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ABSTRACT

The 2015 revised national curriculum aims to promote students’ inquiry capability through
school education. An integrated understanding of the inquiry-based activities is necessary
to strengthen science process skills and practices. The main purpose of this study was to
analyze the inquiry-based activities used in the Various Forces Unit of five 1st grade middle
school science textbooks in terms of science process skills and science practices. For this
purpose, an analytical framework was developed by identifying sub-elements of science
process skills and science practices. Based on the analysis framework, we analyzed goals,

") processes of finding the answer to the question, experimental steps and predicate in
-~ questions of the inquiry activity. The results are as follows: 1) Various science process skills
updates and science practices were used in one inquiry activity. 2) Science process skills and science
practices used even in the same textbook were different depending on the inquiry-based
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Introduction

=Ule] Alth2] ¥atol thx|otal 7 9 AL]A @415 Rhdshr| flef eyt n sy A|EH 0=
N8 E 1 lom, wso] Wekd = tslsta it S-2juiete] wistat wsug o] 749 A3t wtskt wS
Iol| A FE] Tsh 't w82 ZFE5E] Al o of g &b aSabg o] iAol e ket Ht 5 S 7
2 5HE AEH 02 AAE I Qlk 2 2015 78 Tt wSabgol| A 2ks} wattof| A Sl W&
2 5ol 7 2o & 7|24 o] B ARl 53 0 2 13 Bt 532 7F5}kal QU T(Jeong et al., 2019;
Kim & Kang, 2018; MOE, 2015).

Skl dol| A e} LS F9h Sha-2 w4k I o] ' 52 59l o] FolA|H o] & Gl 1t &
T 557 g)do] B2 4 ATHCha & Ry, 2018; Jo et al., 2020). =3+ 25t g-tolli= 18} €L 7] 50] 7]
Z7} =, 18} At HedE]of Qi ake} gt 7l solst ZAIE s s Urbe ARt ofuet ojek B
HE AR 214 A E 9Jn]ghch(Hong & Son, 2011). -2jue} 2fata} w-Sapgo| i = asha} shs 2] & Hh
Hog W BF, B, Y, T 712 o5t E 7)s S7ER| e A QIAP, TR AT, Rl B A
25 HeY, A7 oA, A =F, ‘GHteF o] 9 18 gt 7] 77HAIE AlAIskL ]l 2015 7178 1S
YL QAL S ekt 7| % T 7] 50l F7FFATHMOE, 2015).

sk A2 n]=o] ZFA|th}Sl7 |5 (Next Generation Science Standards, NGSS)°l|A] 15 ~8fglof| Qlo]
ek gt 7] 5 Hko] ofuzet 2| Alo] H e 9k ZF ol Wk e 7i\ES B % A asletal EAIZ] Ao
THNRC, 2013). NGSSOllA = Aokl 4| #4517], ‘BE 7idstal AREsh7], ‘ZA Algskal 88517,
2t FAsta s Askr), ‘Gt 9 AFE AR o] 57, A Adskal A s 1ekstrl, ‘S ol
Sto] =9Jsl7|’, JRE AL, Wrletal, oJAkAG o e 87FA] TSt A% o] 2kt SR @ A9} FAl ol
K2 AAE Fsol2t Aokl ATH(Choi & Choi, 2016). 2015 7178 TFet w-&1p7gof|Al+= o] 2{qh e} A3
2 X202 g5t} o & Eof, Tl W8 AAIE AAISHHA 1} gt 7]50] ket 7 gt A s
o] }5kat} w 4S50l 423 & oo -2 A|Qbstal QITHKim et al., 2017).

