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Abstract

This study aims to investigate the impact of a water resource curriculum designed
based on the Socio-Scientific Issues-Based Learning (SSIBL) framework on high
school students’ scientific inquiry competence and attitudes toward water resource
issues. The SSIBL model integrates authentic societal contexts and Inquiry-Based
Science Education (IBSE), guiding students to formulate action-oriented claims with
significance for social participation, thus fostering critical thinking and civic literacy.
Centered on water resource issues, the curriculum incorporates diverse activities,
including data analysis, argumentation and reasoning, role-playing, and action planning,
with the goal to stimulate students' interest in and understanding of scientific and
societal issues.

A single-group pretest-posttest design was adopted, involving 24 students from an
elective course at a municipal high school in northern Taiwan who participated in a
winter science camp. The research design included pre- and post-tests on inquiry
competence and a water resource attitude scale, with further analysis of students'
responses on learning sheets within the curriculum. Data were analyzed using
descriptive and inferential statistics to examine changes in students' three sub-
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competencies of inquiry ("identifying problems," "planning and conducting research,"
and "argumentation and modeling") and their attitudes toward water resources.

Key findings are as follows: (1) The teaching module significantly improved
students' overall scientific inquiry competence, with the most prominent progress
observed in "argumentation and modeling". However, changes in "identifying
problems" and "planning and conducting research" sub-competencies were limited and
not statistically significant. (2) Students' overall attitudes toward water resources
showed significant improvement post-intervention, particularly in the dimensions of
"concern, understanding, and responsibility for water resources" and "attitude toward
water resource utilization". Nevertheless, the "attitude toward water resource
conservation" dimension did not show a statistically significant change. (3) Students
with lower prior inquiry competence demonstrated more substantial progress after
participating in the teaching module. Specifically, the low-scoring group showed
significantly greater improvement in "identifying problems" and overall inquiry
competence compared to the high-scoring group. (4) No statistically significant

correlation was found between students' initial attitudes toward water resources and the
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degree of improvement in their inquiry competence. This finding preliminarily suggests
that the design of the teaching module itself and the students' engagement in the
learning process may play a more critical role in fostering inquiry competence growth
than their pre-existing environmental attitudes.

The results are expected to provide insights into the feasibility and challenges of
implementing the SSIBL model in high school curricula and to offer empirical evidence
and practical recommendations for future science education practices and curriculum

design.
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through school science. International Journal of Development Education and Global

Learning, 11(1), 31, Figure 2. https://doi.org/10.18546/IJDEGL.11.1.03
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052) »»c% B 57 Bonk » AT F2 FRMFTHLS FOERS - Ra 0 THFRFE, & TR
Py ARt hm BRARAZHAIETF (p>.05) Rk ENB ok B g

teipd a4 e R T

Zo04-1 FET R RIS SR A HEA (L

3 #RM (SD) ##® M (SD) ti& p e Cohen’s d
# BT 0.9 (0.50) 0.96 (0.48) 0.88  .389 0.18
wilgmg 1.11 (0.46) 1.15 (0.44) 0.4 695 0.08
Hha 0.72 (0.44) 0.99 (0.41) 513  <.001* 1.05
Er w4 Ba 0.91 (0.40) 1.03 (0.34) 255  .019% 0.52
*p<.05
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Bl 4-1 FFp a4 RBlET ~ SR =7 F 00 4 BEMET w4 v R

P28 REWEeHE L HRTRER PRP

CHKEWEHE AT RER BB E R ?
(=) B2 axEFes  CHAFTROERCFLEF LB ?

drd 42407 0 AR A t R TSR 54 2 TERTIROME S T BE T E ) 0
& bR (M=3.74,SD=048) I fs#l (M=3.95SD=049) 1 H¥#=  t(23) =
3.32,p=.003, Cohen’s d=0.68 (# %»ck ) o TR FRII* R | ips F “BFRL > S
M=4.14 (SD=0.50) %3 M=445 (SD=049) -t (23) =4.55p<.001,d=0.93 (+
ek ) o Ra o THORFRBTER J; G 2R A HF t(23) =0.76,p=.453,d=0.16-
EHUERABTREFR S > . M=408 (SD=041) 3 M=427 (SD=042) >t (23)
=3.69,p=.001,d=0.75 (¢ % i~ »c% )

