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Understanding of the nature of science (NOS) has been a consistent topic as one of the most important
goals in science education for the past several decades. Even though there is a variety of research related
with the NOS conducted in science education, few researches has been conducted for the conception
of scientists regards to the nature of science (Bayir et al., 2014; Taylor et al., 2008; Wong & Hudson,
2008). Recently, researchers in science education turned their attention to identifying views of scientists
about the nature of science since they recognized the importance of participation of scientists in science
education (Southerland et al., 2003; Taylor et al., 2008). This study was conducted to examine the Korean
scientists’ views of the nature of science. Through the use of semi-structured questionnaire and in-depth
interview the views of 35 scientists who belong to the Korean-American Scientists and Engineers
Association (KSEA) regards to the nature of science were explored. Findings show that while the scientists
have more informed views with respect to the tentativeness of scientific knowledge, cultural and social
influence embedded in science, the limitation of science, and the collaboration of science with others,
the scientists have more naive views about the distinction between laws and theories, the existence of
a universal scientific method, and the importance of imagination and creativity. As such, it can be assumed
that the scientists cannot conceptualize their notion in a philosophical sense even though they are engaged
in scientific work in reality (Bayir et al., 2014).
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Table 1. NOS statements in publications of science educators

Autl'lors' of NOS Statements
Publications
1. Scientific knowledge is tentative.
2. There is no single step-by-step scientific method.
3. Creativity is a vital component for producing scientific
knowledge.
National 4. Sc_ienge precludes supernatural elements for producing
Science scientific knowledge. N ' .
Teacher . Laws are generations describing phenomena while theories
- are explanations of it.
Association 6. Science is conducted co tel
. rporately.
(2000) 7. Science is affected by existing scientific knowledge and
social/cultural context.
8. Science has changed both evolutionally and revolutionally.
9. Basic scientific research is not directly concerned with practical
outcomes.
1. Science knowledge is tentative.
2. Science knowledge has basis in empirical evidence.
3. Scientific laws and theories are separate kinds of scientific
knowledge.
inezir-rgin, . Scfientiﬁc knowledge is based upon both observation and
. inference.
Khalick, Bell, 5. Scientific knowledge is created from human imagination and
Schwartz, . .
logical reasoning.
& Akerson ¢ gientific knowledge can be obtained by a variety of scientifi
. ge can be obtained by a variety of scientific
(2002) methods.
7. Scientific knowledge is inherently subjective and based on
interpretation.
8. Science is a human endeavor influenced by society and culture.
1. Science demands and relies on empirical evidence.
2. Knowledge production in science shares many common factors
and shared habits of minds, norms, logical thinking and methods
3. Scientific knowledge is tentative but durable
4. Laws and theories are related but distinct kinds of scientific
McComas knowledge.
(2005) 5. Science has a creative component.
6. Science has a subjective element.
7. There are historical, cultural, and social influences on science.
8. Science and technology impact each other, but they are not
the same.
9. Science and its methods cannot answer all questions.
1. Experiments are used to test ideas.
2. Scientific knowledge is subject to change.
3. Science uses a range of methods and there is no one scientific
method.
4. Developing hypotheses and predictions is essential to the
Bartholomew, development of new knowledge.

Osborne, and 5. Scientific knowledge is developed with its history.
Ratcliffe 6. Science involves creativity and imagination.
(2004) 7. New scientific knowledge emerges from a continual and cyclic
process of asking questions and seeking answers.
8. Scientific knowledge emerges from simply from the data but
a process of interpretation and theory building, and often
scientists come from different interpretations.
9. Scientific work is a communal and competitive activity.
1. Scientific knowledge is tentative, that is, is subject to change.
2. There are multiple methods of inquiry, and those methods
require empirical evidence.
Ackerson, 3. Creativity is important in developing knowledge.
Morrison, 4. Scientific knowledge is subjective.
& McDuffie 5. Scientific knowledge is developed within a social and cultural
(2006) context.
6. Theory is evidence-based explanation of phenomena while
law is an evidence-based description of it.
7. Inferences are explanations for observation.