148} Wt U8l A gt sl tigt 534 ol Ad3-AQl wsarg o] Ade 9fsl DAl
710] & 2= 9)thpark, 2017). ¥13 78} WrpA= WL THH o] AAJSHHFeF, B U8 WSk Hh
o] A0 & FHE I FASE AHEEO| B & (Park et al,, 2012) WIFA] U] B gof Tigh 4] 0]
™ o] e} Hedst AAG-Eo] thefobA| 3= 1 Qlek. wkeh wakA W gt Esol et 413
of| Lyebd k&) gt 7], kst A dolA 2 AT ER RS 4 ). wbsh gt 7] 53t v
75 WS HE A E ohga} 2} 71389, o 49 3](Kim & Yaeu, 2004)= Al 74F 1531173
gkt 28 Fpek waka|e] A gt ErgollA] AR e 't 7150 RIS XALsto] 22, 3k
Attt o 2 v WSk iet Aluked-&AJEl(Shin & Na, 2006)= A72F w5172 248
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7} o] HIA| =) 2 ThKim & Kim, 2015; Shin & Na, 2006).

st A gl AR A= 2009 707 Tk wsabgol AR E FokE 4= Ut dE}-o]2n]
(Kang & Lee, 2013)x= 2009 707 ot} wlg3p7g8 285t =2 1, 1 alapr o] | 55, 2{R1A]-Z ol
(Choi & Choi, 2016y -8t 2}s} w.ykA] 5Fst Thelof] AR gt &3-S, 719 2] o Fh(Jeong & Choi, 2016)
2 513} 1 wapa 9] Bt e Aol ok 207 S(Kim et al,, 20172 2015 7178 W83 S8k
1k} wka o] Ay ket thel o] |t SE-2 BAJSkITh

Kang & Lee (2015)2} Choi & Choi (2016), Kim et al. (2017)2 3-54] 0 & Bl Zhzof| A T w}st Azl o]
H]&-2 xfo]|7} UA|9E Ah5 B skl siAslr) el ARy Adstal EAlsh 4 119ket ' 7F B Tl 7}
=2 H| 8-S AR5k 9122 AR A A 5HATE Jeong & Choi (2016)2] AT A & EFL Bz oA A1&
HASIAL A 57| 7t 2 B &2 ARG Q= A0 = LEH T

2015 71178 ekt wsapoll A= 71 % 2t gt 7)ol eAkEo] ZRE oL o5 #
719] =3P 2] kL pe} e Egofl tish el A} e} gt 7] 5ol s Y84 o s
o] XY n|5stet. 274 S(Kim etal, 2017)°] 18} gt 7|52} kst A% ST A wx}k 2AI5)H
719 42 AE &5 W8 ETE= Aeo] EAS T4 R ZAst] H E55 TAH o8
+ ol $A7F ok 18j a1 2015 TRt 7)1 wlSbof e Fatal 18hd
of| chigk 2pek gt 7] 5t ket A S EARH AR =
WSO W2 EE tugdd 7S, e WE
oAl 1 7ol Ath(Na & Song, 2015). AEIol|A = F70] Fo/4d& A &4 02 Zhx5)
of W& o] WA o5 A3 A o2 Higsial 9l

A 2ol BAIsHE 2 Basitt, Eat olof it AT W4 Sl A B Qs 2 A}
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Materials and Methods

Research Target

2015 7174 wgPgoll A= 7189 wsid i EA AFH7 € e S e 75= sdsto 7]sst
A ' g stol] 22 o Qlek w3 Tl R T S AARI e =N s A
Sh7] 9l 42| o 2 gt a5 4-3stod S o) 't RS A7 AL JAITHMOE, 2015).
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o] Lol A= 2015 7178 ekt wSaHgol w2 Fsta 181 25t waka] F ‘of 2 7HA] @) Tl o] H A
gt 2ol dish ke &t 7 |s-t ateh A o] ARE R H|w skl 2A15EQI T 2015 70 ket w8y
ZJol|A] ‘ofe] 71A] @’ T2 SHE0] =4 AlAlCl EAlisks of2] 712 ] FollA S, BAE, nREke, F
g5 olsfistal o]2|3k 3le] EAx} &o] 2h8-5to] Y= Aol tisto] 27|41 S0|E 2 =S A
of Utk &3t o] Tl S Fol| At FAIE HEoto] olshgitt. o2 Aol A B 0]-&5k= Al
2 & ZAlsto] eMdE o] EAS olsljobH, npahg el 47| H]ulskal 2 2] 57|15 SA4JTHMOE, 2015).
e} gt 7] 5t et A% vl al - FAI517] flel ARESE Fetal 18Hd el WA= AR 5E(Kim et al,
2018; Kim et al, 2018; Im et al, 2018; Roh et al, 2018; Roh et al, 2018)C.2, Z W}A = ZTA} G2 7] = Table
12} Zo] Yepuigich

