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ABSTRACT

This study aims to analyze the types and characteristics of inquiry activities in the 2022
revised science curriculum. To achieve this, inquiry activities were categorized into five
types, and those presented in the curriculum were classified accordingly. Based on this
classification, differences across school levels, variations among science sub-disciplines, and
characteristics of digital-related inquiry activities were examined. Additionally, the required
laboratory equipment and materials for supporting inquiry activities were identified and
analyzed. The key findings are as follows: First, as students progress to higher school
levels, the proportion of direct experiments decreases, and a more diverse range of inquiry
activities emerges. Notably, digital technology integration becomes more prominent at
the high school level. Second, physics and chemistry exhibit a high proportion of direct
experiments, emphasizing precise experimentation with real-time measurement tools.
Earth science focuses on investigation and data analysis using digital tools, while biology
highlights field observations and ecological studies, necessitating portable equipment. Third,
the proportion of ICT-based inquiry activities is particularly high in physics and earth science.
In physics, ICT is utilized for precise data analysis, while in earth science, it provides indirect
experiences for topics such as volcanoes, earthquakes, and celestial phenomena, which are
difficult to experience firsthand.

Keywords: Inquiry activity, digital technology, 2022 revised science curriculum, laboratory
equipment and materials
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Introduction
Al ARl 7] Eat ggo] S435] 7HESRE A, A A2 T o7 |u BHE S
Hut 24 o d TS 24 FEF Al gt 2417} B =0k 2L QU th(Sung, 2018). 55 42 A
O tjRE= 2AE 225 Aldloll= T3t #oks #7148 02 S3sto] Mz 7RIS HES = Us
Ago]| ZZH . ofof| WekEo] A 22 17| & A 43S 2l ul& Al S AFA oz 7
Skl 1O H(Aditomo et al, 2013), 2|2 G A] Bl ARE]7F @ Ftsh= el & QIAE F/dsH] Il A 1L
9 Z7)0]| Ax] A && 0l WA A /AL m M| 2kom o] 2 W8T o] Hids)
20255 E TA|A] @ Aol 1= 2022 71178 &2 M-S0l Zl0] Sl s Bl Al
T FYsHEE okal glom, o Aol - AR FShal Shgdhe 2 RSl UTHMOE, 2022a). 9]
oA &5 Axshs 22 etate] EA o=, 2022 707 et wa g ol A= a4 gatel A sf

2 58, I oAEH 58 52 7|12 ol 242 ETHMOE, 2022b). 28t wit= 318} 7 ofsfel ot
SHA AR S SRt s oz g gl *e'%d %*.494 w43k 250l 55l Th(Aditomo & Klieme,
2024; Kotsis, 2024; Seung et al., 2014). o]2{&t &+ 4 8h&-2 S50l A A4 4ot 4 7id
& *‘—Z—XLE olsfataL 2feHA AlaL S %i Ao M, =40 ze gl 24 512 582
71E 4 AR e ol 7]ofEt: £, 7120 wAk =7 o)A oA Hloju o] 554 0= o
Stal %%Lolr S R SR Zd%a TRk =M, st} s ot kool DA EE s S v 2

A3}51AR= ] A] o] thMinner et al., 2010; van Eijck et al., 2024). &0l = tA & AlA, AFEQIE Yl (IoT), Q13
A5(Al) 7|8 sk T 5 - A 7|27 3t =] AL Q1.9 H(Dayan & Tstbulsky, 2023; Saribas, 2023;
Yanez-Pérez et al., 2024), 2022 7§74 T}sta}t w83 o| M = SHY o] w4 Sh52 A Yot s 2|4l AR EA
712t 71)7] 55 AP ol A4 6] E-8-5H= % 5kl QTHMOE, 2022b).

