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Abstract: This study analyzed the inquiry activities appearing in the astronomy sections of elementary, middle and
highschool level science textbooks according to the five essential features of inquiry in the classroom as proposed by the
National Science Education Standards (NRC, 2000), and SAPA (Science-A Process Approach). On the basis of this analysis,
it is clear that the science textbook inquiry activities released the limitation to meet the goal of science education, namely
scientific literacy, as it has been laid out by the 7th Science Educational Curriculum. This study revealed that the features of
scientific inquiry which are most frequently used in the astronomy sections of science textbooks are ‘data collection’ and
‘form explanation’, whereas the features of ‘oriented-question’, ‘evaluate explanations’ and ‘communicate and justify’ rarely
appeared. The analysis of inquiry activities by SAPA showed that the basic inquiry skills of ‘observing’, ‘communicating’
and ‘manipulating materials’ were used with increasing frequency according to grade level, and the integrated skills of
‘investigating’, ‘creating models’, ‘interpreting data’ and ‘experimenting’ were more emphasized in the textbooks. Therefore,
it is suggested that students be provided with more opportunities to experience all the features of scientific inquiry and
scientific processes as envisioned by the 7th Science Educational Curriculum in order to achieve the stated goal of scientific
literacy. Science educators should be required to develop new lesson modules which will allow students to experience
authentic scientific inquiry. It is crucial for science teachers to reflect upon and develop therr understanding and teaching
strategies regarding scientific inquiry through professional development programs in teacher education.
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Table 1. Essential features of classroom inquiry (NRC, 2000)
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Type

Meaning

1. Oriented-question

Learners are engaged by scientifically oriented questions.

2. Data collections

Learners give priority to evidence, which allows them to develop and evaluate explanations that
address scientifically oriented questions.

3. Form explanations

Learners formulate explanations from evidence to address scientifically oriented questions.

4. Evaluate explanations scientific understanding,

Leamers evaluate their explanations in light of alternative explanations, particularly those reflecting

5. Communicate and justify

Leamers communicate and justify their proposed explanations.
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Table 2. Basic process skills and integrated process skill in SAPA
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Type

Elements

Basic process

Observing, Classifying, Using space/time relationship, Using numbers, Communicating, Measuring, Estimating,

skills Predicting, inferring*, Manipulation, materials*, Generalizing*, Replication*

Integrated process

Identifying and controlling variables, Defining operationally, Formulating hypothesis, Experimenting, Graphing*,

skills Interpreting data, Creating models, Investigation*, Making decisions*
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& tH(Table 3, 4). ATFHEFE FAX HFHE&T
Aol 2EATI= ol AFALE o A9
A543 9 B4 JlojA EFE AREET] o)
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Table 3. Middle school science textbooks analyzed for sci-

entific inquiry
Publisher Author Publishing year
A Kyohak-sa Kang et al. 2001
B Kyohak-sa Chung et al. 2001
C Keumseong Lee et al. 2001
D Daeil doseo Choe et al. 2001
E Donghwa-sa Park et al. 2001
F Doosan So et al. 2001
G Didimdol Kim et al. 2001
H Blackbox Kim et al. 2001
I Jihak-sa Lee et al. 2001
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Table 4. High school science textbook analyzed for scien-

tific inquiry
Publisher Author Publishing year
A Kyohak-sa Kang et al. 2001
B Kyohak-sa Chung et al. 2001
C Keumseong Lee et al. 2001
D Dachan Lee et al. 2001
E Didimdol Kim et al. 2001
F Munwonkak Sung et al. 2001
G Izenmedia Lee et al. 2001
H Joongang Woo et al. 2001
| Jihak-sa Lee et al. 2001
J Chonjae Cha et al. 2001
K Hongzin P&M Song et al. 2001

2 a}ait}(Table 4). A+ ﬂWc’] Q%lﬂ _% -5 AT
skl 8 Aol §F8FE 25 A=
187, Z8tw IAAE 26374, AEsT ZHA
E 13574& ¥k Sl

g T R =4

2t aagelM e Al el ddshe A%
&5 PA AAF NRC2000)9] oF FHstg7<]
57149 847} ko] A Zte] gase

78 AZsA. AsTH R 24 B
At & Q7R Ao HE TAE 2L LA
9 @r8EFs ME B784Y S8 A F 9
Ao] e 5 dieire FET JAuds s
WHENP S TSR B, 2006). FYS0] T

S THshke d¥H FHelHE 1 7137t vt
Apd 299 WErz A0,

Breavt IQAE &30 tisiM= SAPAY S
Zzre] "y 8ol ojmdt ARARl "#7l1eH 4
ol AREAIE ZIFshet] FHo] 2oH, olE sl
M SAPAS] 712A B FRA BT oR dA O
NerE AF3HoH ofe sy R 4 B
FAE B A7at 9o e AsusdTAiet a8
= AFLZ WHEPE 7. A9 F 7
o 91, B7849 SAPAY] BB I BTEF

Ale v 22 438 BAFAL gl

A7 dn =2
°of A7 () B7EeY £4924, () AFAd



208 2i70| - e - 250

TS & 4 e SAPAY HEZ3, (3) A4
T e E2 BANE 232 Sy 7|z B
Y B (4 2T TR S vlaedd
e AN

e naN EHEE B4

NRC(2000)0ilAM XHAlgt El7e| 57X 48 O
g8t 1i&t DM EFEE B4

NRC(2000)0014 AA|sk= Fatd+-9 57FA] 718
84+ Table 1914 AR o] =& nigo=
#3t A AL FEE UFL U dEE A
Qs 1 el e 78T VK grsa
7} drh X3Eo] JEXE HEFE B4sgion
7} Shdde] gr8EAE 5o §reAaRtd A
tha3t 7t
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Table 5. Inquiry essentials in Elementary school textbooks