Table 1. Middle school science textbooks based on the 2015 revised national curriculum

N

o

. Authors
R FuldireT (year of publication)
A Donga Kim et al. (2018)
B Mirae-N Kim et al. (2018)
C Visang Im et al. (2018)
D YBM Roh et al. (2018)
E Chunjae Roh et al. (2018)

Research Process

2015 7178 petat WSty 2 AAF7 e gt S FA1E B AAskAL JloH, WSS 4]-8-5to
7N 582] WA= wSagof| A|AE 4 gt 55 36k JITHMOE, 2015). LU albA U
o] gt &30 B8, AY 1Y 9 532 Aleo], &30l tidh dE0] Methe 2 A& xlo)7L Jle
™, o]2{gt xjo| & 1}e} gt 7] 5at 25t A% o] thEA| A8 4= Utk 5712] kAo A|A| &= H EE
2 A 7153 A A== B4 ' EEat T olQ]o] ' EE o' SR 4= Sl ZF ik
4 g7 &5 o] Qo sHYEo] s Tl 7|0l B2 4 U EE Tt E Es-2 A Al
Ao} -5 UG o A e wakA-E = 2}o] 7} QlTh(Kim & Choi, 2015). ol & S°1 of2] 714 3] Tl 2
S5 9] A WIbA(Kim et al, 2018)0l41= T Q] HIRF 27), ‘@ A% Rl A s, T
/dE o|-&dt= olE RAFS L EES|, ‘E=o] 3-He] B AAIA E|7) 52 gt Eso] AAIE AL Qi
24 B WA (Kim et al, 2018)°llA1= WE7Z 0= A T3] & s =AY, ‘Seut P E 22 AR
7, miE o] 7] Folof whet gepdry, A2 oA EFS 4 J271Y 59 & 5ol AAE
of U}, wfebA] watAjof AAE 4= gt Es 0] 9] 9] 't E-of| tigt 1St 't 751} 2kt Al of| o
S EAE QA E T

o] A= A 48 A E Foll ot 18 A0 = s 2 A8 AE BA I o] 2HgollA
+ oA WS Rt Bl wste] e A2 =S5 o H 2AES 7557 218 Al A3 TS AR
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t}. 2015 787 2bskat w-Sagol| A A|A g g3t 5 F W ‘o
ﬁ%i 8} mka] ‘ofz] 7] 3 Thelo] mE Y ol A Et
9] 715—3 % oPO% —Er*#%}%iﬂr. ol2|gt #A-2 25t & 7|5 Y 75} *‘XUr TS A9y Aol A A&
gk 7120 £4 55 E-8oto] QS 7dsioit). 2t &t 7159 739 Kang & Lee (2012)2] ZH & 75
o] olot st oA EAEC] 7IREC & 511 2015 ekt 7§ wSabollA 7 0 & AAJE 4/\}
250l tigh A o)ot 519] A etE] o] Hekstint Ym x| atst gt 7 5ol M = 271e Bt shel 2.4
= Kwak (1997), Jeong&Ko (2014), Lee et al. 2017)2] G Lol|lA =&31ct 4 - Hobgl BAEL 24 3}
o B | LafekS [Zst AA WAL 491, w88t W4 191, W w88t w4 19102 LAE HMES}
et =2oJste] 2455 AP uslsioit.

o¥s} *E!%J 8%~ Kang & Lee (2013), Choi & Choi (2016) 5-2] S0l 4] -85 XAt a7 | (NGSS) 2]
87}A| e} Az o] Ao} 6~gahdwo] Al A3 Ei H oS A5 519 QAR ARGSIITE 3TA|
oAz ofu] ZAFE BAE Hwshrt o] R o e BAER Wk gt YRS ofH] 245 &
A 3o A B Eo] 2 ESt 9 AF nfotstal B o] AeAS sl B2, skt A=, A ke et
A% wAE4QL, wak -85 w4 191, Wt w58 w1910 2 A/ HEr e AFRol w2 Eel =
QtS 47gsto] g mstsict.

