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Absiract: To present the suggestions for improvement in science textbooks of high school, scientific inquiry activities in
geology of earth science textbooks of Korea and the U.S. were assessed in the areas of the contents, processes and
contexts. Regarding the contents of inquiry activities, Korean textbooks contain more number of inquiry activities (5.8 per
section) than the U.S. curriculums (4 per section). Inquiry activities of Korean textbooks mostly fall on the interpretation
of diagrams and graphs whereas those of the U.S. textbooks more hands-on experiment, data transformation and self
designing. As for the number of inquiry process skills per inquiry activity, Korean curriculums contain an average of 1.8
whereas the American ones 3. It suggests that the U.S. textbooks require more integrated process skills than the Korean
earth science curriculums. In the process skills of all textbooks studied, the highest frequent elements were inferring and
data interpretation; the percentage of these two elements was an average of 73.3% in Korean textbooks and 46.2% in the
U.S. This suggests that the Korean textbooks emphasize the process skill on particular area, and uneven distribution of
elements of process skills may hinder the development of integration ability of students. Particularly in the integrated
process skills, the U.S. textbooks presented all 7 elements, while Korean ones presented only 2 to 4 elements, indicating
that the Korean textbooks may have weak points in providing various inquiry activities for students compared to the
American textbooks. In inquiry context analysis, Korean curriculums provide simplistic inquiry contexts and low
applicability to real life whereas the U.S. curriculums provide more integrated inquiry contexts and high applicability to
real life.

Keywords: inquiry activities, geology, inquity process skill, inquiry context, earth science textbook
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Table 2. FElements of scientific inquiry process skills (Kim et al., 2005)

Type Element Meaning
. Observation on objects or events in a variety of ways using one or more of the senses and
Observing L ; .
indirect methods, i.e., hand lenses, microscopes, and thermometers
s Identification procedure for classifying and grouping objects by their properties or similarities
Classifying 1 dife
Basic and differences
inquiry Measurement of objects or phenomena by using standardized units of measure. Measuring
process Measuring volume, mass, weight, temperature, area, length, and time, using appropriate units and
skills instruments
- Forecasting a future event based on prior experience, i.e., observations, inferences, or
Predicting .
experiments
Inferring Suggesting explanations for events or phenomena based on observations or prior experience.
R .. Procedure for systematic statement of definitions of study themes and study areas to recognize
ecognizing problem

objective and purpose

Formulating hypothesis

Proposing a tentative explanation for occurrence of some specified group of phenomena

Controlling variables

Identifying the manipulated (independent) variable, responding (dependent) variable, and
variables constant in an experiment and management of the investigation conditions

Integrated - - - - - :
. : Constructing and using written reports, diagrams, graphs, or charts to transmit information
inquiry g 2 P g

. learned from science experiments; after an investigation, reporting the question tested, the
process Transforming data . - D . D
skills experimental design used, results, and conclusion drawn, using tables and graphs where

appropriate.

Interpreting data

Organizing and stating in his/her own words information derived from a science investigation;
revising interpretations of data based on new information or revised data

Drawing conclusions

Drawing conclusions based on new information or interpreting data

Generalization

Comprehensive statement of a scientific law or conclusion.

Table 3. Elements of inquiry context

Element

Meaning

Scienti .
cientific context understanding of natural world

Truth, principle, concept, model and inquiry skill for the successful learning of science and the intellectual

Personal context health, welfare, habit and life style

Knowledge about the method using scientific truth and principle in daily life and the matter related to safety,

Social context

Social controversy, public policy, scientific and technological development influenced by the management and

modification of biological and physical environment related to science

Technological context
ment

Matter related to the practical application of scientific knowledge, process and product of technical develop-
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2 ¥Fsle T4 @ ¥(integrated  inquiry
process skills)® 2 FE-3IATHTable 2). ©[= AAAS
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Table 4. The number of pages, sections and chapters in textbooks

Textbook K-KS K-JA K-KH A-HR A-MG
Page 578 506 424 788 814

Section 8 8 8 8 8

Chapter 23 2 23 30 31

W HTe] &ele A ¥R ERIY=d,
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Fig. 1. Percent of content sections in earth science text-
books based on the number of pages.
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Table 5. The number of pages, units and inquiry activities in geology section

K-GS K-JA K-KH A-HR A-MG
Page 152 144 122 382 462
Unit 7 6 7 15 18
Inquiry Activities 38 38 40 60 72
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Table 6. The number of components in inquiry activities

