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Citizens should be sensitive to the complex and controversial SSIs (Socioscientific Issues), be able to
make a responsible decision with evidence and empathy, and furthermore take political action for the

05 October 2015 larger welfare. The premise of this research is that understanding the nature of science (NOS) takes
26 October 2015 an important role when students and adults participate in the discourse on SSIs because SSI reasoning
Accepted 26 October 2015 requires individuals to examine information and counter-information with skepticism. We therefore

designed SSI programs that were incorporated with NOS by adapting a contextualized-reflective approach.

The leading research question was to what extent SSI contexts contributed to promoting students’

Keywords: understanding of NOS. A total of 71 11th grade students participated in this program. The school was

Nature of Science, located in an urban city near the capital city of Seoul, South Korea. We designed SSI programs to

SS.L . cover the issues of genetically modified organisms, climate change, and nuclear energy. Each issue required

Scientific Literacy four to six class periods to complete. We conducted pre- and post-program tests using the revised VNOS-C,
recorded group discussions or debates and collected student worksheets to observe the increase of student
NOS understanding. As a result of this program, students showed moderate improvement in their
understanding of NOS.
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Figure 1. Reflective-Contextualized Socioscientific Issue Instruction

Transfer of Students’ Understanding of NOS through SSI Instruction

QLS SHe TR FART, wAH Thte] BA B HEe
SSI e} oﬂw ELEERS EHoH e, ol Mo o
A2 Ul Solek o] TS SR Slobd Tiste] B X4
ok 28504 oka Tl BAE 2 A TP Flol Hols)
T, TP 22718 sHe Bl Holste] 188 4 QP He A

wmge it
uhgA Tito] B S AR B, 1F Ol W gl 4
wo] QIckFigure 1). A= S4 gl A peiE 32 ¢l B4
Sl Aol Bk A1) AARS AelsHs WAolek of wAlelA B
S0 3 7hA Aol o) AR T ahe UeRhs F 7o) Aue
ook sl AlLtel ot 2 AHeM Y S8 =olafate] B
ZAlo] dhste] AR ThE 715 ANsHs =B Fe AN
of 7 AR AAE AL 00) thE-e the Table 13} 2k 3
So| AUEeE 4T SAFANS W ) Hete] BAS mefE 4
QLEE 7t Albe]2.0) 34Tt TAE Hololn, SAL dnht ek
SR, U 2 AlUe]00] Fge] ol AE grkn AZSRETR,
2 Ak 2olA] AAIBHE AR et ARAQ17 ek A
g 4 e BES PAsT 15 B9 B AR
2719] oA vhero R B Al o] WelA EA) Al
dhat 31 ek BAYSHe Alolch & Aol At ssI T
Aol 2k BHEERL 919 35 24 A8sisch 19AIA
| A0 el 22 9 Sl SARE A A

o

T To=
ofdE 2l 9le 9 3 HekE HgsiRitt 2 A| oA
SPRES ola) Y oISl IF B4R Fo) A 430l
g9 o)A FAshaL o] YIS FHA S

As
A& BH*‘]‘EF [oll K&} o] ZHAlE0] WAlS-= 8 A2 Bl
Ao Brlshe wubzel E2S Zulskdch upx|at chAo) A

PYSS A BE YL /AT Gl SPEC] mef gl Ayl
@wo o[5sto] ERS A&t o/l ATl FEL A B

aolle] maete] sjgich of ACIAL A2 e ofie 2
Gl SpySo) el 350 A Sl oo =olelAl ol

~

A ==Alel st A4

Bel) o el T A ol
¥ 4 Gl Asisic

whxE} e oAb Zvjolck ghe] WA NOS B BolA
Aole] 27] rke BlS skt e ST oS wake
24 Al et =0lS ST, oAby 227] BAlelAlE
cha) h4 Helo] FAISHA et SISk Wilo Ans st