et ekt wsg S 7|Rke 2 oF AJH 7| E g e S BA oo 2et i Aol At AJA
A FaA} obe Aot gt 7|9k a5 Bolf 28} eks 8-S 0| 1 Af she A7t 2 AR QI
Yoon & Choi (2019)= 2015 717 TFeta} Wb o] =atw 1eh A% 7| &S BA1510], A% 7]&0] E4 A
Al Zpl et Q1A 17 Zpelol] HEE] o] S HrRlom, o] & 7Adst7| sl thst '+t k5ol 7hedt A
H715 70e] E /85 MBI B3l o] k=g Eo] e AFE S 7| O‘Ei 8H71e4
T #8442 ZFESIATE Chae et al. (2022)2 Z-55HL 5~651 28} Wabx|of| AA|H H1gdE2 A
oy o] g5 AkE siA] 5 oA 71| R o= ERok, BE-solla Ad At XH<>4"Ur I
0] 25 59 FAI-S 45, oS a3l ggs AAIE gt 1A detel tigh A& Sof AQt
SHItt 1 1270 =of| A= 2k} e S5 7T M 2K Strategies for Assessment of Inquiry Leaming in Science) X
BAE S Fofl g 7|8k e wso] Adnt s Aok, wAkEo] 't fdolA e etaE |
Ao & g7t 4= Qe & Fe TSt AlElet =78 7SI ThFinlayson et al,, 2015). ©] ZEHE = 7}
A AR, A A, =2 4 A, ZAFAIE 5 U 7] 2 ' Ve AR, 't ghgo] gAY
=9 WA Abr g} FA4) 54 58S ke dl EA e EofFUTh B3t Kotsis (2024)= - 7| HE
5o =9 b Ay ZAl A Y & b4 0 7 LSt e Aok, olE A Ad 5
A w0l 32785 =253l Aceska (2016)= PHA = Uote] A =2 25t w8k o] SHY F4le] -t
o ShEAEoAl AEs AAR "LeHL B2 Folrhe AP E AlgohH, ol & ol 2k 4%
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wah ARl el ket e, A TatshE ok g2 Y el ulam BAjolu, ey A 24
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Materials

& A= 2022 70 ek w S o] E e 582 wA sk A sy A ol AlAE ErEaat
BH71ES F8 A o= Attt 4] Al el aapaf 7} 7 7ol wgi7g A 2ol = g}
WA 7 20ME ECIE g eo] 24§85 240k, B4 Al-ol| aibA 7 7= 2] 982 7%
(RS 5~6814, S8t 2~38Hd )= 2022 71 et WSy AR e §E e Ve o R w
Sk, o] WS oll A A E B E-E-S Farsinh 24 Aol a7} FiEE] o watME Sol
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A} ZH1%)9] 3-1, 322, 41,42 T3t WA 427, 31 67]] ZHAKA 2WAL 2%, B, D, E E G 284 2H1%)
o] msh wbA 79, 158k 57 ZTAKA, B, D, E, F 2WALZH 15)0] ZE, Uuk Mel 212 Medo]| st
5= Wb 647 O 2 Table 13+ 2T}

Table 1. Textbook information for analysis
School level Publisher Subject
Elementary School A Two versions of Science 3-1, 3-2,4-1,4-2

B,C,D,E,F Science 3-1,3-2,4-1,4-2

Middle School A Two versions of Science 1

B,D,E.F,G Science 1

High School A,B,E,F  Biology, Cells and Metabolism, Chemistry, Earth Science, Earth System Science, Electromagnetism
and Quantum, Genetics, Integrated Science 1, Integrated Science 2, Matter and Energy, Mechanics
and Energy, Physics, Planetary and Space Science, Scientific Inquiry Experiment 1, Scientific Inquiry
Experiment 2, The World of Chemical Reactions

D Integrated Science 1, Integrated Science 2, Scientific Inquiry Experiment 1, Scientific Inquiry
Experiment 2

Research Design

2 A7 2022 784 ¥tk s§2(MOE, 2022b)°f AIA1E R E85at ge w7 D 7S BAE
th oIS &3l A, 2AL AR 24 5 SO 2T E = AR B 245 FAIgkeh, eI W E
4

2L

=2 o, - ©
Y50] S92 =254 S5tk 24 Aol WA TRIY BAC) BE HH71EN HTREL A
st " 27 BEES ARl A3 IEd g7EEol Aol AlAE B, 37 IERlt AlAE
S m PEsle] W IPPo] 2 7S YTREL FAH 02 E23 %t
243, A7 1018 B8 A AY, TAHEE, 7 AY, AR B4 B
98 o BTUF A YR BRI, A B HHVIE BTLF S YR FReSl,
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=g 24

AEE 2she 5 5ol ol sIic hISe 2 g 9] §EE e ol e A7 A 78 5 S
S35}0], DNA 282 A25k31 DNAC) 727] S} 7442 978k 85 o] ool st

5k 2 Al J B FA] 7] (Information and Communication Technologies; ICT)S 43oh= 2022 7§74 2Fskat
WS o| M HAE A5 kg F =S oefstr] flol, Blelole, 4 FA, YA "t =, mlo| A2 A
EZ, ARERIEU A, AlEo]d 22713 55 PAIH o2 okt elds-3 HE = FAsto] §4
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WS = WA o A AASH Etgkgol I 3t WAt W 7|2 E =& S 51 o, A9l W
22 Taple 29+ 2t}

Table 2. Framework for analyzing inquiry activities based and example
Achievement Standard  [4Science1-01] Students can infer the physical characteristics of landforms shaped by water flow and nearby terrain.