aste] BAo| ojgt gl4loluh Ay wislol chat AFHAbell, Martini,
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Fillman, & Sethna, 1991; Lee, 2007; Lee, 2013b; Lee, Son, & Kim,
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A A5t Lederman ef al., 2002; McComas, 2005; Bartholomew,
Osborne & Ratcliffe, 2004; Ackerson, Morrison & McDuffie, 2006).
FUYGIAE Lee (2013)7F Tfate] 24 Pl BAL vlEfo R 477
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Abd-El-Khalick, 2002) 50| ThFsHA| o] FofA fitt. gk o]e} gk
Tste] widol| Tt theket Bl FolA ol = ZIsYE wfste]
/el gt d4te AR SHYES Q1A et SR ofjH| AL}
AAAL] Tfeke] o] gt Q4] A-HKim & Park, 2013; Lim,
Kim & Lee, 2004), 4l#inate] ko] HAdol ot A1 9 sk
59 A tist AA A Yang et al., 2005a; Yang et al.,
2005b), 5 375 Aol chet 1Al wste] wAse] Ak o
H(Kim, Nam & Kwon, 2010) 5] glop, sp4) Zwe] elo| At
2SS 2 FoHS] Fako] B4l Uit 214 AHChoi o dl.
2009; Noh et al., 2002), ol 153HY=2] YAA 2eke] 24 44
2 E3 g W3l ojgt d44Bang and Kim, 2010; Kim et al.,
2008; Kim & Kim, 2013), 25t shg=20] 1ste] /o] tigt
Q4] EX(Park & Hong, 2011; Park & Yu, 2013) 5°] lth
Qlof o] A 2001 A WstugoAe 2eke] EA4o] 7HA|=
F8/do] oJste] thekRt A7t MdYE o] 2ol Etekal AAlE
AgolA] T3t BES oh7 Qs FeHAE0] o] ste] BAS
QISR Ql=Alol et At AL {IItK(Bayir, Cakici, & Ertas,
2014; Samarapungavan, Westby, & Bodner, 2006; Taylor et al., 2008,
Wong & Hudson, 2008). X|&71A] 18tul& A= WAL ST} &
AE9] Fste] Zidol] et ol H=E dFteidlen e A¥ At
52 oH AR @4 WARSO] WS- Hlsdk ] ste] 249
gt o|sE s}l Q1o w(Abd-El-Khalick & Boujaoude, 1997;
Aguirre, Haggerty, & Linder, 1990; Lederman, 1992; Pomeroy, 1993),
teiee] P o] Tfste] 2ol chsto] Atz ojsksA] ok
Qlth= ¢+t AdES Hoj5al QltiAbd-El-Khalick, 2006; Bell et
al., 2003; Cakici & Bayier, 2012; Kang, Scharmann, Noh, 2005;
Parker et al., 2008; Ryan & Aikenhead, 1992; Walker & Zeidler,
2007). Z2ol Solx Tt ATAES HHLGoI B 5]
ARILRL QIS FAKSHE 19-9] /S skl QUK Taylor et al,
2008). QFAEL S ek} BEALS ek Afoof] HIA|sRe
st gt 2141} Aejr} Qlckar wslar Itk Duschl, 2000; Harding
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& Hare, 2000; Taylor et al., 2008). A B2 H3Al=0] F2 tfjglo]
U elel A THoHE QA7LE Saystan glom, Alo] ST o
FAES AT Sz BALS AZHHS v 5] Hate] wAl
gt ofsi7t 921 9] dR|uAEold % ARSI B2 FFe
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T oS Tekg el Wt BEE A4eks ol SONE 5

3%t g skl ok 252 = ‘U8 At =4 dstasolA
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w5t oS APAEE DA ozt TSRS olA] Bh
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Oberhauser, and Freeman (2005)2 SHE2 259 WA} B
7} 9l 2ol FAII 2290l Ahet Fol ©f Fo] Qe B
2 A 4 ARk ARIE WA ol JSHAISo] s
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AQraHoR 150 Mk o] RS AT o] o] 7
S5 Ang selsln TSI A4S ofslehe A %
Q3}chal W Ford & Wargo, 2007; Tsai, 2006; Varelas, House,
& Wenzel, 2005). 0|2} 22 ufj7o] whaba] 2 o] =& S4S
= 3F oot WA oAl weklEol| ofjt wste] 24 SHof thigt
ATo] Do/ A7Ish HetAEe] wste] 2o gt Hshet i
g0 ot 159 A7 RAFSH= A9YBayir, Cakici, & Ertas,
2013; Schwartz & Lederman, 2008; Taylor et al., 2008)E5°] A|ZE|1L
oItk £ AR ofal Al ojstol TstmgolAl Yel Q14
sfste] yago] Tak 0 WgSo] A WaelA Tt BES sl
3spE0] SfaA ol QAET YA ZAS] Slste] vl
SiollA] Bl ol Al T a7 4R Y SIKSEA: Korean-
American Scientists and Engineers Association) 424:9] 1}8k2}& 351
2 dom 50| Tte] Byl diet 914 2Aslerk et
o] Buroz wAe] o7} glov] 1 7AH Asje] gols
4170 o)) F3he QAR A AL Aol F4E v Tk
So) hate] BAol gt Ql4o] WA TetmgolAl AAET Gl
20 Tete] B4 g5 of BEolx Axskn BAHEAS