Table 1. Main arguments on each issue

SSI ws-
z290] 34
S PelaE 4K

v ue ARe
& Aisior sHerl? & Slek Aol A=l

ks

2s AT ol2o] e, ARS Kl aPgolA 2
Fset A7k A1 sk B, Asle] Rk Al s 1
ApololA | vl e 7 S0 Tk 15

A2 w2) QF, Bl lAl:

geider g B

EEIER o] u)a)

_ﬁ
r o

#7129 vijE, ARRle] A=

897



= 7ol A mE L2age axjele] =0)E A% 20139
3IUNE 997k & 7ol A AEEck 20139 B 8p] Fke
A 1 0 st G W 71, Z1st A de
Geohe AW, HE BPlol Bel 1 5l Aayste] By

THE d pres

Aol T3t ﬁ% Akt SSIS Shesh WS T2 e At
IR o] 48 ARl A8=3iek A WA FAY A
HYy 7)&S 0] 83l } Ao A= otol|A] sl Wl A Tsle] BA

S P o o
g 5 Akte] WMol A7 AARE e BEES 18
P e e e
spEol Eolig e tha Bl Lyl Aol Lehithn ol
Sk wrebd] Bste] HAS Shsted] 0] W BEER Hh
sto] 5-6744] 7120l 4l TAIR Sl A WY 714 A
of B ol F7hak sfelal, A%The] B Sk WAL B
2 ZEOe An oA Ags)t olely waet 39 slel 74
A ol 715 Wsk 2AZ Agab12 stk ZRae] Hgo)] F0
7R el A4 om Aol Weke Assielon], 71 wst
FAl] et sk AE ARtk 71 FHst AELTY 125
AgEglon, f4 By 71é A gl B sEuoR S 4]
A7) Ao wet AP ST 7Y 3450} 8YL F Tt}
o5 Wstoz ols) Zeg) Ago] FRELL, 99 1, 2% Slefu]
A e Agagich 715sk o] A9 Aul ol Adstn
HESHS 9 WE AV ES Aol F TR Sgjo] A1
=

rlo

pae mm

3. 2t& 4

apsto] BAo] et shSe] QA ofafshi W
BIE 2] 9Jsto] Za g E9] AT s J)rﬂ o] i/\éoﬂ
gt dERARE AABIITE AR dERARE %x} Wy 7)e 24
zeae Agaly] 440 49 Azte] AXsIgen, A B
A= AU A] A4 Z2IHE A-83F 259 = /\]7}.01] A5
=3

B T ro]| A= Abd-El-Khalick(1998)0] 7HeFst VN
Nature of Science Questionaire - Form C) &3} Ho15}al 4273}o]

ATk VNOS-C AR % 1070 BEhom 74 Ay

A, SR} AHAlo] ofskstan gl 2ste] Aol thal 25
0= AETE VNOS-CL= SSI uizto] o elukAe] w5t 2 7t
AALS A2 o B3] B A4S AR Holck wreh] W&
2 gje] fhE SSI veto2 Fatsle] PEshe Alo] ohjet
QubEel Aol AE3H7] $Istel VNOS-C MBS Agdi)

Aol Bhro] BEE Sl aste] BAS Hste] Al 24
ssto] 7haA, ahsto] Abg] E8he 7hX0] dAAolT ThebA
Aol Tote] AEA BAS BE AR 1V, Hote] 7haye
Bl AR 1), Tete) Al B8 TR0 YA E B A% 274
wislo] MRS ANtk 44 AEA0] B e TekLs A
7} 281017, BH¥5o] gl ofsfel] MHRlel tste] Ao 3
ofat TSI} 1 2lol] RS ol=fslglct TehLg AEvlel Tt

