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ABSTRACT. In this study, we investigated the characteristics of the authentic inquiry components in the inquiry tasks of Sci-
ence Inquiry Experiments textbooks developed under the 2015 Revised National Curriculum. After classifying inquiry tasks by core
concepts, we analyzed the cases that students autonomously planned or performed the authentic inquiry components. The results of the
study revealed that investigating multiple materials component most frequently appeared in all units. However, generating
research question, selecting variables, observing multiple variables and transforming observations components appeared in a
few tasks of history and everyday science units as they were often guided or structured in textbooks. Controlling simple or
complex variables, observing intervening variables and considering methodological flaws components rarely appeared in all
units as most of textbooks did not consider or indicate explicitly. Authentic inquiry components of everyday science unit
tended to be handled in small group activities. On the bases of the results, the implications for the development of the inquiry
tasks of Science Inquiry Experiments textbooks are discussed.
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Table 1. The number of inquiry tasks by publishers
Unit Core concepts Publishers
i
P A B C D E F G Totl
Science in histo Nature of science 6 4 3 5 4 6 2 30
i in hi
i Research method of scientist 4 4 3 4 4 5 2 26
. - Scientific attitude 18 8 8 7 9 6 7 63
Science in life e e
Process of scientific inquiry 13 10 12 17 11 6 4 73
Advanced science Application of science 10 5 5 10 6 11 4 51
Total 51 31 31 43 34 34 19 243
=8 7|& At &= AAISHFR oW, JERo] -8 5= EE o= o] 9o
TS o] Bol A UEbs 17 343 E4S B & AREE 389 ABold B, agoly 440
A3to] et 8 45 5%t Chinn & Malhotra’ 9] g FHEE o2 By 5 ookt fgo] glomz ]’ o)y
EAE(Authentic inquiry framework) 424 B HeSle] @ mPS EITIEE @40] HolS BghYT) o] F I
FSHTAY WAL BT BE T FYT 02 BT 045 fAR 44L L 2% wFa)
S 2Tk WA A9 3 A BSHLAY Wb G, nFe wukA] B o] weke melste] 23A A
HE Hste] Chinn & Malhotra’] BAEL 54 glo] 98 w&3gith. Tuble 20 AAIT HF B4 S| HE 3
g o] BAS ARG F, oS vhFOoR ATl u BT 94E AT UE WEY], WS oY), W L 54
2ol gHA et a4 F YRS A dE =, st7], 23} s Astr], A BAA7]719] oAl 7kA] a4
AT} S Her)o) 6ke) Q4 F Ao M BEL a9 9% A1 59 a4 LR
Z 3971 A B Fat ek Ee e s 245k
 WISHE RS S MBS sac AR EL BA uhy
NMR 4159 3|43t Zo] o Baeh wios 245 welgrad wubs 84 Hde) tet 43 712
Hghsh= B4t S5 Hgkslr] aa= Uy of qllh S B0 SA0] gRt7] "ol WA Be EH s
Jefut ofju] A A R S5k Hek ghs2 bt a4} Zd ol whet EFskgich oju] 2F9] WA= e
ZgE MB] R0 S22 Wollkd QI AW @ B Bo] 314 Ayl wet ERH o] Uitk webA 2
Tol Al AARE B S HEkshy] 8480 dAls & O] WA &} WARE A=A, DS of| A A E B4 7]
5 DESE £ Yoludy] the] Zuket 2AG W dol B 4 /12T Y U R 97 BF 52 5
ab7] Aot Batak 243 WASY] Aht 2 WS Ao Fustel YA WA 559 BT BES £F
a7 042 BRI B3 B o 5P| 240 B9, s
AgY Aol A= sieh B A5 gt o] AAA E= | 3 g FAE S o whet s apaol A 3
ARl A AAURse] AZslels Bed mYe  FAHOR TR Qe tE B Ao} 2 wahaol A
Table 2. Authentic inquiry framework used in this study
Component Sub-component Definition
Generating . Generating and developing research questions on their own
research questions