Inquiry Activities Observe the flow of water after constructing and tilting a terrain model.
Experiment Content ~ Observe how terrain is eroded by water flow and how new landforms are created through the accumulation of
sediments.
Required Experimental Tools and Materials
Textbook 1 Listing the Tools and Materials Presented in Textbook Inquiry Activities.
Textbook 2 Listing the Tools and Materials Presented in Textbook Inquiry Activities.
Textbook 3 Listing the Tools and Materials Presented in Textbook Inquiry Activities.
. . uipment Required Amount  Required/recommended/
Domain Tool/Material Sggciﬁpcr:tions ! Standard . optional Remarks
Earth Science Model or Terrain General Type 8 per laboratory needed Required
Shared General Inquiry Spotlight Standard Type 1 per laboratory needed Required
Shared Measurement Ruler 30cm Laboratory 8 Required
Shared General Inquiry Modeling Clay Small 1 per 4 students needed Recommended

A W& ARz oA, 25ohl 3-4shdwt2 7R 78 wbA o Y E s §E3P°1 z
278 2SI, DEH AN ST TN 13 258 2797 2

514 97 A1 A97) Bokoo], BTS2 7ol Al B 17 3 IS Ao} A 32 AN
5P wahA 9] thefAd S Hiodsl= Z o] 7Hs5}9itt o]of the 3',}/\-]01]/«1 TE0Z AA|SH T L 7| =2FAY

S waA 12, Wt 17 ok 2T Y 7R S B85 S-S Wit 29k Wk 3o xﬂAlsFﬂE}
SR &8s 15 o] TR S QIASHHA = B Ao| 1 "4z o2 W oot it W 7|2 E =&

7] o3t Ao, WIA 1'e) BT B 7|AAE B BFE EEoHs 7)20] BT T 29 WA 3 oﬂ
A AT DTS S Eo] Z8Ad L Alg ot 52 gt T £20] 7|20 2 Aotk wubAfrt D]7H
B 9= 2015 717 2t w b o] HtEEit Ag ﬂ:rL(Son etal, 2017)2 5k w8y 7+
S DRI, 421715 Yol Ak A9 ol 283ge] BEEo) 22 7 WAl
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STHEE B 07 LIS £E5HE A 7 w3 8 1 T Table 29) B4 B34 AR
13 24 Zakg Asigich B0 N2 2 e Shusp] gistol, 2447
271 V] HUHE L4T T SRsislont £4 ENE e ekl eu 8 A3sio] 2419 e

Results

Classification of Inquiry Activities by School Level and Sub-Subjects in the 2022 Revised
Science Curriculum

SR GG 0] G2 2499 ol ) Belop] isfel 2500 B9k, 55t
HH71ET GTHES 0 2 DTN AN Y GTHES FHEE B R AT Table 33} 2

