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This study aims to investigate the effects of the ENACT project on promoting pre-service science teachers
(PSTs)’” views on the social responsibility of scientists and engineers. The ENACT project was designed
to cultivate the social responsibility by integrating the theoretical framework of socioscientific issues
(SSIs) education with problem-based inquiry approaches for the resolution of the issues. Thirty-two PSTs
voluntarily participated in the project and completed the five stages over three months. Data was collected
through a questionnaire to measure PSTs’ view of the social responsibility of scientists and engineers
(VSRoOSE) and focus-group interviews. Results indicate that the PSTs presented statistically significant
changes in their views of the social responsibility after the ENACT project. The mean scores of the
five sub-dimensions of VSRoOSE significantly increased. The interviews also supported that the PSTs
had opportunities to seriously consider the social responsibility of scientists and engineers through
epistemological exploration of science and technology (Cycle I), and problem-solving and action-taking

(Cycle II). In particular, they agreed more on such responsibilities as consideration of societal needs
and demands, pursuit of the common good, civic engagement and services using their expertise,
communications with the public regarding potential risks, and participation in policy decision-making
related to science and technology advances. Educational implications for SSI education and teacher

education were suggested.
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Figure 1. ENACT model (Lee et al., 2020, p. 10)
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Figure 2. An example of ENACT project: Biodiversity loss by invasive species

Spsick. olel, oflul MAHES: Slef A1 thah BALS 2 Bt
Aol el A% o] S5t AR TR TAS 9] 13k APl

g des Uitk

= O 2AIE @] sl 71 wAl o] Aok el ofsfe
ArES s < AE) Y EAks AR oyt
S 719, B ARkl ARIEA] St dEEe] Utk ole2
ol ARl A|%=(Bencze, 20175 1=|HA 2 A== ) ol
AREe] A& o g FardeA], < A=z <l ZA7T
o A o Azsid kel fleAl, of 2AIE shdskeH of| ofs]
YAAET A7 =afof sk=A] S Ttk dlE S0l 7FE
WA 2, B, AR 1 AR SARRE olsi AR Aol 12
HaL, 7} ofsfaARIR Y 2lo] 2l =0l AR ofsfaAALt
£ Aottt e LSl Qs AE vhefdel Ak A
Ho2 e Qe 12 A FAEe] AR R 2 Tis A=
Zolet Azstgon, 12 AH] FARfEo] B2 wsh= An|Aket
o B {5 dA HrolA G & o kAL F-skek Uobt
A, =g, A 5 AEA Aol FE viA AEiA v 91
I e 59 wAE 2SS W Ae d9 e
She 7193 AR A Solu 7 o AR 83t =}, 2
FEoR FAA B s e 4 Atk A ESE ol AR Ao

;

i

AT oZeIA Sl Aol A% Sofdriel gros
10204 Folli= off Qo] Mol Azemsict. ¥A, FHLBS
olgstol vlefe] werg ofSaRAN, AFHE ek AelAe] mek

QU= Wijol] ths) ololr]3) Mkek o] MAFES 1%
S g S A S B AL 5, 2%, 30
shabellA] bl HIAE RSE Foehu) ko] Hofubzton)
N GREE F3 ol BAIS | ofshy|e A% Ee SRS

83 FAFRITE FHABS ST Tolls BR) BA| Aol
A9l vl vleher ulekalst ulehol diat £ ] ulea o
2 Al es APt o ARE Qe AR thepe) 7
7h VS 4= gl Alre chopst AARle) WS HiEste] Al
BRE T QlRo] S SIAsH: thlt Auel 0.8 AzslEslet
ahrlo i Al 870] B tig AEo] Qlilo] HHET IT7)
& 59 28310l BE 97lo] ATk F5L vlolEisel: A=
A SyTch 58 wEshs B 7]ofa 4 9l Zloleis ulgiHlst
oS T Aubele w5 ARl

