0 2 1 9 0 18 3 25 58
e} 27 1 1 1 11 5 16 8 391 82
HEATE ARAY oy A 0 0 1 12 2 39F 0 36+ 90
- 2 230 44 523 92 659 23 667 2240
= 0.1%)  (104%) (2.0%) (233%) (4.1%) (296%) (1.0%)  (29.5%) (100%)
WlE WA 0.07 7.65 1.47 17.43 3.07 21.97 0.77 2223 74.67

(025)  (651)  (157) (744  (392)  (946) (1.74)  (7.89)

(19.10)

AQ AEs/], DM 9 /Psta AHgat/], DI 24t AZlstal ast], AD A2 wAska a|8jsk/], UM 8k 3 49 At o|g5t/], CE 49
P3P, AE 2] 71Z8l0] Rolal], Of AR o, BN L8]
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Table 5. Frequency of scientific practices by science area (t The most frequent in each disciplinary area.)

2o} A

T HE

Tetg AQ DM DI AD UM CE AE ol &
a5} 0 (0.0%) 32 (7.7%) 8 (1.9%) 115 27.6%) 35 (84%) 1124 (29.8%) 0 (0.0%) 102 (24.5%) 416 (100.0%)
s}a} 1 (02%) 63 (142%) 13 (29%) 99 (222%) 13 (2.9%) 1164 (36.9%) 0 (0.0%) 92 (20.7%) 445 (100.0%)
A v}-8} 0 (0.0%) 45 (10.8%) 12 (29%) 94 (22.6%) 13 (3.1%) 99 (23.8%) 3 (0.7%) 1150 (36.1%) 416 (100.0%)
P At 0 (0.0%) 42 (123%) 3 (0.9%) 1105 (30.7%) 23 (6.7%) 83 (243%) 3 (0.9%) 83 (243%) 342 (100.0%)
o 101%)  182(112%)  36(22%)  413(25.5%)  84(5.2%)  470(29.0%)  6(0.4%)  427(264%)  1619(100%)

AQ AEsp7l, DM 23 Alsl Aol DI 4k Aslel sk, AD A sk shtel ), UM
QI Brlel, 4E6]

TH7), AE F7]0] 71z8}0] =ofalr, O AR
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Table 6. Levels of scientific practices per disciplinary area: Frequent practices
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