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Analysis of the Presentation for the Nature of Science in Elementary
Science Textbooks using the Four Themes of Scientific Literacy

Lee, Young Hee - Son, Yeon-A < Kim, Ka-Ram
(Dankook University)

ABSTRACT

Understanding the nature of science (NOS) has been a major component of scientific literacy and an important
learning goal in science education (American Association for the Advancement of Science, 1990, 1993; Millar
& Osborne, 1998; National Research Council, 1996, 2013). To achieve this goal, it is necessary to include
appropriate views of the nature of science in science curriculum such as a textbook. The aim of this study was
to conduct a content analysis of the elementary science textbooks to examine the presentation of the nature of
science (NOS) using the four themes of scientific literacy, which are (1) nature of scientific knowledge, (2)
nature of scientific inquiry, (3) nature of scientific thinking, and (4) nature of interactions among science,
technology, and society (STS). Findings show while 3™ and 4™ grade levels of science textbooks heavily
emphasize on the Theme I, nature of scientific knowledge and the Theme II, the nature of scientific inquiry,
the upper grade levels such as 5™ and 6™ grades of science textbooks are well balanced with the four themes
of the nature of science. In addition, most of elementary science textbooks little focus on the Theme IV, nature
of interactions among science, technology, and society (STS) among the four themes of the nature of science.
It might be a shortcoming because the understanding the nature of interacions among science, technology and
society (STS) is one of the key components in order for students to be a scientific literate person.

Key words : nature of science, content analysis, elementary science textbook, textbook analysis, scientific
literacy
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Table 1. A framework of nature of science (NOS) based on the four themes of scientific literacy

Category I: Nature of scientific knowledge
1) Science is organized into content disciplines such as facts, concepts, laws, theories, etc.
2) Scientific knowledge explains and predicts the nature.
3) Scientific knowledge is tentative but durable.
4) New scientific knowledge emerges from the process of scientific inquiry.

Category II: Nature of scientific inquiry
1) Science is based on empirical evidence.
2) Science relies on observation and inference.
3) There are various scientific methods in science (no single step-by-step scientific method).
4) Experiments are important to test ideas using science process skills.

Category III: Nature of scientific thinking
1) Both reasoning and imagination (creativity) are important in science.
2) Scientists are not totally objective but try to avoid bias.
3) Scientific knowledge is developed with its history.
4) Skepticism and criticism are critical in scientific thinking.

Category IV: Nature of interactions among science, technology, and society (STS)
1) Science can be used in society both positively and negatively.
2) Science and technology impact each other but they are not the same.
3) Science is a complex social activity.
4) There are social and cultural influences on science.
5) Science and its method cannot solve all problems in society (limitation of science).
6) Science is conducted corporately (contribution of diversity).




210 z=Snstue H33A H23, pp. 207~216 (2014)

d 8L ukalm Brleker 2ol AeEold
or], 53 33 wape ete B et £
&g TAs= 2 AMHEE o H THChiappetta ef
al., 1991; Chiappetta & Fillman, 2005; Chiappetta et
al., 2006). 53] ¥ AGE 4714 o go| yste] H
BEs e o8 A T8 =1
2 2 BoE EXE(Lee, 2013)S AHEFO2H
I e Bete] By ZRES ¥
Atk & < vt Table 12 o] A
2 A18E Bete) B4 4714 4ol

3 B4 W 2

2 AT o] &H W nwS Aol Bol
o] 8531 9l= W& A7(Content Analysis)e] S
o] &-3le] ¥ F At & E2(Content Analysis)©]
& A P e Ze 58 AT dide] Edetn
AE LS Aoz AAZ o r F7

%

-8
¥ EAte A W (Barelson, 1952)°]2hs A
54 A7t gt ol Buxl ke 54T A
S I7l& Fdske A FEIEk] A4 WE
= JHelnejsiste e F29 ¢H EEE A
ot Wolga & 4 glvh & dFxe Fet
A 2okl A A FAE JHEle]® st
wIHA ] g, 1", AR, &, aela Pt 87t
A& 5 #A61 a9 FAE drivtE E3et
I eAY AeE BASGTH e dAEE

el g 24 datelth

2 A7 Age] 4 BA Arbeke ¥4
S ste] B4 ABHE Fol

ot
wh
fl
St
[
o
=
oft
o
i
ol
1o
)
ht
r

Zb wIA oA 20%] EE-S ANEshar, A7Ak
o] grofof ot B4 The|(Analysis Unit)ys 2%
tod, WMol 2 H9E FAske S E9

3) EE ME Y 24 O9| 4
1

£ 3 Eth(paragraph) 92 At XE A&
Ao Yepd e Bt a7, agla &
TAEHE Fstsion, dF7F &
A A ol 9 X FY U
= FEAA A5t

fqr Moo
&er'
g

X0 M

4) 22 24 L M2 5Y

A oo A% F A w97 2AE 22
AREE 2% W, 279 MAkEe] A7t R4 e
Aot TS 1] AARE wol7] flste] A
AA 2 TN 38hd e} A 24 F 2dAE
olFE TS ddo] AESL ERS Tk 7t
T AU $He] FoE o]FES mYFoR
A A B9 A H RS w30 4 51, “37]
ToE oFF A& g dio] 5o 3o, e
7 RS TR AL deUn 8 2edE FA
ol NEMES 7] A dEs Bl ARG
Yrh el delle Favehs 7 7141 A5
e, Fhe L 970 oM AFE AHgst
A gEUHEEd 197] 1. 2] Ags 24 3).

2 e 2l p. 53y o] 2 A9l B

5

© 7 BAA BF Aete ] 244 5 AWA
3 o] EA(Theme ). 2 &30
24 A F4 9 dA o] 5 F Uk 2Ey
T 02 24 R85 o & 5o B, “F ol Bo

Ae TAEY YRR Hhso] gloj=

AH8-3ha
ks & £ I EE HEAHFUTE doZ2% o
st Helek yzlnke] #9 glo] MdE A

yehEehd 18171 3. Axe] 44 3) AM T 4
@ Fp. 79). o] FEY Fre BAA 1L @

24 % A WA 999 Tt A4 9] £ (Theme
Dog FHEo, B 28 B AW %9



Table 2. Intercoder reliability for the analysis of elementary
science textbooks
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Table 3. Percentage of nature of science categories found in
the elementary science textbooks

Grade Percentage agreement (%) Cohen’s kappa
3 81.0 .80
4 89.8 .88
sh 89.6 88
6" 89.2 87
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Note. The four themes of the nature of science: I = Nature of
scientific knowledge; Il = Nature of scientific inquiry; III = Nature
of scientific thinking; and, IV = Nature of interactions among
science, technology, and society (STS).
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