[t

¢

F{EI l‘_u
ut

898

Ale] m]Eule njglo g7 B
dhez 7hEe Hrletel 2% stk
AP ZA9E AR ZA) R of 30%94 AZko] 2R E e A
Azl Rolgt sy A 7 A3
6339] e 24 tpto 8l u} AL B ZAR= AR S5
3 63 5 590] SHBlT. AF HERA] o] e 45o)
[e)

e oJF FEOR QIsto] sl 4:¢lof HolakA itk At B4
o= Al ZALR} AL ZAle] B Hofat 597 SIS SHS A
shaick

2 dollMe A7t ARES 201l 15 ZRIH0] SS9
ool 24 ofslioll miAl= FE= BAsH] ffste] HE= AAEH
ok sPyEe] WEe Z2I5 28] FrE olfof Ao,
VNOS-C i A 23 SHollA 2 Heprh Uehd sH & aARe]
2212 ulo} AAE 120] SIS oz sho] AsE T} Heke
HhrzshE P o R 402~ 1AREE 8= glon, d4taks 3y
ool digt A1 A, FEA Sl Ht A4
Av8, FFeke] 2o diek ede] Hekd ool tish AAet drge

4, 2tz 24

A ARE A Sistol 48 2Ae} BEAE TSl
o, Wk s AT, AR XAel BEAE B 4 ol
BHES Akste] shYSe) Tate] B4 ojshe 4T, SSIE
SH4k HHA] NOS By mRIRle) 84 S BHle] Sistel
AL BT 9] A& (Wilcoxon Signed Rank Test)} 7Ho) Al HA
o ANk SIS Tiste] B4 ofshel A me Z2e)
Anke B AH0R S| Seto] We AhRet Al vns

Eastwood et al.(2012)2 VNOS-CE o]-&

HE BT 4 Sl RAES ARINTh o] R4S ﬂ@rsq 2

sae] Aol WAL, Bak 249 7, Hake] ol Ay

3 2, 191e] AR 1] WA, ol HA1e] A,
S RS ] gefoR FSisln, HUSS $HE e o
o 5% B olal 4 WS of3) SEOT FEF] 2} o3 50

Hlo} S A, A 298] £ QA7) Eastwood
et al.(2012)°|4] AAJE 2452 B Tolslr] flsto] o] &
28 AABE Al BAE] =0 olF 2230 AL 7sle] Ko
ofe] Foll AHA ZZAQ olafo] e Y shte] FHol
gt P 52 ool HES| sk Zlo] ofee E4o] YERT
E3 Y §H Z23E AHEFE o H2 4= o]
ShEe] SHOIAE ofs) 429] Aol7l Uehdeh A8
Atk wEkA] E oqtof A= Eastwood er al.(2012)0] A|okst
om B Q1o ujet Ul A tiae] Ske] EAES

Shol ARESISITE B GATelAle] RS A 9 2g
Huberman(1994)0] A|A|&t majAtE B o) whe} 213)
o, 7} Feof|A 9] ofsf 4= It Wi(naive view)', 'THe
P4 (transitional view)', '<sHE T(informed view)', 'AJ<3t

J(sophisticated view)' o2 HIs}Uch JfLdE BEAEL &

:(l)é
oft
o
o)
101_‘

2 rr

ol
o

ox 1x i
m
o
=
u

=
g
sao

l

N oo 4y fronk

o e



Table 2. Coding scheme to analyze students’ answers
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Figure 2. Range of students’ pre- and post- SSI program
VNOS-C scores

. 21 % =9

 QATeA SSIE o] 8 Wy m o] S o] B

dhel 242} 1ol 487k09) H47t Rofe|miz, 3 3ol Ho)
12874 e] BEES 2 Eirk 223 48 A VNOS-Col that 3
AFE0] SRk A 3ol Hth 9R7HAY] BES LA, e

899



Chung & Kim

Table 3. Comparison of pre- and post- VNOS-C results

Table 4. Comparison of pre- and post- VNOS-C results for
empirical NOS component
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Transfer of Students’ Understanding of NOS through SSI Instruction

Table 5. Comparison of pre- and post- VNOS-C results for
social and cultural embedded NOS component
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