2042 KFRBRREH SR SHER (RTES

H# & #B M (SD) B M (SD) t & pE Cohen’s d
*‘L’J‘,j ?;;Z’?af‘ Y3743 (0481) 3951 (0.485) 3315  .003* 0.68
$RFRAT BA 4137 (0501) 4446 (0488)  4.547  <.001* 0.93
HRTERETBA 4369 (0463) 4417 (0521) 0763 453 0.16
WG R 4.083 (0.409) 4271 (0.419) 3689  .001* 0.75
*p <.05
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Y28 2RALGHFIRIEL I RLE

S A RARET AL A RLE

4 AdpdTinqnpllk 342 (n=10) ¥4 T
BPwmplEes i 382 @ MAs e (n=9) @5 153t - L2 \g o BEL RALFHT

A2 SRR I A A A

|

A RS R MA T RELAKLIFFALR BRSNS LA KE e 2 AL HE L
N
242 i A RISF A BB A RS S Lk T R A i
s u] A #K T 3o R A dk
AR 10 3.82
a0 R 9 1.53

(=) B ~MAFHFELN? PEL ARE Y gy w4 2RLFF L8 °?
1. 2 mp 4

2437 > 3o e 0 THFRPE REDEFHIFHIRLIE- BT > FLE
F60% FEA N NAFE LA AR S L ME BRI MA B 22%; & Tk EM
oz o AR (T0%) + PREALKA R (44%) <% > R F B A 282 (20%)
Al B F g (Aokh R %) A MAER A
Y 44% HFE A MO F iR Ko B AP
BEnk TR ARELEA L (F 60%vs. K 56%) e AR ER EFRS N 0 F A

43 EFEY FRAENRSZFERE

EEE CRE PP enicE N _ N _
« o by 3 4%k (n=10) %4 %2 (n=9)
1. % EfwR (4v: A . .

£ maA - BkT) 60% (6 %) 22% (2 +)
2. &3 KRR 70% (7 %) 44% (4 *)
3. B AP FEF) R B A (4o B

A5 k) 60% (6 %) 56% (5 +)
4. &2 F KK 40% (4 *) 22% (2 %)
5. %2 -kpiEN 40% (4 +) 33% (3 4)
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6. 2 & iﬂ* % (4 . ,
B ~fa%) 20% (2 %) 0% (0 %)
7. &E H IO G R0 40% (4 ~) 44% (4 4 )

,_T__A,\

B4 AREH e TP A PAR ERBTEPN FABERB2 10204

HPpZ T E T bldrd 4-4 1T o

244 B4 G THREAL,) 308 FEe im0 E T b
[ L WP e
154 o\
AN 5% s EROERDE o :?f;:_&#;id .
rpgEma i kg AU AERIER
? P?;F ?%g‘ig’lm?”ulﬁkkw ?ﬁw%ﬁ‘l{‘k"%&"%’}ﬁ)’}?ﬁar&
R B B AR B P s BERE o F E BT B P
BTORAZN  ERELG RE B
B2 F B
&@.?\P ?flﬂ??é’ ?%-@%ﬁ&lﬁ;?f{ﬁ\ 714%13_"‘?{:‘?”—1%,\,_?\]5 gr:]’}"
1 5 SR AL U e 5k
P pokok s BEIBEARE AL BIRK
‘?“6*% ﬁi’(3_1_419):_§' géﬁiifp‘ﬂ%%‘@
0 TR ORI E MYk KFE RS A
BIEE N AH XTI TR %;@,rﬁ,k/&
FHORE LN ERE PG -

PEHFEIAARERg s n B A TR B LR AT HEY LR
#ic Mann - Whitney U & T8 (7447 B % 4cdk 45977 » B 5% &7 > 34 2 (n=10) ehlis
#ici 1.00 (SD=0.67) » ¢ =#i 1.0; WA e (n=9) v 8% 122 (SD=083) - ¢
FHE S 1.0-m o F LB AEN22F (U=3700,p=.508) > »x% & r=0.15 | »%
Yo iaF s et THRRPIE, FL iR HELE o

