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Exploring Preservice Science Teachers' Views

of the Nature of Science: Biology vs. Non—Biology Teachers

Sun Young Kim*
Pusan National University

J Korea Assoc. Sci. Edu, Vol. 30, No. 2, pp. 206-217(2010. 4)

Abstract: This study aims to explore preservice teachers' overall views of nature of science and compare their
views by gender and certificate area (biology vs. non-biology teachers). In addition, a comparison with American
preservice teachers' views was also implemented. The Views of Nature of Science (Abd-El-Khalick, 1998), an open-
ended questionnaire, is utilized to explore participants' views of nature of science. Along with 'definition of science',
six aspects of the nature of science, (1) theories and laws, (2) tentativeness, (3) social and cultural embeddedness, (4)
creativity, (5) theory-laden, and (6) inference, were investigated. The qualitative result indicates that the participants'
first image of science was about the method of science such as observations and experiments. Furthermore, these
preservice science teachers particularly have a difficulty in differentiating between scientific theories and laws, and
understanding the importance of creation and imagination in developing scientific knowledge. In addition, compared
to American preservice teachers' view of the nature of science, Korean preservice teachers possess naive views in
creative and imaginative aspect. Interestingly, biology teachers demonstrated lower understanding in theories and
laws as well as tentativeness of scientific knowledge. However, there is no difference by gender.

Key words: nature of science, preservice teachers, gender
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Table 1
Demographic information
Bio vs. non—bio preservice teachers Gender n
Bio. Male 16
Female 17
Non—bio. Chemistry Male 17
Female 19
Physics Male 13
Female 11
Earth Science Male 15

Female 7

El-Khalick, 1998)E AH&-5I4Ith. VNOS-C= A&
7F Aol s WEEtg =7t HARE A K THAbd -
El-Khalick, 1998). % 1023<] MYy dEE2
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Table 2
Coding scheme of students' responses to VNOS

Classification Informed view
Tentative Scientific theories are changing due to new
technology or new evidence.,
Creative/imaginative Scientists utilize imagination and creativity in their
investigation to produce new idea.
Social/cultural Science reflects social and cultural aspects.

Theory—laden

Scientific knowledge is theory—laden.

Inferential

Science is based on inference.

Scientific theories & laws

Scientific theories provide explanations of how
natural phenomena work, while scientific laws are
regularity of natural phenomena.
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26%9] PSS BZEF 27 ozt T 2 IBXISS URK= CHA| 2 7RI Rtz 7o
Ath, 0] QUCH= SHAIS 2 ST REFO| A 2
AL A= ML UHS AHSIHM Sxf= Lt
“MSIRISE AR0|22 Atmo| wEto| Ch2ch St LAZO| AT 2 4 Uk (E14)
IRl JRIS BT ARMOKCH CIE MZIS 8 4 Qs
0| 22 ARE ECOatT Atmo| HEFS =M wE) 3] 5(2002)9) 25 AR 3 A
MZ Ci2 Z20| &2 K6l (B4) A3} g2 2555 ndo tig) AAR &
Aetth= A7 7HA 2 Qiokal B usgich, o2t
“SiLto| MBI APMZET 03] JHX| JHES 0B AFANELS @ Bstaso] A z|4)e] Ago
2 QlCt BB BZO| TMEM S 71F #E O T2 AFote o] AR wolgox|= HehA
BT 3 Al7| LMo QIAISIRY KITEHOIAS A A A ek gzstsdA 7]91gcha A
& 27155h B20| YHSICHs ARAO|CH 1245 2 2},
S2 JIXT JHNS MTASHE A BHEiRt LIZS
HHZIXIAL Z7ER|Z D2l AbaEiel 20]Ct(C14) 2. ofld|zfstmAte| mpstol EMof ChEt SHIE =
H (Informed view) vs. &5t 28 (naive
“HIE XFEE ;Eﬂx ot mehel Xi2o0ln EE25HK| view)?| 2%

_.__
=
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Table 3°flA4] WERt vRel o] 70.4%9] SHYE0]
A A2 7o) Wg T o= gt Awste] 6
712 Zpske] Ao it SHE F HekA| A 7
ol tisid= 78 & olalista it E3 a4
2|4 9] o]ZolE A (theory—laden)ol T3l 69.6%2
ol olsfistarl qlglom, Hekol AlR] A - 7314
SHo| tigh olsx=7t 67.8%% Tl 2 w0t 1
AU Hjeko] ko] QlojA IpekRlEo) Aot A
o] AR} ek o223t Ao tigt olef=
27} 16.5%%} 21. 7%= W9kth. Table 4= 2+2+9] ¥}
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Frojat e oA 9 o]s %2 Table 49
‘creative & imaginative’ ¥99 &% W4
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T S 5 ole ARl