mpA gl 4 Ao A= 7 Hobe BAES A2 5T wibA o] g EE-2 BF BASI AL B 2ol
A sfiAle] /g = =017] flall BY s A7 eat of2] Al =9 9 delol= Y-S X ATt &
At

o
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c

Research Tools and Analysis Method
o] Aol A= 7HE A Q1 Bhte] Tt Egol] thaH Table 29} Table 301 HIAIE 24 E-2 2] 85}o] 2ts} g7

7153} 75t Al £ Zmlol i BAaigich wak B Thgol M mabM e B BE AW 3 9 28
o] Mol & oﬂcﬂo ShySol Agalof 3 ULE, AAIE S5 4] 52 naisto] AbAlaAl EAsIT,
Hf— 1ot

ClEo], AAH &5 5= 5l 24 221 glo] il 2ol what shYo] ehagtth= 7P‘*‘P
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Table 2. Analytical framework of science process skills (Jeong & Ko, 2014, Kwak., 1997 Lee et al., 2017)

Science process

oKills Identifying sub-elements
Observation (1) Observe using the five senses, (2) Operational observation, (3) Observation with changes in time, (4) Finding
(Ob) observational variables for inquiry purposes (5) Qualitative and quantitative observation, (6) Observation in whole or
in part, (7) Objectively express observation, (8) Recognizing the limits of observation (9) Observe the given figure and
find the difference correctly, (10) Observe the degree of change when given a changing object, figure or even
Classification (1) Find similarities and differences between properties of objects, (2) Using tables, graphs, and pictures for
(cn classification, (3) Establish objective criteria for classification, (4) Separate into two or more categories, multilevel
classification, (5) Compare, distinguish, distinguish
Measurement (1) Know the correct use of various measurement tools, (2) Setting up the experimental tools, (3) Reading the
(Me) scale of the measuring tool, (4) Using the appropriate unit of measure, (5) Displaying units, (6) Choosing the right
measurement tool, (7) Approximate the measured value, (8) Unit conversion, (9) Repeat measurement, (10) Use tools
to show quantitative values, (11) Get average
Prediction (1) Based on data from observations and measurements, think about events that have not happened yet, (2) Find
(Pr) trends from observation facts, (3) Interpolate and extrapolate data, (4) Find qualitative and quantitative regularity of
data.
Inference (1) Based on the data obtained from observations and measurements, think about the cause of the incident that has
(In) already occurred, (2) Recalling experience similar to observation
Communication (1) Presenting their activities in writing, (2) watching science journal with classmates or teachers and confirming
(Co) what they describe, (3) Use communication methods such as discussions, descriptions, verbal explanations,
pictures, diagrams, graphs, posters, writings, or pantomarks, (4) explain to others, talk to others, (5) Planning an
announcement, (6) Listen carefully to someone else's announcement
Recognizing the (1) Knowing the type of scientific question, (2) Choosing questions that are likely to be solved through inquiry,
Problems (RP) (3) Create questions about learning situations, (4) Knowing the requirements of a good inquiry problem, (5) Find
troubleshooting factors, (6) identify inquiry problems using scientific knowledge, concepts, and laws related to
learning situations, (7) State the problem so that independent variables and dependent variables are clearly revealed,
(8) Investigate your everyday life before science inquiry
Hypothesizing (1) Recall experiences similar to the problem situation, (2) Creating Experimental Hypotheses, (3) Creating various
(Hy) hypotheses, (4) Describe the relationship between independent and dependent variables,
Controlling (1) Knowing related variables, (2) Plan scope and value of variables, (3) Change only one manipulation variable, (4)
Variable Identifying and determining operating variables, Control variables, dependent variables, (5) Change control variables
(cv) while maintaining constant control variables
Converting Data (1) Determine title of table or graph considering operation variable and dependent variable, (2) Determining what
(CD) to include in table rows and columns, (3) Determine the variables and units to be entered in the X and Y axes of
the graph, (4) Point the value of the data at the correct position on the graph, (5) Representing units for variables, (6)
Know the elements that make up the graph, (7) Scale of the X axis and Y axis considering the maximum value of the
variable and the size of the graph, (8) Exclude data that is significantly different from trends in the graph, (9) Graph
the statements describing the experimental data (measurements, tables) and the context associated with them
Analyzing Data (1) Analyzing data (pictures, pictures, tables, graphs, sentences), (2) Interpreting data (pictures, pictures, tables, (4)
(AD) Describe the relationship between variables from data (pictures, photographs, tables, graphs, sentences)
Draw (1) Determine if the results of the experiment support the hypothesis, (2) Inferring the meaning of the relationship
experimental  between the variables from the table or graph considering the purpose of the experiment
Result
(DR)
Generalization (1) Identify commonality, tendency, and regularity of given data, (2) Describe other phenomena similar in common,
(Ge) tendency, and regularity, or apply them in real life, (3) Recognizing the limitations of the conclusions drawn, (4)