Table 3. Classification results of school level-based inquiry activities

unit: frequency (%)
Category Experiment Investigation ~Simulation Data Analysis Non-experimental Activity ~ Total
Elementary School Physics 12 (18.2) 0(0.0) 0(0.0) 0(0.0) 1(1.5) 13(19.7)
Chemistry 21(31.8) 0(0.0) 0(0.0) 0(0.0) 1(1.5) 22(33.3)
Life Science 11(16.7) 0(0.0) 1(1.5) 0(0.0) 3(4.6) 15(22.8)
Earth Science 9(13.6) 1(1.5) 1(1.5) 0(0.0) 3(4.6) 14(21.2)
General Science 1(1.5) 1(1.5) 0(0.0) 0(0.0) 0(0.0) 2(3.0)
Subtotal 54(818)  2(3.0) 2(3.0) 0(0.0) 8(12.2) 66 (100.0)
Middle School Physics 10(21.7) 1(22) 0(0.0) 1(22) 1(22) 13(28.3)
Chemistry 8(17.5) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 8(17.5)
Life Science 7(15.2) 0(0.0) 0(0.0) 0(0.0) 2(4.3) 9(19.5)
Earth Science 7(15.2) 4(8.7) 122) 2(4.3) 0(0.0) 14 (30.4)
General Science 0(0.0) 2(4.3) 0(0.0) 0(0.0) 0(0.0) 2(4.3)
Subtotal 32(69.6) 7(152) 122) 3(6.5) 3(6.5) 46 (100.0)
High School Physics 23(17.6) 3(23) 2(1.5) 1(0.8) 4(3.0) 33(25.3)
Chemistry 27 (20.6) 2(1.5) 2(1.5) 1(0.8) 3(23) 35(26.7)
Life Science 17(13.0) 2(1.5) 2(1.5) 0(0.0) 3(23) 24(18.3)
Earth Science 9(6.8) 9(6.8) 2(1.5) 11(84) 6(4.6) 37(28.1)
General Science 1(0.8) 0(0.0) 0(0.0) 0(0.0) 1(0.8) 2(1.6)
Subtotal 77(58.8) 16(12.1) 8(6.0) 13 (10.0) 17 (13.1) 131 (100.0)
Total 163 (67.1)  25(10.3) 11 (4.5) 16 (6.6) 28(11.5) 243 (100.0)
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ZAL 52 25507, 3.0 %)oll B3 S8t (77, 152 %)F AL5shu(1671, 122 %)ollA 885 &
A5k HlEo] EolRlH:. £5] A7} ool A AL &50] o] T8l 471(8.7 %), A5l 97
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3918 9 ARGO A& 2 sfj=2] /g4 H|atstr], ‘A 7] e 9/ B #lolt] §/d 52 ol-&stod 7|4l A
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Fol=E ro =, BAoh 2| A|ARLE EASHL oS 4 =5 SISt A e o g8 s =
(87, 12.1 %)@ 530177, 13.0 %)l A1 213 A ¥of] ofo] T WAl = =2 vja2 AL 3l
A 3765 %)= THE Stalgol| sl §HE-E F AFAIShe HIEo] Wt 25 sholA =
Z|E AW, AE &R 71E Aot e ol 712 B3 T 257 71 st] 59 EEol
, 155t o| A= DNA 2@ AZ5lal DNAS] 724 EX3} 7214 e7sl7] St 2ho]
Sto] kA 7 d2 AlZElslal 344 o] 22 FA|glshe B o= A= 3l

7o} wtol ste| Wb 2 gatdhs K8 7] Afol7t l=A] ERlst| flstod, sk ot At
S, A|Ftael Fol| wet gt ehs -85 et A= Table 42+ 2T
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Table 4. Classification results of subject-based inquiry activities

unit: frequency (%)

Subject Experiment Investigation Simulation Data Analysis ~ Non-experimental Activity Total

Physics 45(76.3) 4(6.7) 2(34) 2(34) 6(10.2) 59 (100.0)
Chemistry 56 (84.8) 23.0) 2(3.0) 2(3.0) 4(6.2) 66 (100.0)
Life Science 35(59.3) 2(34) 9(153) 1(1.7) 12(20.3) 59 (100.0)
Earth Science 25(38.5) 14 (21.5) 4(6.2) 13(20.0) 9(13.8) 65 (100.0)
General Science 2(28.6) 3(42.8) 0(0.0) 0(0.0) 2(28.6) 7(100.0)
Total 163 (63.7) 25(9.8) 17 (6.6) 18(7.0) 33(12.9) 256 (100.0)

et wato] 5he) wate Ydhs f3e wAIg A, E Aol A ARl 7P w2 HIFE A
o Eb R g F3o] xfol7h bttt kshe A gtehE S A5 Ao o] 48 %2 7HE
Eron, £23k(763 %), 221393 %), AT3H38.5 %) =02 A Ao Hgo] At £t
Thapshe A A v o s A9 o g0l 47102 %, 62 %E w2 HIES Bl o, ZALEE(E
215} 6.7 %, 88} 3.0 %), 77 A& 28t 34 %, 88} 3.0 %), A5 24 5528} 34 %, 3151 3.0 %)y B
TEE F 7 HIEo| vl Wkt ekt 22 gkl A AEE Skl e g S Shaeke s 4
o} AL, Agrg et Al Fakek2 A o= A A ol g R sy grEEoR
o /gt AU

Akl 217 A9 9fof A o) e 851271, 203 %)z 7 A 9(971, 153 %)°] T2 HIFS AR
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F A2 BA 250 ol 2 202 Uepdet At 425 B8 sto] 2|70 £ 73] S} o] A
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#2290 S Sttt $5.0.2 dslol 2k 3 46 9 HRUEOU, 13905 WrlelE 74
she wse] g7 Ba e dAH o R RHs], Mol WS ol &stel Saleste] 34 27let 27
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Classification of Inquiry Activities related to the Latest ICT and Devices in the 2022
Revised Science Curriculum

2022704 et MK TAStsoll A B2k e 10T UAE 71712 BEF BB E TS
RI5}7] flote, & 5 Hllole B 374 B4, HAIE g =41, nlo| A2 HE S, ARSQIEU Al
A, Aol d 220 B8 52 AH7E B T B ol 26k o= A AR ik
Table 52} 2t