Table 3

% of students' informed view and naive view
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3t A A= A Y1997 F -
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NOS aspect inforrzoegfviews naiZg Sflioews
Theories vs. laws 21.7 74.8
Tentative 70.4 26.1
Inferential 62.6 30.4
Creative & imaginative 16.5 76.5
Theory—laden 69.6 26.1
Social & cultural 67.8 27.8

*The remaining % of participants did not respond.
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Table 4
Exemplars of students’ informed views and naive views

More informed view

More naive view

Inference -} 1zof] Ho|x] 97| Wjo] 1 WoRS A —Qxjo] L2l Hu| AL B3 W] o5 Ul
& 7t Qi shAE Ade Foto] dAEY A Aojnz ghAlshal Qrhal Az, (E13)
T2E 33 $al I B MY wstEo] ¢
o}, guf WAMdS Holx HAA Yo Ag
21 Axsle] 2248 ¢S5kt (C15)
Theories & —TF3H o] 22 Zulo|4] dollhe HALS Awl  —IFe12] o] 22 JAAbo| tigh 32 o # 3hAgH =
laws k= Zo|T WSHH AL Aao) g Al Z17E Sl A9 el WAL @) A8t
< ekl Zlolck, (@3t o]&; Aste, gpaky L AR 4 Sl AL HHiRh Apdlolch,
9% Helge) W) (C15) (B23)
Tentative — —Zf3H4] o] 22 Widh 4= Qi o5 SAtH A} -2shA] o] 22 AT} o] A Faf M-S
£9] A Hsto] wrdea] ok wAol= 2 BRIGH o] ofHR W3 4= qlokal Azkgict
SR AR ‘o] I a4 4 (C1)
o] sl ofojyrt, msto] WggkrE
szl ot ehlojetal= 3 4= gik, (P7)
Creative & —T3AE0|7 Ao} A e D40l 84 ~FSREL Ao} ZAA Fojgdnt AF4E
imaginative  o|t}, AFIA F /HILAT A AANEY S ARESHA] gt Aoy 2AE THES 5
A ool wol el ZAAOIAE of  Walr] Y3 o 3 & 5 e ATEL A
W o] aabAQl] ofo|t]o] &S sz 2l BE AL HolHE AMEsh] AT HAo
o] uj$- Zasiey ojgiztA] §I9E A=e-ofo] T} FSHAE0] FojH ot AAFElS ALgglthH
g /Ndshe o] Fout FstjelA d  T159 A AZbo] Sof &4 Alo|al gl
L3}, (C4) 7HAS Fshe wgel FejHoleta & 4 ¢
t}. (B2)
Subjective & o HE AR BRI adfo] 2hRo|1 FEEHA|
theory laden —&& ARE AMSSIAT 3= 1 ARE B4 e ARE 71 349 AP WS +1st
wo] gtsirEe] o] thay] whitolct (B2D) & Aol @A 9lonE T 7hx] 7o 1o
Al =Lt (C1)
Social & — —FBR ANE|H E3HA 74X S vkt Irht -HShe HHEA Aot Azkgic #Eke A}
cultural ol" Feho] whel B 7HA = mEke] Holrl  AdAlA A&7 el Abg - E3lAel A
thE 1 LS A 2314 7hxjof whel O Hopej HE o] whdE 4= gl o of FojAut HgE 4= 9)
Mo Ayt g2 o5 5ol Z7|ME BAlel o, mEbA Tsf of HEAL g ok A
22 Al A &2l A7t ZheRIc = s SAolEkal Azeict, (B18)
7k gk A& 71X QA AYzieks Zlo] T2
Bo| met4 A} th2A w29 4 gl
(C6)
Table 5

Comparison of views of NOS between Korean vs. American preservice science teachers

NOS aspect Korean

% of informed views

American
(Abd—El-Khaklick 2005)

% of informed views
of POS group post—instruction

Theories vs. laws 217
Tentative 70.4
Inferential 62.6
Creative & imaginative 16.5
Theory—laden 69.6
Social & cultural 67.8

53.6
58.9
71.4
60.7
30.7
60.7
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Table 6
Mann—-Whitney U test by biology vs. non—biology teachers
Inference Thelories & Tentative .Crea'tive.& Theory Social &
aws imaginative laden cultural
Mann—Whitney U 1326.500 1148.000 1132.000 1342.000 1332.000 1352.500
Wilcoxon W 2361.500 3228.000 3212.000 2377.000 3412.000 2480.500
Z -.532 —2.936 -2.886 —-.505 —-1.100 -.983
D 095 .003** .004%* .613 271 .326
##p<0.01
Table 7
Mann—-Whitney U test by gender
e TS qaye  Calel T ol
Mann—Whitney U 1359.500 1419.000 1461.000 1291.500 1485.500 1377.500
Wilcoxon W 2844.500 2904.000 2904.000 2777.500 3138.500 3030.500
Z —-.548 -.978 -.098 —-.1304 -.194 -1.011
D .084 328 000 192 .846 312
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