A 374H g B ke Addd 29
grgsola Ha JeptA] &3l Qi o= Al 73}
25 A e e 2§ HF WE 221
A9 o T0%E FEHASY T o] AUA]
Al Bol g Ygo] 23l Idsiziths Aol
EEY &1 85 e 44 9453 F== ¢
AU NE-s Fedte ARy FFo7 &
9| 3] Al TS TR AT 79
FE3lts 2438 ielae S48 & & o
ol EA3EIH v k. RNETE A9
100%2 et U Wxe] v)golt}, S7)e &+
840X 25(Fig. la), S5Fig 1b), ¥ I5(Fig.
)8l Hta A oxe] MEFH] gr8des A
gL 5% A55R % ASE vEeE ABE ¥
Aall7ke g0l F3tEo e RE & 4 AUt

olE Al vlu3y| M IF5FEE, T5, L)
o] Hetu Aol o] BT RAE AAJSIGL] oA ¥
Fig. 28] Ad= WA 9] ggso] AgdHoz A
AEIL S BAE

Fig. 294 Yepd A o] BE PN FAS
e W=7t 7P =3, O U0 AW W
=7t B4 veRE A9 EAA)7 e A vl
A G2 B T Ut} ol Fguox9 TAME F
3k gr8Ee e BEo Ay 52 B &

Communicate and

Oriented-question Data collections Form explanations  Evaluate explanation Justify
3rd grade X 4 1 X 1
4th grade X 5 1 X X
6th grade X 8 3 X X
Total 0 17 5 0 0

Table 6. Inquiry essentials in 8th grade of middle school textbooks

Communicate and

Oriented-question Data collections Form explanations  Evaluate explanation ustify
A X 9 5 1 X
B X 11 8 2 X
C X 12 5 X 2
D X 12 9 1 X
E X 13 8 X X
F X 8 4 X 4
G X 12 7 1 1
H X 8 2 X 1
I X 9 1 X 3
Total 0 94 49 5 11
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Table 7. Inquiry essentials in 9th grade of middle school textbooks

Communicate and

Oriented-question Data collections Form explanations  Evaluate explanation ustify
A X 13 9 2 X
B X 12 9 2 X
C X 13 12 X 2
D X 13 9 4 X
E X 19 12 1 X
F X 14 13 X 1
G X 17 12 2 1
H X 12 5 X X
I X 12 9 X X
Total 0 125 90 11 4

Table 8. Inquiry essentials in 10th grade of high school textbooks

Oriented-question Data collections

Communicate and

Evaluate explanation ustify

Form explanations

13
8
15
12
14
14
15
17
13
13
11

X

o ' N W Do o
—_ X e N = = DN OON X W W0

Oc O N

R =~ T OO w >
O X X X X X X X X X X X

Total 145

WIX X X ==X = X X X
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Tl 187, 8L IAAMdE

2637, 2S8R Rl 135719 g1EFo] A
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SHETHA] 19.6%2 YEREA, TENE 7R
gr3go] 69.7%, BHETHEOl 303%E UER
ot Z5oME NxgTAAo] 58.9%, BHETHA
o] 41.1%= YEeht Shdo] FoldE 7IZ2ETHA
o] H] &2 FolEX FHETARY vl&o] FUEHE
4 T UFig. 3). ol AFPILTF 7% ,—301 g
T7%E F58aL Ahdo| B4E o|g AL
g 2o B ALY E5E 53
= FFo] A5l Z HkgEo] S &+ A
THAZEE 9], 1999).
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Fig. 1. Inquiry essentials in elementary, middle, and high school textbooks.
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Fig. 2. Inquiry features in Astronomy unit of Elementary, Middle, and High schools.
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Fig. 3. Basic/integrated process skills appeared in science textbook (black color- basic process skills/ white color- integrated pro-

cess skills).
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Fig. 4. Basic process skills of SAPA in Astronomy unit of Elementary school.

Middle school
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Fig. 5. Basic process skills of SAPA in Astronomy unit of Middle school (Refer numbers to items in Fig. 4).

High school

30.0%
250%
20.0%
150% - B
100% - [
s0% MR

00w - W . B B
1 2 3 4 5

6

7 8 S 10 11 12

Fig. 6. Basic process skills suggested in Astronomy unit of High school (Refer numbers to items in Fig. 4).
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Fig. 7. Basic process skills suggested in Astronomy unit (Refer numbers to items in Fig. 4).
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Fig. 8. Integrated process skills of SAPA in Astronomy unit of Elementary school.
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Fig. 9. Integrated process skills suggested in Astronomy unit of Middle school (Refer numbers to items in Fig. 8).
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Fig. 10. Integrated process skills suggested in Astronomy unit of High school (Refer numbers to items in Fig. 8).

350%
B Elementary school

300% M Middle schoo]
[1 High school

250%

200%

150%

100%

50%

00%

1 2 3 4

5

6 7 8 9

Fig. 11. Integrated process skills suggested in Astronomy unit (Refer numbers to items in Fig. 8).
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