K-GS KJA K-KH A-HR AMG
- 0 2 0 15 65
Objective (0.0) (76.3) (0.0) (25.0) (90.3)
. 4 7 10 15 16
Material (105) (184) 25.0) (25.0) 22.2)
3 2 0 34 29
Safety 7.9) (53) ©.0) (56.7) (40.3)
. 32 2% 29 18 20
Data (graphic, figure, table... 842) (68.4) (72.5) (30.0) (27.8)
Procedure 15 18 1 45 60
(39.5) “74) 27.5) (75.0) (83.3)
Svathesis 38 37 40 60 72
e (100) 97.4) (100) (100) (100)

(): percentage of individual component against the number of all inquiry activities in each textbook.
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Table 7. The number of inquiry process skills in Korean and the U.S. textbooks. Parenthesis represents the percentage of indi-
vidual component against the number of all inquiry process skills in each textbook

Basic Process Skills Integrated Process Skills Total

o
(6] C M P 1 RP FH Ccv D D DC G )

K-GS 5 4 2 2 18 0 0 0 33 5 0 0 69
72) (5.8) 29) 9 (261) | 0.0 0.0 00 @18 (72 0.0) 0.0)  (100)

KoJA 8 5 4 0 26 0 1 0 31 3 0 1 79
101 (6.3) (5.1 009 (329 | 00 (1.3) 00 (392 (39 0.0 1.3y  (100)

KKH 3 1 4 3 25 0 2 0 20 3 0 0 61
4.9 (1.6) (6.6) 49 410 | 00 (3.3) 00y (328 @49 0.0y 0.0)  (100)

16 10 10 7 69 0 3 0 84 11 0 1

Total () 4.8) (4.8) 24  (33.0) | (0.0 (14) 0.0) (402) (5.3) 0.0) 0.5) 209
ALIR 24 8 14 4 40 7 10 3 48 6 9 4 177
(13.6) (45 7.9) 23) (226) | 4.0 (5.6) a7 @) (G4 3. (23)  (100)

AMG 32 10 15 16 40 7 13 4 56 12 13 7 225
(142) @4 6D @D 118 | G (58 (18 (249 (53 (58  (G.1)  (100)

Total 56 18 29 20 80 14 23 7 104 18 22 11 400

o (139) @35 (720 (GO (199 | 35 57 (17 (259 @E5 0 (55 QD)

O (Observing), C (Classifying), M (Measuring), P (Predicting), 1 (Inferring), RP (Recognizing Problem), FH (Formulating
Hypothesis), CV (Controlling Variables), TD (Transforming Data), ID (Interpreting Data), DC (Drawing Conclusions), G (Gener-

alization)

£ 2309 AN 71 Bol AR

aJr7é 2 F¥(inferring)®t AFE3A (1nterpret1ng
data)°]CH(Table 7) FE9 d2e st &5 A9
AR WY AL ME ofd FAZ ek ® 7
A7E Jurd 2 77]‘311_ FSRI7M21EY 9, 2006,
p. 101y, “s7 - o] o B¥E Tl &
T s AME ESiIZPEEAE 9], 2008, p. 82),
“Ttw Aol H 2319 oA Eoke] Mo] A
E OE of= BSiIZIEES 9, 2005, p. 70,
“Trace fossils are ev1dence of the movement of an
animal on or within soft sediment. Why are imprints,
molds, and casts not considered trace fossils?(Allison
2006, p. 207)”, “What types of information
can be inferred from a set of fossil footprints?(Hess
et al, 2005, p. 126)” 5°] 3, A83X e d=e
“IE 4172 e BExel ofE 2 sl YA
el Zoftt, el gxoh shibd, Az o
w3k FAZE AeThElEd 9, 2006, 102p)°, “2¥
9 QA e oA AdY AF dHS vepd A
ojtt. 7 AHe] AFE tpHIstaAt & o, AF(H4
z)i sl okrke _1:,'_}\‘_7}9(7:];}11 g 2008,
p. 282y, “AHEE BY 1 x99 ¢4 B¥E @
& BHASETS 9, 2008, p. 253)", “(Using table)
What properties were most useful and least useful

et al,

in identifying each rock sample? Explam?(Allison et
al., 2006, p. 151)”, “Study the graph at right. Over
what range of velocities would flowing water carry
a pebble?(Hess et al., 2005, p. 217)” &°] Ut} 1
gy of & @y 848 g% e BY, K-
GS2 73.9%, K-JAZ 72.1%, K-KHZ 73.8%=% 4
olds AL Ui, AHRE 49.7%, A-MGE
27% AR k. & B AIANe EHd
733%Z iR Feish AAgside] "7 o] F
g olEthks A& ¢ & Uk 28 Fig 2004 £
T = 74%1‘33 ?ﬂ% e} v w9 et
E) Hl‘i‘jq 3‘% A et
Az ollM %l%—;] Hleg BoFd N, £
J%/‘iﬁr Hl=E FEE B
FL e, Urtﬂxl N ETAEL v R
O W AHE HAFA 3

7184 grAdee 24 23 Fg 3% 2.