Handling variables

Selecting variables
Controlling simple variables
Controlling complex variables

Selecting or defining variables to observe or measure

Controlling already-known variables through the process of selecting variables

Concerning and controlling non-obvious variables which influence experiments

Observing and
measuring variables

Observing multiple variables

Observing intervening variables

Using models

Observing or measuring multiple variables

Observing or measuring intervening variables which influence experiments

Observing or measuring through a model

Explaining results

Transforming observations

Considering methodological flaws

Developing theories

Transforming and interpreting results such as averaging data or graphing
Reasoning about flaws in the aspects of method or interpretation of study

Developing or testing theories about results

Developing studies

Studying inquiries of same topic
Investigating multiple materials

Studying multiple inquiries of same topic with different variables or types

Investigating task related materials such as research or newspaper
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Table 3. The number of inquiry activities including the authentic inquiry components

Component Sub-component Unit (%) Total
Science in history ~ Science in life Advanced science
Generating research questions 9(16.1) 18 (13.2) 2(3.9) 29 (11.9)
Selecting variables 9(16.1) 19 (14.0) 2.9 30 (12.3)
Handling variables Controlling simple variables 3(54) 13 (9.6) - 16 (6.6)
Controlling complex variables 2(3.6) 7(5.1) - 9.7
. . Observing multiple variables 21(37.5) 23 (16.9) 1(2.0) 45 (18.5)
\C/)at;iszggslg and measuring Observing intervening variables - 1(0.7) - 1(0.4)
Using models 2(3.6) 1(0.7) 2(3.9) 52.0)
Transforming observations 8 (14.3) 30 (22.1) 3(5.9 41 (16.9)
Explaining results Considering methodological flaws 1(1.8) 12 (8.8) - 13 (5.3)
Developing theories 8(14.3) - - 8(3.3)
. . Studying inquiries of same topic - 53.7) 1(2.0) 6(2.5)
Developing studies L. . .
Investigating multiple materials 20 (35.7) 72 (52.9) 31 (60.8) 123 (50.6)
Total number of inquiry activities in each unit 56 (100.0) 136 (100.0) 51 (100.0) 243 (100.0)
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Table 4. The number of inquiry activities including the authentic inquiry components in ‘Science in history’ unit

Nature of science

Research method of scientist

Component Sub-component Movement Periodic Additional ~ Mass Biogenesis Additional ~ Total
of objects  table  inquiry tasks extinction & inquiry tasks
Generating research
questions - - - 2(182) 6(46.2) 1(50.00 9(16.1)
Selecting variables - - - - 8(61.5) 1(50.0) 9(16.1)
Handling variables ~Controlling simple variables - - - - 2 (15.4) 1(50.0) 3(54)
Controlling complex variables - - - - 1(7.7) 1(50.0) 2(3.6)
. Observing multiple variables 8(61.5) - 2(50.00 4(36.4) 6(46.2) 1(50.0) 21(37.5)
Observing and .. . .
. . Observing intervening variables - - - - - - -
measuring variables
Using models - - - 1(9.1) - 1(50.0) 2(3.6)
Transforming observations 7(53.8) - - - - 1(50.0) 8(14.3)
Explaining results ~ Considering methodological flaws - - - - 1(7.7) - 1(1.8)
Developing theories - 8(61.5) - - - - 8(14.3)
. . Studying inquiries of same topic - - - - - - -
Devel tud
CVEIOPIN SIUAIES | vestigating multiple materials 3 (23.1) 4 (30.8) ; 7(63.6) 4(308) 2(100.0) 20(35.7)
Total number of inquiry activities in each task 13 (100.0) 13 (100.0) 4(100.0) 11(100.0) 13(100.0) 2(100.0) 56 (100.0)
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Table S. The number of inquiry activities including the authentic inquiry components in ‘Science in life’ unit