Table 5. Classification of inquiry activities using digital devices by school level and subject

unit: frequency (%)
Category Physics Chemistry Life Science Earth Science ~ General Science Total
Elementary School 0(0.0) 0(0.0) 0(0.0) 1(100.0) 0(0.0) 1(100.0)
Middle School 2(25.0) 0(0.0) 0(0.0) 6(75.0) 0(0.0) 8(100.0)
High School 7(30.5) 5(21.7) 4(174) 5217 2(8.7) 23(100.0)
Total 9(28.1) 5(15.6) 4(12.5) 12(37.5) 2(6.3) 32(100.0)
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Required Experimental Tools and Equipment in the 2022 Revised Science Education 2022

2022 717 ettt wsaprgoll A AAR EehE2 s 3ohs o] ottt Ad Wt Bl 7|A A E =S5t
T4, W, Y A 2 ERIIET, ol F B8 s 2 st ot e om gt Ay wAt
| 7|24 255k 75%, 5 98%, 1153l 117%0] 0] 1Th Table 62 B4 A w7 L 7|24 & &
= ol AlgH otk

—

i e

Table 6. Some of the essential tools and materials for each school level

School Level Subject Tools and Materials
Elementary Common Funnel, erlenmeyer flask, UV flashlight
Motion and Energy Simple switch, rubber hammer, small light bulb, laser pointer, burlet pliers, tuning fork, enameled wire,
mirror (flat)
Matter Experiment containers, syringe, scale
Life Microscope (optical), microscope (digital), microscope (real-time), thermometer, dissection kits
Earth and Space Sedimentary rock specimen, fossil specimens
Middle School Common Funnel, evaporating dish, gas pressure sensor, temperature sensor, carbon dioxide sensor, thermal
imaging camera

Motion and Energy Sensor (force), speed meter, simple switch, calorimeter, spring, magnetic field experiment set, ampere
meter, voltmeter,

Matter Separating funnel, reagent bottle

Life Rermanent specimen (oral epithelial cells), permanent specimen (neuronal cells), permanent specimen
(red blood cells), microscope (optical)

Earthand Space  Cloud generator experimental set, vertical temperature distribution experimental set, streak color
experimental mineral specimen, astronomical telescope, solar filter, sedimentary rock specimen

High School ~ Common Digital pH meter, gas pressure sensor, temperature sensor, fine dust sensor, carbon dioxide sensor,

erlenmeyer flask

Physics Wireless MBL cart, laser light source, light-emitting diode, electronic circuit experiment kit, thick spring
for wave experiment, polarizing plate

Chemistry Burette, burette tongs, styrofoam cup, calorimeter

Biology Capillary, square bowl, coagulation plate, cune fermentation tube, microscope (optical), micrometer for
microscope

Earth Science CCD camera, astronomical photography device, astronomical telescope, clinometer, polarizing
microscope
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Table 7. Some of the recommended tools and materials for each school level

School Level Tools and Materials

Elementary School Sound meter, digital heart rate monitor, moon observation board, constellation board, glass tube, crucible, crucible
tongs, permanent specimen (Paramecium), orbit tellerium, sun altimeter, volcanic eruption sample, igneous rock
specimen

Middle School Telescope smartphone holder, nebula cluster photo set, burette, barometer, psychrometer, ringed wooden block,
convection tube, tuning fork, burette tongs, multimedia video microscope, permanent specimen (black worm),
permanent specimen (plant mitosis), permanent specimen (Paramecium), pulmonary movement principle
experimental device, microscope (stereotype), mineral crystal structure specimen, calcite transparent crystal, orbit
tellerium, binoculars, geological hammer, solar projection plate, portable light meter

High School Frictionless experimental device, infrared thermometer, electric circuit tester, bio chamber, osmotic pressure
experimental device, optical table, bar magnet, dynamic cart, magnetic brake experimental device, electric motor,
depressurization device, periodic table of elements, saccharimeter, multimedia video microscope, culture container,
plant guide, dissecting needle, microscope (stereotype), star spectrum photograph, scale, rock thin section, galaxy
photograph, galaxy spectrum photograph, geological survey tool set, astropholoric photograph
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Table 8. Some of the advanced tools and materials for each school level

School Level Tools and Materials
Elementary School Insect encyclopedia

Middle School Sensor (velocity), sensor (electromyogram)
High School MBL spectrometer, resonance device, wireless charging experiment kit, capacitor, parabolic launcher
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