Plan Other research and experiments to generalize the experiment results, (5) Find what you need to modify in your
experiment design, (6) Interpret new situations from experimental results

Brain, Digital, & Learning. 2021 Vol. 11 No. 1 32
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Table 3. Analytical framework of science practices (Choi & Choi, 2016; Kang & Lee, 2013)

Sc1en§§iﬁgocess Identifying sub-elements

Asking Questions (1) Observe using the five senses, (2) Operational observation, (3) Observation with changes in time, (4) Finding
and Defining  observational variables for inquiry purposes (5) Qualitative and quantitative observation, (6) Observation in whole

Problem or in part, (7) Objectively express observation, (8) Recognizing the limits of observation (9) Observe the given
0 figure and find the difference correctly, (10) Observe the degree of change when given a changing object, figure
or even

Developingand (1) Find similarities and differences between properties of objects, (2) Using tables, graphs, and pictures for
Using Models  classification, (3) Establish objective criteria for classification, (4) Separate into two or more categories, multilevel
(I classification, (5) Compare, distinguish, distinguish
Planing and Carrying (1) Know the correct use of various measurement tools, (2) Setting up the experimental tools, (3) Reading the
Out Investigations  scale of the measuring tool, (4) Using the appropriate unit of measure, (5) Displaying units, (6) Choosing the right
(Im) measurement tool, (7) Approximate the measured value, (8) Unit conversion, (9) Repeat measurement, (10) Use
tools to show quantitative values, (11) Get average
Analyzingand (1) Based on data from observations and measurements, think about events that have not happened yet, (2) Find
Interpreting Data  trends from observation facts, (3) Interpolate and extrapolate data, (4) Find qualitative and quantitative regularity
(V) of data.
Using Mathematics (1) Based on the data obtained from observations and measurements, think about the cause of the incident that
and Computational has already occurred, (2) Recalling experience similar to observation
Thinking
V)
Constructing (1) Presenting their activities in writing, (2) watching science journal with classmates or teachers and confirming
Explanationsand ~ what they describe, (3) Use communication methods such as discussions, descriptions, verbal explanations,
Designing Solutions pictures, diagrams, graphs, posters, writings, or pantormnarks, (4) explain to others, talk to others, (5) Planning an
(V) announcement, (6) Listen carefully to someone else's announcement
Engaging in (1) Knowing the type of scientific question, (2) Choosing questions that are likely to be solved through inquiry,
Argument from  (3) Create questions about learning situations, (4) Knowing the requirements of a good inquiry problem, (5) Find
Evidence troubleshooting factors, (6) identify inquiry problems using scientific knowledge, concepts, and laws related
(VII) to learning situations, (7) State the problem so that in dependent variables and dependent variables are clearly
revealed, (8) Investigate your everyday life before science inquiry
Obtaining, (1) Recall experiences similar to the problem situation, (2) Creating Experimental Hypotheses, (4) Describe the
Evaluating, and  relationship between independent and dependent variables, (5) Creating various hypotheses, (6) Designing
Communicating  experiments that can test hypotheses, (7) Prediction of experimental results from hypotheses
Information (VIII)