7184 gt gl shg 712 olw zRAQ g
TLAE Wi, KJAS Al9slae EE— LA

A
q s7Ae) 71 gpagol

Bo] AAE 7E HFAA L FEol L, veo® &
2 =4 goz Jepdt) 712A m‘LJPé 5

7} 2R R Hlgo] K-GSE 58.1%, K-JAL 60.5%,
KHE 69.4%=E ¥ o]4g 2R8I 3leH, A-HR
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E Korean Textbook B American Textbook i

45% 1. Observing
0% |- 2. Classifying
35% 3. Measuring
0% 4. Predicting

5. Inferring
% 6. Recognizing Problem
20% 7. Formulating Hypothesis
15% 8. Controlling Variables
10% 9. Interpreting Data
5% 10. Transforming Data
0% 11. Drawing Conclusion

1 2 3 4 5 6 7

9 10 M

12 12 Generalization

Fig. 2. Comparison of the components of inquiry process skills in the Korean and the U.S. textbooks.

B Observing
M Classifying
Measuring
[ Predicting

|
f .
i E Inferring

0% 20% 40% 60%

Fig. 3. Basic process skills in the Korean and the U.S. textbooks.

¢} AMGE FA] F7h Bo] AR FHaL AR Bl
A oE Px 124 BEF RoZ Yellth(Fig.
3). A5t oA FEE AF 24 BR A4
M B ARE vl R i Aot} 4L
didte A &, F5HY ATeMe FeE Bz
A=y oju] & Qe B 79 FAF Ao
EREH ZZAQ HEL olFojlle AYd Uwl
I, B A5Hd Yoy o] o2 RE EAT A}
Ag EEde d98 A @508 AHoslrg,
e 27 8739 oo A Feto|thAF
gk 9], 2003). ZApAo] AAE thRE] g7 5
| 2% gl AR Aol AXs Az7t Fof
A 29 FEE oyt ARdel] it fele &
ofle EA7E FE olF o} FE7t Bol AL
AoE KT}

TR ErEL 7|12E EFe4v) EgEow
T AFo TAIA A o2 #HahH A
of A 715y Rl HAE 9], 2003).
EE WA g8 B8 gy 5 A
F3jjXo] 71 Bol AMEEHE AlE et} 53)
FEEG e AR nlE agAdME T B

)

e

80% 100%

A grdAe] o AXEY e W, = wibA
GME EAIAH WelEAlY AREES S Al
AlER] kSktHFig. 4). A& 0] vl ZIA M=
Alete] dlgdel gt @rdE &, 2L BAL A
3] dune migrationS %A RHHE F UeAol
gk A2 FAE A7 FAE Qs AA
g 5 e 5L AFskL(Allison et al., 2006, p.
449), HIEZ A e 2AY Ao JIL F
= Wl 94U FIAE EojRHe EE(Hess et
al., 2005, p. 115), 79 &z} Al digt 4Ee
3 Fol|, 453 HAle] gl ow FATE SleR
Aes] Bix(Hess et al, 2005, p. 233) AEES9)
HRe AP 5 A AF2 Aok AsHTe 4
AZ Agsid dgsr] wiEd (&P H733,
2005), A AZHIE St H]ES HH, A-
HRE 62.1%, A-MGE 60.7%Z AA|ske whd, K-
GSE 100%, K-TAS 94.4%, K-KHE 92.0%E 3=
AFAAMGME 54 P BFHY e o=
ZAEALE EAE 71 AFEHY e BT A
= FAEA EAE dNEky, sEsk, Ad ¥
e ARl g2 diled 280 KA gle
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Recognizing Problem
ClFormulating Hypotheses
# Controlling Variables
HInterpreting Data
Transforming Data
Drawing Conclusions
M Generalization

0% 20% 40% 60%

Fig. 4. Integrated process skills in the Korean and the U.S. textbooks.

et AAH AEE AMERe A ogA g
(Germann, 1996)2 & = Qith.