o7 ol WAk MIHEAS f25 B 4 9L AolTh et £
A 11 Ao o YR =0j0] 2 F7] mrke Tebd

HTE Folol WA A4S FEAOR WEe] St 9B FHe

ypste] Aol gt s A4S A oh3 &t Schwartz &
Lederman (2008)-2 dstul&of| A AAJH iste] 2Adof gk 4%
Zsflo]l tsto] Zstrlzo] ofgA olsfistal AsAIE 2ABH] st
of Tl Hoke] USPAE 4L Wsle] 1 ATE oy U
G = ofsigIr ATAEL YA Hee] Bl dhet A
shis oS- Bt ekt Zwe ugom o S Aska o
e UX3R|= k=rtil 3}t (Schwartz & Lederman, 2008).
Wong & Hodson (2008)-2 134 9] IR =2 tjAle 2 7k A&
AZ B3 Bote] BA) ofet AR A% WS Fol] Fag
20| wpste] BAo] that Q4] S ATk ARoRE Hat
Aso) mste] Baof et 14wt Tstagol A e Tste] B
A ZHol FAR -t ol U RiEo] BE Uefgton,
TAE R S5 Y] tapd, sk At 2wk, s}
A 2|49) o Wl A Fol distel taker BeSe) A
At Tete] BAos B4 Aol Hofe mi dzHoz
g FU% WY WAL gk AR A E o2
AT ms e st Hetanise) Bete] B 9 Hskage] g
HE 2ABH= A7t Taylor et al., (2008)°f ofsf 2P| 3lo
shpzsiE A5 P4e) QlEHE Fajo] 379e] TakA 5T 219e)
FshArSe) Fote] B W mgo) BRE w3t Tekugol g
59 Azke vl 24k 7P Fol WaE M= Bayir,
Cakici, & Ertas (2014)= & 6994 9] AA7sA &3} JAEIHSAE=S
oz Hstugoa dubaom vholsoixl 771 SHe| woke] &
ol ’igt 259 AZhs A7) ffste] W AAISHIT Bayir,
Cakici, & Ertas (2014)¢] 15+ Aifof] ofshd At doAE2
A oz wshalsof A1 o] dubAQl weke] B4 SHEe] of
slo] &3] EoJsh= oA (informed views)® ofY 1l T1ETkal o}
B 3= o] (naive views)E obd H5S HoFal QIQic Ed
Aol BB QIE TS BT 7o) uad Bl oHe
Holnj }5to] Zidof| thet 159 Hsh= S Zopoll BAlIgle A
2 Yehylth & dtolde A At 22 WEto s Augls st
71&AFE 3)(KSEA:  Korean-American  Scientists and Engineers
Association) £:4+9] Rl WEIALS 35T d o= deke] 2o
dhat uhreske AR gAle] WMol AN Betajel A% wEe
ool 59| wte] EAdof digt dallg AR 1 AnE
A7) A5t vl ZEAste] =ostgict

35t el AN Y Hste] B4 ye-Se] dat B
o olshg A1) $isto] @A) Mol BEel o AfulgHE
}8}7]14 A8 3)(KSEA: Korean-American Scientists and Engineers
Association) 44:9] IR 3510 Zolstsnt o] HEAse
g2 D571 EAESKSEA) FH A8 24:9] Bio-Medical
Science £oF] WA RA Hat HF A= 13.51d0|H o4 w5t
2 s} A Dok} 3002 o] ojHir AT mRo| Afn Taka}
=91 AL HO|FE=Z(convenient sampling) 2 2 AFAT} AE5H
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Table 2. Demographic data about participating scientists

Characteristics Number of Scientists

Gender
Male 30
Female 5
Scientific discipline
Biology 28
Biochemistry 7
Field of work
University 16
Hospital 17
Industry 2
Average years post Ph.D.
1~5 years 9
5~10 years 10
10~15 years 8
15~20 years 6
more than 20 years 2

Table 3. Demographic data of participation for in-depth interview

Scientists ~ Gender Years of'research S.cw.ntl.ﬁc Field of work
experience discipline
A Male 9 Biology Neurobiology
B Male 7 Biology Genomics
C Male 11 Biochemistry ~ Genomics
D Female 8 Biology Neurobiology

ab Gl £4F S O AR 24 Sl e
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8750 2Jslo] Zglol 44 mekslo] thae] Tkl B4 el
ME E& AREEo]# YK Chiappetta, Fillman, & Sethna, 1991;
Chiappetta, Sethna, & Fillamn, 1991; Chiappetta & Fillman, 2005;
Kim et al., 2006; Kim, Jeon, & Paik, 2007; Kim et al., 2013; Lee,
2007; Lee. 2013b, Lee, 2014; Lee & Chiappetta, 2008; Lee, Son, &

Kim, 2014; Seo, Hwang, & Kwak, 2010). £3] 2| o] 47}%] g9
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Table 4. Questions items and the scientists' agreement of
the NOS views

. Answer Agree-
Themes Question Items Key  ment
1) Scientific knowledge is a system of human beliefs. ~ F 57%
1. Nature of . . .
S 2) Theories become laws if a theory is supported ~ F 37%
Scientific .
Know- by more evidence.
ledge 3) Scientific knowledge is tentative and can be T 92%

changed and modified.