2ASFETRAREFAEE ML 2E S A THF R T4 2 2L 43 Mann-Whitney U # 2% %
r %
KR n Mean SD R U piE £ (%
)
B AR 10 1.00 0.67 1.0 0.15
% A 9 1.22 0.83 1.0 LY Jlis 1)
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2. BBy
F2agHie? TREFET 3SR §RHBTFDR FLAUHE2 1020

B GRS A T E T bldck 4-6 7T o

1A6H A REWEY TRIBIE | A SREL P B T F 7 b

B
Gl

;‘\

8 4 A R

=y
<«
-

- WP TR W H B eEE; -
- A E T ER AU R T B - 720202024 ERCFIE E Y Ea R gol T

e -FRAEFAZFLFTRE X 2 45mm> #fE kI 20%

2 A= v H o - T BRBA S d 2018 &£ 18% *F i 2023
- SR PBEOTREA R (T A E 22% 0 Bom AR EE T Aoyl
v AR ) o
- 12023 2ot E2a 5 1,100mm o 3
IR L VAR /S w2 10 £ T35 1,250 mm |
! S WA B R R AL AR o - THORFIER B 2022 £ 2R EKEL &
5 20%

- WL alr TaR AR o Ty
T E AL O RR LA

o -
il L TRBREAM 2 EHA RS R

- THEE G ARTIEREEF AL

STFEFHEL A PERF M, E Y A TRPEFT  @r LR AFTHEY L
%# Mann - Whitney U & T8 7 4457 c B %40k 47577 > 2% 8T > 34 2 (n=4) &%
o#ci 150 (SD=0.58) » ¥ =#s 1.50; 4 %2 (n=4) 0T %Ki 0.50 (SD=1.00) -
S edich 000 F B LR AEAEY (U=13.00,p=.169) » fLsck & r=051 f* =

ek BT R AL TR EFAY  EFL T REEFREY AN S TP ELE o
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AT TR RRF s s 2 g4 TGP Y | 74 2 Mann-Whitney U 1k 2% %

K n Mean SD vk U & p & rooxk i
(% %)
B AR 4 1.50 0.58 1.50
13.00 0.169 051 (=
A 4 0.50 1.00 0.00 %)
3. #hiE

2048 i T  HAEARY 0 FAEEA T NEY AT KA OL AR - 70%
R A EFA GRS AR EER Y > RN d FH A S ok A KA B
22%;40% B A B AR T LY (Waert KB PAEHR) vEF 2040 B 33%-
LR E AT AR WL F A e 20% 0 MA A LA 0 BB A e (i
- HRAFTHF B ARG RALL o ApF o MR 44% hEH AITd R IIRE &
A (TR A )~ Thgr, ) a gy 10% Fp A 2 bhE#IRAE S B
S E g o

2 4-8 KEWHE? A2 FERE

. : : B AR e
FE4d 1 Bd FROLEHT D
T E 4 R aR aks i) (n=10) (n=9)

L2 e/ d/FEdR (i d P2~ 2FF o0 0 ) e (2 4)

B~ E)
2. BRispapELE (ki ARREEBE = -
4 00 4 A 00 A
gi%ﬁ ) 0% ( ) 33% (3 +*)
EREB/AFHRE (3o fRA195 5 3 A k4 . .
Iﬁ‘» P’é) 20% (24) 0% (0+4)

4. DR/ M E/EAF RS (I BEF L~ B

0 A 0 A
e EAZ %) 10% (1 4)  44% (4 +)

B2 apFe THE A PLR . §IAGFEOR FRASE AL Y B KA

B TEPN B AR AL 49077 > TRPLITENFTABHER2 10284 o

249 B4 AHFIES TR, I P A A

o e AR
2 A @ £ AE L4 (Ao
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A )~ AP LY (Ao
FHEERYAR) 0 ERBAFE
BLEL (4o K ad? ~ ik ¥ 2 %)