Yo} iy BAM B AXNY, 7+ wair
HFEEA TEolY 24, S, AR dNg 2
& @A go] Wol AMHIAL, = A Y
739, 2 vjgo] o FHuh E?fl T9E BrgRe
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3|9 ukg, 2002004 BH, Selvel sl A
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g AL B9 AE ol K #ste] gyl B
Baheo] ohiet g AR s} HEE BIso)
Be AMe fEvete) #et wge) & A
Ak, ol A 308 7F F53] #gt g /5
Az 21 e 9 #Het g e Wy
02 29 Axz dAdor 979 du 38
Fof dol ZA PdEA] Bgo] Zepd Aojeial
39} vbg. 2002). PISA 2006 Az} B4 Az
He, 2ivet sAe) A8t AHETE 20008 o] F
g AL SRl e Ae® Jehdth ol
He71ee] Bl F =7 A A, £
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ZEo) 3 FES Bevhs AL 1T 9 ¢

He *JﬂOIL}(OI Ll 5
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AT ko) %it ISR F2EE 039‘%3%0 P
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Aol ¥ T&AQ AR dEid Ut & s
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bl
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_19_%:
ox
il
f‘l()
b
< o
L2

100%

Ao A4S vigew Hskd g B
& AFSEE oz A PARARS) i S
SAAN TR SYES] AXHE
Alel 7Hd A9H ATE & 4 Y
= AL EEE e]9E, 2005).
Meb) $YHA YIE 7Y F Ye $ES )
$71 QeiMe o gl Fel AE S
@ 5 s sk el Aol
ACE WE

ut) kol it
= B33

il i

ur My oo pok
r.g ol = N
< rSL

f

3

il

ololot &

ERTANE A
Y48 NAEP Al5AF H7HEe] 3%
e e, T1A, ABA, 71ed A8l 1A
Afgho s Bisle] Table 87 Fig. SOl Aelslict
shue] g8l sht olde] Bdste] EAjeke
7345 QoA Table 8o Rt §-Hd8e] Mg
Table 59 B7EF /et URsHA] =t

Fig. 59141 B &4 Sl AXE 5539 2apH 2%
#akA Aol 7%} =& H&E AL A, 47F
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getd Agg olele] AP wlw w7 Bt
24.7%, @=F A3pA7E et 14.9%F 1= ZIA
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o AlF=E A-HR 244 ‘Chapter Lab’# ‘Maps
in Action’, A-MG .34 2] ‘GeoLab™ & £3] oA
H$ e-S A A8d £ e g7Esel
ol AZH7] wFolut, ke AE oj9je] A8t
o that WEES HH, A-HR ZAAAE v
A FE A A AF SiASIAL HAkR
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A ), W7 A gle AelM B AEks
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Table 8. The number of inquiry context

K-GS K-JA K-KH A-HR A-MG
Scientific Context 34 33 36 52 57
Personal Context 3 2 7 13
Social Context 1 5 6
Technological Context 3 2 3 2
Total 41 39 41 67 78
[ Scientific Context
b Personal Context
M Social Context
B Technological Context
0% 20% 40% 60% 80%  100%
Fig. 5. Percent of inquiry context in the Korean and the U.S. textbooks.
MR A VA B BRI EES of b ESh & AH AL 2% UF AN Pe
41 ARISE] o7 ol AREV] Fol AT, A HE AT A4S L, A, s
MG mfXXE &9 EHsey J2e 24 & e AR 48 dolsht 42 %o d
A BE N field guideS TE7), AYEES ol CEHIE 9, 1999). Ak AHd gzﬁ A3 A
3ol 19930 Fr&olx S AAEle) 99e 4 w=AF EAES ASHY FUths FeA AR

oln7], E2glte] F
474011 s A=

Foaold BAS HEY 43
M Al 55 BF%
@AY oF WY Yohwr] ¥ FAH AL

2 Agdl AW W4 & Y= FTRE AFS
Ik W @ o) verd S8 43 ol

slel 4] tE WEES BH, 20ehpulol v
7 8718 7l sl E9jal), shte] Sl 24
a1, SUE 4D BA2E A% 5 A
Bolap), 2] A B A LI A9 B
3 o A YA Ba] 5 Ao @
ek,

HAQ &l 2A2L
AR 91(1999)0 <JshH 43 = 2H(context)
4“%‘%1»%Q'NL'4

—E
=
R

s

& Hoo oMM B Ay
DA Bpolut AlaLzh gl &
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JLee skl How Gk
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T
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=1
o

et or o :lo

Qe o] opa, ek Az Y97 FEo] F
gtsjojop Aol FE3ITRL RAck(Sadler et al,
2007). B TSASES AFAEE =HEL A%
9] ArhAQl olsle] 7|2E T JOEE A
ke oxyd A8 wAe 5 94w HIE =
o8] @3 UtHDriver et al, 2000; Hughes, 2000;
Zeidler et al, 2002). A7z} L5 eRd A+
F3te] BRI BAE RAAY Breys 4 4
Ao olg HEsy TE3EH B U
Z o gz AlRst 3eF A0 Hejln,
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x
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