1) Science relies on observation and inference. T 83%
2. Nature of 2) All scientific ideas are discovered and tested by ~ F 43%

Scientific controlled experiments.
Inquiry 3) The several steps of scientific methods procedure ~ F 37%
are only way for conducting scientific research.
1) Scientists rely on imagination to carry out their T 49%
3. Nature of work.
Scientific ~ 2) Scientists are totally objective in their work. F 69%
Thinking ~ 3) Scientist's skepticism and criticism are critical T 91%
in scientific thinking.
4. Nature of 1) Science can be used in society both positively T 91%
interactions  and negatively.
among 2) Science is not influenced by cultural, social, and ~ F 91%
science, political environments.
technology, 3) Science and its method can solve all problems  F 88%
and society  in society.
(STS) 4) sScience corporate with other disciplines. T 88%
Bl AsiE Kol Ao Uehir), TAow 7k el By

Ashe et gk

1. ASRIEL| IS z|Alo]| Cigt
Knowledge)2| o[

HM(Nature of Scientific

;‘54\ HizzH zl_ﬂr.g '31]_8]—7(4 ;(]ALCL <‘>_I 7} ]lég] Iz‘ﬂ-;‘(]o E]-(Scientiﬁc
knowledge is a system of human beliefs.) 2h= A&of st A7k
e o2 20W(57%)e] TeEe] Bolar) eheoR Talgl
1379(37%)> TRl Shom 27(6%)2 S H3A] e3keh o122
eto] the FF9| s s B4, S ek BEA S

7Rk ol A Bde Hohe SREoR Rt ofgt FgolA|ut
3] A5 Aldolut W] AT ohjehs S4S olsls)
—1] £ ZFo|tl(Chiappetta & Koballa, 2004). & &ILof| ZFod3t
HEAS 5 TH5T%)E THsto] Q1 Al o] HRHAEHe Aol
BoJs}x) QIgrort Ahgde] HAHE(T%) S 10 Yo
W TS Tsto] Qlzte] YEolng o shew 27 thed
Slel AZishe Selsich 2 8ol Eolel) gt THISe
Tfo] F7iek AR 7k i SHo]y] we] ek W] i)
A7k e wela Qo Ak Fojgta dige s
Tafo] 2712 slwos sl AR AEH A A Azke) A7t
oA WA ol Tt ARloleka Witk A7} 2lzke] Aldol]
of Tt A4 Qe 4 2 Apde) Kkl Bk the
st x4lo] Azbe] Al AR AZtehe Tekse) Bagol
o

“Bst0| ZYS 57|
GloJE2 SBsH= 2017 | TH=o
MZIBILICE (W13} B)

FfoHl CIOIEIE LRIt 2
| DSt QI7F Al

—_

TS| S 4 & YU BB A& ke 242 Dl0] QR710] AZio] 3P |
TH20[2D AZIshe. ME AS5HD QU0 QIRIT stk 0 RE Z0|
olzio] AZio| Ofs BAEH= QI|o= QI7F AIKO|LE JHigie] 22l0| St

A A AR TetAEo] Hafo] 4l WS O R Slel
PR A0l 2R BFOR Al 235 R oAl 2
A% AN AAR 2 SHRE o 3
oleln B 4 Glort eASe Tt 334 st 314l

BAH0% ojg] T ShEat st HAo] ot ols)E 31
wo}i 9l Ao walt B B Qlzho] Sfako] Astoixi
ZL vront 1419 EHAPo]L} 2|4 Aol A7} thE kg thact
L Al ek 85 FEsHE Base) ool K49 A4
o Bolst <] B50] o Febie S gl AR set ek

o=z o]xls].ﬂ o]

S )
soz 2] thef A= Gl

L B5o@ Hoju] 50| Hsjolek sl
22e 3 Auo] q] ol aur.

5 AR ek WAL o B SAR SIEY o]
FltlTheories become laws when a theory is supported by more
evidences.)' 2= AR F WA ]Aofl= AR T2 £79] ]4]9]
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