ALA (I - 71 - FoHE] Asa)olA e ob] aAk= Ao A
& e dRRlEo] oEEE AlEE o Q=S wsshe R
ZotH7|2 Fk of&2 WA <) Azl %2 FHo duh Q=
A AR Blshr] s sl Aot ) AREE otk
SHARE 2f2lf AlE ARE Sl il Blashs otk kgl S5t
i, ofef A AR AR =W Alee REshe A
Ak 2l Azl o] W ulAdElsolAl YA wte
A3l <l Ales A FobEAbaL RN WSshe AL
sl glrks 2 e | &xtollek oB| wARES ©
[ersiAl, 22 a7l EAE WAl olzke e AN w5 Y
d-g 72 ek ElAEAle AR 2A HlolE SRAE
3 ARIEE AR - AFASADO] HolHE S581e= 5}
, ME22 dolHE AHIE i ERslre deAls L& e
AT} FOUETHE ARgRo] 45l ZHASicE WA, AEA] 178 A
A gk sl AEFer AHE 67 T 7MY TRV
HAE, HAE, S AdeEHaERTE AAsiion,
AE ZF Alguteh AR 50-6044 =38kl o]
ElAE Aol 7 AEE YAE WAL Y] A AR
RSl ARl F A Bdhe RES TEdith 19|
B A AR ks AL o] 22 gofEE YAl HIAES Rk
Y <fE 650 s t2A AR SUl= RiFer wisEe
ST} AL LA AE S0, AL LJEiEe] obdol®= 7IEk=
EREA Fekal Junt Bl FEE 7R AdeauER s
ek At BEREA Eohs wAlE sidshr] Hlsl A4 671
ez vl A7) FHE 1S 7R 0s ARk A=
& SHAE ThEal 4 S0 B B2 60-1007] o|n|A] glofEE
A8 SEACRA AR AR SuisS AdeEd o ==
Hesf et 3t ool AR HlolEHE thAl AEsiA 2 27
2of| Bt ekt Hlolgrt A Ees si3let S At Y
H ARzlo o2 AEo] FAll| Lok e AR HlolB= AAIsH
o, shte] AEg ol AleoM A2 ARlout o] thefd
A3l 2H A2 A= F7lshs S Sl EAEHA L
S ol mEeilth ARE SRt weh el
HlEE AEA 0 R AT A Al o] 2% sEo] Hd
S AE 2RI = A3

UR[Ro 2 STA(ARS) A Ao AlRlarete] ol
L WA AEAE L2 o8-Skl BHALEE AR E I
FH AREo] ARl Hof Al Bels olgsl 77k F-dolut

Ah FHE Solthis oA 2SS 2L 22 ARIE A ol

:

jabo}
2

T oo & o

il

:

1=

=¥

v
JuArON
Sl

32

jn:
1 ox flo

2

[e)
[e3

115



Lee, Ko & Hong

o fir
okt
o

o
=
il
Rl
B,
32
O
£
i)
S
an
flo
o
rx
)
i
i
i)

&
=
oo
2
ilfi4
=)
2
2
=
r
e
of.
to
! &
ofN
(@)Y
o ofN
2
=
ot
e
of,
2 1o |m
o &

O

it
.
HE
)
X
lo
1o
[0}
1>
o
o
s
e
M
ek
4
3
aorr
o
B
(ilud
=)
in)

=)
w2
Z
w2
i
of
:OEII:
of
Jo
_O|L
fr
_\3
o
o
X
i
X
. Lo
&
o
I;ﬂ =
2
o
5
%0 M
o 1

e
_?L

i)
tlo
i1
o2
31',
2
i
=
N
w2 e

[¢)
ofEE2 s 5 AR < A
AT A, HAE WAl Aol B
T HRk ARlEe] A
StaL BlHEHAL ARA7E 5
AXEE BEE AEH o=
B B e

=

>,
o
i
uu
i
P
=
1o
)
ofN
1o
>
Y

)

2 oh

&

2

ol

ol

rlr

e

rel

fr M
o, rit
Jo ox
52 o
oo
o 8
2 K

tlo o

e
iw
vl
od
_O‘L

i
pai
(i
2
e
i
oY
2
ol
-

iz

o

B3 w2 A= Sjo] ST AlRkSo]
Hol &2 ARIES] SIAE SHela|A =S A Rgt B
ao] s ol SHFEET NPETR] o Hzaka ggick
Ao A ARG TEt A5E ARYAT, oSS AR E
nRAES o Yo Koo S AR Al

il

=
of

o9,

B Ao o] TEAFEY] Heb|eAre] ALalA el
ohat Q1A)e] WIBHE HAIS] §18) SR (Greene, 2007)
ol §3l3itt. ol AT AARAS Faf Balo] JHES £
mat ofujel, ofAbA Auiel WHEA Aupt Aold A9 1 U2l

y AN $htolk
to} o] 24 mal
el Ao, 2 T

tlo
3
%
il
lo
U
*
i
o
jatad
H1
¥0
rlr
i
iz o

SOl
N

23& £ AR 9k
AME3IATE 94, ENACT Z2AE o] A5 2 “wal7]|&ate] Ab
314 2Qlof tigh AAS = AAR|(VSRoSE)E F4Jste] 11 Ris}
£ 2Bl T3 ENACT Z22E9] 5thA|7} ofju] FslmAtse]
HeprlaAte] ARl Al gt 4ol ojmdt Y vA=A]
A7) $13l| Cycle To] mRE|=l= 30| F<} Cycle 117} npe]=]
© ST & 2 WES XS of9fol= ofu] wARSQ] A
LS 2A15] olallslr] sl oljn] mAFSo] Lafel o5 Ado]
2o 23 B Y8 RERARR o|&3lyich