Scientific attitude

Process of scientific inquiry

Component Sub-component Natural ~ Daily ~ Additional . =~ Neutrali- Prevent- Additional .1
antibiotic commo-  inquiry zing  ingsafety inquiry
materials  dities tasks change acid soil accidents  tasks
Generating 1 3 1 3 10 18
research questions ©.1) (10.7) (7.7) (25.0) (26.3) (13.2)
Selecting variables 4 6 - ! ! 7 19
36.4) 214) 7.7 8.3) (184) (140
Handling variables Controlling simple variables 2 4 - ! ! 3 13
(18.2) (14.3) 7.7 8.3) (13.2) 9.6)
Controlling complex variables (09].1) (7?1) - - - (8?3) (7?9) ( 5?1)
Observing multiple variables (52.5) (331) . (1 52 4) (8%3) (135 2) (126?9)
Observing and o ' ) 1 1
\Iger?zglrérslg Observing intervening variables (3.6) ©.7)
Using models - (3%6) - - - ) ) (0?7)
Transforming observations 3 3 - 12 ! ! 10 30
(27.3) (10.7) (92.3) 7.7 8.3) (26.3) (22.1)
Explaining results Considering methodological flaws - (3?6) (1; 0) a 52 4) (8%3) a g 5) (gé)
Developing theories - - - - - - - -
Studying inquiries of same topic ! ! - 3 >
Developing studies 3.6) .7 (.9 37
Investigating multiple materials 6 18 13 3 7 > 20 2
(54.5) (64.3) 619 (23.1) (53.8) (@417 (52.6) (52.9)
Total number of inquiry activities in each task (1(;(;0) (1330) (15&.0) (1(13.0) (1(}3.0) (1(13.0) (13(?.0) (1:)%50)
glg Ze "HlA e a7 22 UE7], e oRr]e g FA R A A= AT O}XIUP o] 252 sk
L= ok 840f thefRt Mg S| 847 e e FE = AAERAAY B E5= 2ASHA] F9k7] die
o, el AU IE EOURE FANT 05 LA o CHE AR A A4S ASIE ChE RET AL
RIS EA(G)Y} 22 A& soto] AT A4S = Aol YERA] 3. & 501, Am WHE71E A=
Yot 7 e 75 HEsh= Y 2 5] 847t Y gk 5&2] WA (A, B, D, E, F)— A, v, A= 5
ehth g 2 A 1YS 242 B HTANE A 9 WEAE LY S on, BE LEA AY R 25
Ao Foll et AlEdold 22 SEste 2y SHA| = A5 S ot = Eg oA A At
olg3l7] f4vt bebgeh. A, hE 5FO] mubA 8 2isly] 4@ etk AT 0 LAY A F
Ao g T A7 2AE ST 5 AEE et Az 3t FA, B, )= = A7t w2, A4 Ak, A
A RES sho] WA B 4714, T2 WAAe] @ A Boll WA AR 242 F4] 97 £YT B
A 027449 BT 847k vebdet olul $4, 2W  Fo] 2 o|Fojgou], A £elE wEsteld AF
5 AEEE SAR G F9olt TR BWS AYs Wout AuE ol®A S0k sHeA AR BE
o] AdS HhEsl HAP(E)e} o] Ml g S e A B4 Ak aestr] 8.4(B, E)7F YERTE o] 2o
7153tal Fatoly I ZE Foko] Hlash= B ol A EohaE AAE WETIA), HEH7HES] HEB), Aw
Mg HESh), R W4 S, S W] ot U8 5 A Akl Ba B0 SEY 4
470 F2 Uehith olo] AT FW BF FANAE  BES mFshy Yglod 4F AR At mE 12
WA Co GE FAOE TR HHT 847 bt ShEo] B AR 2ASE] 84S AN HYT ALt
ohar & 4= glek UFEFLFA] QFQh}.
Boby eol] ek F7hBLE AR WEY, AT & @, ) 94 el seh Be] By o
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Table 6. The number of inquiry activities including the authentic inquiry components in science in ‘Advanced science’ unit

Application of science
Component Sub-component Photovoltaic Appropriate Development = o dly Additional e
power technology of advapced ity inquiry
generation material tasks
Generating r h
quesﬁonsg esearc - - 1(10.0) 1(8.3) - 2(3.9)
Selecting variables 2(154) - - - - 2(3.9)
Handling variables ~Controlling simple variables - - - - - -
Controlling complex variables - - - - - -