T3t Aelol7] 19 SH= 7153 25 EHlE A sl| 2olA R 277 & 7tES AYshe
42 F2|(Iny Q] 591 8 4Q1 Wz S7ol|A LojR ZAL5E B o & ofn] o AR Q] 71, Q1 A7t
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TR A2 3ol gt 2 Ulof| A 2174401 A 382 &2t Zlo] ofd g} o 22 Bl 7=
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Fig. 1. Example of inquiry-based activity: Learn the relationshi)p between submerged volume and

buoyancy (Kim et al., 2018
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Fig. 2. Example of inquiry-based activity: Measure buoyancy of an object in a liquid(Roh et al., 2018)
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Results

Analysis of Scientific Inquiry Process Skills Included in Inquiry-based Activities by Units
and Textbooks
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Table 4. Analysis of science process skills included in inquiry-based activities by textbooks

Number of science process skills Ny,
Ngmbgr (Percentage of N, to N, )
Teritpealk aif}g;gg;% Basic science process skills Integrated science process skills
“ Ob A Me Pr In C RP Hy CV CD AD DR Ge
A 23 14(609) 4(17.4) 4(17.4) 13(56.5) 18(78.3) 10(43.5) 11(47.8) 16(69.6) 6(26.1) 14.3) 10(43.5) 8(34.8) 9(39.1)
B 17 14(824) 2(11.8) 3(17.6) 8(47.1) 14(824) 6(35.3) 3(17.6) 10(58.8) 5(29.4) 19 8(47.1) 6(35.3) 12(70.6)
C 15 960.0) 2(133) 3(20.0) 7(46.7) 10(66.7) 12(80.0) 4(26.7) 10(66.7) 5(33.3) 1(6.7) 3(20.0) 6(40.0) 7(46.7)
D 17 7412)  00.0) 4235 6(35.3) 1604.1) 8(47.1) 6(35.3) 10(64.3) 7@412) 159 7(41.2) 6(353) 6(35.3)
E 14 750.0) 1(7.1) 3(QL4) 5(357) 11(786) 5(57.1) 8(57.1) 9643 4(286) 1(7.1) 3(214) 6@429) 5(35.7)
Average 17.2 10.2(58.9) 1.8(9.9) 8.4(20.0) 7.8(44.3) 8.2(48.3) 8.4(36.9) 11(36.9) 11(63.5) 5.4(31.7) 1(6.0) 8.2(34.6) 8.4(37.7) 7.8(45.5)

"Ob: Observation, Cl: Classification, Me: Measurement, Pr: Prediction, In: Inference, Co: Communication, RP: Recognizing the
Problem, Hy: Hypothesizing, CV: Controlling Variable, CD: Converting Data, AD: Analyzing Data, DR: Draw experimental Result, Ge:
Generalization
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Fig. 3. Comparative analysis of basic science process skills inclusion ratio by textbooks
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Fig. 4. Comparative analysis of integrated science process skills inclusion ratio by textbooks
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Table 5. Analysis of science practices included in inquiry-based activities by textbooks

Number Number of science process skills N,
Textbook  of inquiry (Percentage of N, to N, )
activities N, T I 11 \% v VI VII VII
A 23 1(4.3) 6(26.1) 10(43.5) 7(30.4) 6(26.1) 21(91.3) 9(39.1) 10(43.5)
B 17 0(0.0) 0(0.0) 7(41.2) 5(29.4) 3(17.7) 17(100.0) 6(35.3) 6(35.3)
C 15 0(0.0) 16.7) 11(73.3) 3(20.0) 2(13.3) 15(100.0) 746.7) 11(73.3)
D 17 0(0.0) 2(11.8) 10(58.8) 4(23.5) 4(23.5) 16(94.1) 8(47.1) 8(47.1)
E 14 1(7.1) 0(0.0) 6(42.9) 4(28.6) 4(28.6) 12(85.7) 5(35.7) 8(57.1)
Average 172 0.4(2.3) 1.8(8.9) 8.8(50.8) 5(26.4) 4221.8)  16.2094.2) 7(39.9) 8.6(46.8)