7). Tat7)aAre] A1eld Aelo] gt Q4 FARET (Views
of Social Responsibility of Scientists and Engineers, VSRoSE)
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Table 2. Constructs of VSRoSE
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Figure 3, Table 33} Zt}. HA|, VSRoSEQ] A Ha&4~= ENACT
sRAE o] olF BAHCE Sofat G4l UKy < 001). A
w9l A3 Aolol dfa Qe gaEiglo, 87 silnsl %
QIzte] Fxjet Qbdof thet A(HUMANY, “A[&7Fs%t 2Hgo] of
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Figure 3. Comparison of pre- and post-scores on VSRoSE

WS = THERE HIEO Stk ol Al 84919 Aol HE
Al 83lof mjs AP MY w2 Bat FE EAom(d.29~
4477, Aol 2 e HolLH445~4.473) AR AR
Ak

olof wisf, HebrlaAte] A+ I AEEs Soke WY
oA BH oA AL HF, AR 719 e F=AEsk o
& A O = ARSlo] 7]ofshe Aol 159 Mde| sFsteAlE
E= o2 57 2<QI(NEEDS, COMGOOD, CIVIC, COMMU,
POLICY)& ZZ2AE o] & 89I51A FAEItHp < .001, p <
01). 53] “Arejztoef FAKCIVIC) 2} ‘Hi53}e] A-5(COMMUY =
ArsZo] | S H(davic = 1.273, deommu = 1.120), ‘F-5-419]
F7HCOMGOOD) = Alelet YHA] 47 8.219) AR Batfla= 7]
Fol| =34 el Al 8Q(HUMAN, ENVIR, CONSEQ)E T 352
Hat s B WE FIESI ok db] FetaAREo] ENACT
ZaAEo| Fofslr] ollz A5Folal AL oulef ARlA &
ol 3k 57 900l HishA 1 F8/44e AR E d4fshal
A, ENACT Z24|E & 1 89155 Bt HIS | A5
e HoErh

2. BRebriaRtel Afeld Aol oigl 29 Al st

TP |eae] sl Aglol gt 870 akel Reld o] TskaAl
5o Suke AAE] Atmmm thewt 2.

7k AR Ex|eF Qe tigh 112(HUMAN)

Qlzke] Bx)o} ebdol Tjgt LHUMAN)7} Tfal7]s2p0] 2i9]
olgk= AL ofe] SRSl ofe) HREo] $irkBielefeld:, 2018;
Godhade & Hundekari, 2018; Wyndham et al., 2015; Zandvroot et
al, 2013). olt= TSP ATE sk oA Behr|eAe
QRI] ), bt A7 1]E 4= Gl FAE SIS nle) o2
H o]F Haskdt 4= QIS Wgsfof itk Aotk o] alof=

Table 3. Results of dependent t-test on the VSRoOSE responses

A1 47} g AV A=
ab7]4417} 2elo] el

=0 WO

T ov =

A7} elie) ebzt

AP

v 5 o 5 t p Cohen’s d
917ke] Bz} obAle] tist 1= (HUMAN) 4.29 0.584 4.45 0.437 1.456 155 257
2471530 370 gigt 18] (ENVIR) 4.47 0.422 4.47 0.514 0.000 1.000 .000
AVa)A ol8lat 943k 18 (CONSEQ) 4.40 0.434 4.47 0.442 0.712 482 126
AlE1A "aol @ 18 (NEEDS) 3.84 0.723 4.55 0.453 4.739%%* .000 838
FEA 3L (COMGOOD) 3.76 0.739 4.19 0.535 3.206%* 003 570
ALB|RF 2} BAL (CIVIC) 3.86 0.598 4.66 0.408 7.202% %% .000 1273
tZ1ke] A% (COMMU) 3.79 0.961 4.82 0.305 6.333%%* .000 1.120
A AA ]| Ze] (POLICY) 424 0.537 4.67 0.369 4.290%%* .000 758
AR 4.10 0.452 4.53 0.357 5.623%** .000 994

Note. **p < 01, ***p < 001
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Table 4. Descriptive statistics of participants’ responses to the VSRoSE items

[l No s} A} A}2
M SO M SD
1 Aol A] Aol QIFo] 77 XA Yolof it 450 0622 438 0.660
olzte] majep 2 U AFE HpAOR aefdfof sk 3.56 1076 4.00 0.718
oFdol gl 3 ARAle] sk Yol AEEY S XA OFLXl usfof gt 450 0568 4.50 0.508
e 4 Isp|%o] AREQ] A7l v]E = gl IS Tesof Fick 459 0499 469 0471
(UMAN) 5 goic o1 ofel sigomsiel shlgt Aol Sol= alot ik 428 0772 469 0535
B A 429 0584 445 0437
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g ggr 7 AEAC] vAE ?’%‘;‘i Z|axslsfjoF gt 447 0567 438 0751
a2 8 3 RTStHAE &AW f8] wsjof gtk 450 0672 459 0.665
(ENVIR) B A 447 0422 447 0514
9 ApAlo] &3t Fjaly|EEobol|A] dojd 4= Q1= AMBEA7} QA Hofof gt 463 0492 463 0554
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