. Observing multiple variables - - - - 1(20.0) 1(2.0)
Observ;ng and_ Observing intervening variables - - - - - -
measuring variables

Using models - - 1(10.0) - 1(20.0) 2(3.9)

Transforming observations 3(23.1) - - - - 3(5.9)
Explaining results ~ Considering methodological flaws - - - - - -

Developing theories - - - - - -
Developing studies Studyi.ng i.nquiries.of same t(.)pic - - - - 1(20.0) 1(2.0)

Investigating multiple materials 6(46.2) 7(63.6) 6 (60.0) 8(66.7) 4(80.0)  31(60.8)
Total number of inquiry activities in each task 13 (100.0) 11(100.0)  10(100.0)  12(100.0)  5(100.0) 51(100.0)
ZFSHE BES SHe AOE QUh oloh go] fAKE AT ALY WS I Fo= el A7 M
FA HFE S olg 23do] & ¢£4@ﬂ44 #5}7] 47h heksteh Bop w9 AR e
TS AN BES B A4 Aol 99U HE 7o P02 e Aast )
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Aol w3t FxolE g7 BES AP B g o2
Zuko 2 sG] SARE BT BES A TARER
shi Aeke B89 5 9l

uhel Eaah wel EAS), wa) wa S5, 1
A A% esly] aat HeRE LatkolA AFE
ore 797} 5B Q7] w o] vl &o] Woteh. o] 5
& a0l peE 850 49 wikA AT SAlo 4 1
) 97} ore-S ofuj it o] 2§ Rk T o] EAo
ok Q1AL ol T whA A AbTLO] B8-S HXIHe XL
oA Zaste, T E5) ghvt B 9 24 B5o| A H
%) ore 3704 ool d W B8 Fasth. sk 5t
AEo] makA U AR RE o WAHel AF glo] o
3 ars asm BYsts A UA O ey it
o] At Al A o)g It sHSo] ofof
AT B A7 B 4 e Y8 2L ast 9
o olu] Bt Wl BASY] a2E ek B BE
© s Aujsly] 9 et el BAe] R48 nE
wakalaL 99l on, e Wi 24l7] adv) et B
B TroFek WS S4517] R4S Zasta o 1
o 7heka Wl EAjsl7)o} thoret Wg S48 &
A% TS BT BES FEO] Ao Baa
ol EASLY| U e Ws 245 842 uad 47 =
et 4= 9e Ao wekEh £ AAE A TN T
A gol Fez olo] Bt LS Bl A §83
Aol

nhxate & W o] §317], o] & WA A7 7], 2e A
o e 717 HPe] R T FA S40) QRe Wi
fdolnz BE ¢ A6 £Ys]E ofele S4o|
olck. et wakq AR o)A oleld a7t & ME Ut
BFUEA) GRokRl WA 7E Y o] §517]9) AL 3%, LS
FA9 ofe] 74 g1 Aol 3Fol et wY
S BEIAAY 0|2 BEFHE A, BT 4 F £EH
ofolt] ol & A2 & BT FA| 2 st sHe 2w 3}

Yol A% A F Shubo| B, g kA o)A of
2 AW 4 G BT FAS =YY Bat gk s
Sol, WETHO) UE BT FAR AAH oAb &) 3}
o} E7 o] 2783 FA0] AL 0|2 W77 &
47k BE b ol A B W kol Fich. Tejma A
SAkA T9lol A ET aat S AE e RS 5 9
28 9T BES TATE AR FASHA, o T BE
TAo] gole T FAE mET O] Ao A A
AABHE Aol TS 7HA oF & Rolch,

o
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T 2EIA et BT 840 542 S, Bl
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AF OB ol XA UHE AYS WelT o, AEL
59 Amel ol g AL /M54l ek utekA A
At BaAste] WSl YSRFTUY WHE A EY
o et B3 of2le, ©7E Sast shgolA A
Uehts 54 5 24T Bast Ak oS Sol, g7
efoll Aolshs ST ALY A EA-§S WHIHA
SAEol b e 8y Adn AT LSS o5
ol sk, A o B B £ PSR BHG
chel TSP A B NS AT AR A
2 22 4 9 Rolu
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