T Asking Questions and Defining Problem, II: Developing and Using Models, IIT: Planing and Carrying Out Investigations, IV:
Analyzing and Interpreting Data, V: Using Mathematics and Computational Thinking, VI: Constructing Explanations and Designing
Solutions, VII: Engaging in Argument from Evidence, VIII: Obtaining, Evaluating, and Communicating Information
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Fig. 5. Comparative analysis of science practices ratio for each text book
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Analysis of Scientific Key Competencies Included in Required Inquiry-based Activities
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Table 6. Required inquiry-based activities (MOE,2015)
Unit Mandatory inquiry activity subject
II. Various forces - Measure the weight of objects using spring
- Compare frictional forces of objects using the slope of the inclined plane
- Measure buoyancy of an object in a liquid
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Table 7. Comparative analysis of required inquiry-based activities about science process skills

inclusion
Necessary inquiry activities subject Textbook
A B C D E
Measure the weight (Basic science process skills) Ob Ob Ob Ob Ob
of objects using spring Me Me Me Me Me
Pr Pr Pr Pr Pr
In In In In In
Co Co Co Co
(Integrate science process skills) Hy Hy Hy
oY Ccv Ccv Ccv Ccv
CD CD CD CD CD
AD AD AD AD AD
DR DR DR DR DR
Ge Ge Ge Ge Ge
Compare frictional forces (Basic Science process skills) Ob Ob Ob Ob Ob
of objects using the slope of al
the inclined plan Me Me Me Me Me
Pr Pr Pr Pr Pr
In In In In In
Co Co Co Co Co
(Integratedscience process skills) ~ Hy Hy Hy
Y Ccv Ccv Ccv Ccv
AD AD AD
DR DR DR DR DR
Ge Ge
Measure buoyancy of an (Basic science process skills) Ob Ob Ob Ob Ob
object in a liquid Me Me Me Me Me
Pr Pr Pr Pr Pr
In In In In In
Co Co
(Integratedscience process skills) ~ Hy Hy Hy Hy Hy
Ccv cv cv Ccv (@Y%
AD AD AD AD AD
DR DR DR DR DR
Ge Ge
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l

], 7ab Al Zelo]] ‘ol Lol 4 EAle] 22l ZAsl)e) P FEolq HrE dn %7t}
AFAVIVINE €D ZAE AR HE o) IS 4 Ao sick HE o o}
il 2317V T Qe HRE Q7L T A 7ko] ]S B3} B8k Efelu oAb
Sol 5ol 22 ol golic
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Table 8. Comparative analysis of required inquiry-based activities about science practices inclusion

Necessary inquiry activities subject Texthook
A B C D E
Measure the weight of objects using 111 111 I I 111
spring v v I\Y v v
A% \4 \4 \4 \Y%
VI VI VI VI VI
VII VII VII VII
VIII VIII VIII
Compare frictional forces of objects 111 I I I 111
using the slope of the inclined plan v v v
\Y \Y v \Y
VI VI VI VI VI
VII VII VII
VIII VIII VIII
Measure buoyancy of an object in a 111 I I I 111
liquid v Y vV v v
\Y% \4 \4 v \Y%
VI VI VI VI VI
VII VII VII VII
VIII VIII VIII

S, SUs Wb UeIA S BT 5ol whe} the whs} 9 7153 et Aol AHS Ik oS 5
C mpAolA 7o) B 7 5L B AE Aeisia chaat 2o 38 g 7)o SRelA
A ‘442 o83 A ZHsb) BT BEoIA T 20) Foflo] ©h2 843 Lot ol de dejuz
a0 PAS A0 ALshs Ulgol glof Fhd AHy)o] TeE A elolkek ek o] W gy
Yol At Holl 2749t LRI = #iel 7ho] 71§ TP sk @ Alo) Az wdkCpyol =3
=gict. Yo} 712715 o] 5ol BAIo) ke ulmshr) g FgolA s AY Saupaol A
uiolo] wisfol W2 gh2 7| S5k gk, ths] Mwo) 712715 270 sheiA olmei A7) Algshe 7]
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SHH(ADY ) 7152 € TIpAe) hE £ W4 B B} ge] o) 7127)5 ol 85to] 2] ke
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(V' HEo] 7127)% o] §3to] 20| naa ulmshr] G oA Bkl o)Este] 7 2t
2 Uehiglo B @ vlo|elS o) 2 A4 0.2 475}x) kot mahElA] elsirh

Brain, Digital, & Learning. 2021 Vol. 11 No. 1 44



Inquiry-based Activities of Middle School Science Textbooks

AR, 25 x| o] Fas %P%L g5olM FEFH T AREE AU EA] 2 18} gt 752t 1e} Ax o]
U} BE wabA o] T4 B ol I8t gt 7] 5 5 A QIA(RPy o] = A] ittt ol = e
2G| A o] ZA ‘MOﬂ oSt DAIE AR A] Fal vk T o, ¥l B4, 54 52 5ol AES
S5t 23k 425 £ &5 E 51917 whiolt). o]eh 22 Ah= ‘BA| 1A 2 A H e abgo] 2
ChE0A] 2] =rh= A3 A7L(Shin & Youn, 2006; Yeau & Kim, 2004) £-41 UJ- 83} A 2|3k}, o] 23 A~E 3L
TpA o] L gt s ol A= TA QIARPY 2 2okE 4= QIAITE A A AR &t E5ollA 24| 914
Fobe A}Eﬂﬂﬂ ASATE. o5 S0, eH4 7Hdat TS Y/ Ee] o FAKe= B, 5 7iE
+ 4 E 2 A4 H *oP— 25, 35 Age A7) & 5ol &A1 IARP)o] AREE] AT HESH
GEoIM 3524 2= Ol d(Pr I F ()= 24 BE =EDR) 0| AREE o +F
b sl 75494 YRl 2= ol A ARGE| AT /e (Prye] ¢ LA E )= Aol
2188 wj = AREE| QI
9 2= wtAolA 254 o2 WEstal FA #8571y, ‘B 7HEetal AR5t
4 B E5-2 A A3 A Al | ok Folzl AdS Fof AY
Aoln & &5t A FEohs g0l H et skl A 4571y et 734
Sk ‘WY ZidekaL ARESE | ()& AFE] 7] o). RhHol] ‘RAF Algskar 4
g d4 D7 55 50l obA] FUAAT =5 ARG S AY 9 HZ E5
O 2 ARE|QITE B3k o] 2|3k A A HlolEl & Foll 4Eg EEoh= ol lo] ‘X
3}71(\/1)’, S71°ll Yzsto] =fst7|(viny 7F AR T Ly AEskal A4 4
‘M(I)r 4= B 25 9 5 i d ot whdsth o) 22 AR Machs S, YA 7id ) 2ksHA )
ge ohs g E% = 5ol AFEEI L.

Z| 28} wapa o] ' Egoll A= TRt 28 %S thRAl QU] THKim etal,, 2017). O & =55

I et kst A3 @45 skl @l 48517 QoA s abol B4 Et EE2 AN E o, B4A]
O = xotoflop T wteh gt 7] 5t ket A S S WA F ot Qlk

T3t WARS2 Salof A AR wibA o]ele] thE Wik E Zasto] AR ARE S alabAollA] TR

A] 92 ek gt 7 s at et A S UK 4 QLA o2 Witk e] w4 sk AR U RS A 88
Ut} ol & Foll & wSIYo A A 0 &2 ANoHA] G Aet A QA8 §ifH o & thR 1 S E0
A 7 A 4= A& Aol th(Kang & Lee, 2013; Kim et al, 2017).
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Conclusions & Implications
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A A%, HR BA|, 2k M Al5 siA, AR = F, URsho] ALE H&-2 WA R v w3lS uff 2jo] 7}
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