BECS K g PO e P
1 ( buj%ir;‘)éi o 30%) S R 5 L
& TR LR o

Lol

AR REOREIE o FET RS :%’ME
% 15% > H—"]:—%K% [ E‘.ll} ‘;’tiﬂb/}g—':)\‘*\ °
TR AR s '*7@;**[’5]))]”*/ e
ARG 78 - L LW = G
I

9 U >
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v < L1 v

g RACEERERCERER) R e

iﬁ_ﬂ BH & E YR BAE Bt o

TR ETTERy sre Ly
0 Pp & R ILE (T HF TR S

# LML BRI R A A (a2 E

rvé\npﬁj F i A hEEY '5%“ 5 °
SEMELA G RAR AL RS b T, WA LR AP LHY Ak

Mann - Whitney U #& T8 {74 37 o B % 4r &k 2 -10 #771 >

# i 1,10 (SD=0.88) » ¥ i# %

¥k i 10003 e LR AENRIEF (U=46.00,p=.963)

LR R R - RO N

N )

441045 % i 4

1.00; M4 %2 (n=9) T 358

BEEF > B AR (n=10) T
1.11 (SD=033) > ¢

ek § r=0020 Bk

W @At B TR -

4% | (84 2 Mann-Whitney U # 2.5 %
kR n Mean SD LA (' U & p E F(ZCZ;E
T S R TR ST R )
(Z) B ~MAFHFL A FL bRFHReE  Fraut BHridTET

AAER CMAFEL A AR
Mann - Whitney U & Ti& {7 4 47 » 3+ 5

2

=17.00,p=.020,r=0.52 > =

-

Bt

F_k

£ K FRMFR B A L
& TRB BT | (p=.0651=043 ¢ rc%k)

v gL w5l Y g A BB TR A o
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red) & T ERIE T a4

%’#
+ r%fﬂ?r“%EJ (U
1 (U=15.00,p=.016,r=0.56 » +

o A drd 4-11 #t7 >

k)

P o BAEE A, B A LA RNV E Pk Bod Atk o KA R

"#%#E ) (p=.063,r=043> ¢ »c%) 5 IE
> & ‘E‘ i—,ﬁ 3% > e A ﬂ%é“igﬂ%ﬁ%‘o



AN REFELAG R AL s BB RE R A A WL

R AR A
B A EEH T VAR R, r ok g
34 eh i eHhE UE piE
T 5% (SD) £ M (SD) (%)
v ik LI
0.52
FILR AR 0.02 (0.11) 0.00 0.29 (0.35) 0.40 17.00 .020% (<)
R 0.43
. -0.08 (0.32) 0.00 0.20 (0.71) 040  22.00 .065 (4 )
)
0.43
Wi 0.22 (0.24) 0.20 0.42 (0.21) 040  22.00 .063 (4 )
FHHFEL 0.56
. 0.05 (0.14) 0.03 0.31 (0.25) 0.27 15.00 .016* ( -
Ab -
*p <.05

Y& ARAFHERDES A RLR

T AR LEERES AL
(=) b@Rl? HEAFTRABAS « KA LhFd aRFWe Y EF i AMLTF L8 7
1. 3 KL

12 Mann - Whitney U # 2 154Kk FRER S A& Mr o83 A kg e TR
M EAEE Rk 4120 MRS B LB At (U=39.00,p=.457,r=0.18 -

Pk ) o BT ARRIERG MA LS I NGRS LA RT ARFLE -

F4-12 AmBP ¥R T RERS ~ MAEHF A & THFRAAL ) ¢ £ R Mann - Whitney U 6 % %

»c &
R n Mean SD LS S Ui p E ’ (g “&;E‘
BAE 8 1.25 0.89 1.50 0.18
. 4
= A 3 8 1.00 0.53 1.00 39.00 >7 )
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2. Ryl

4 Mann - Whitney U & A 173K FRER F A n s o 82 s B e TRPd
g @Amd B Bhded 413 s e LB AL AP Y (U=550,p=.541,r=0.26>
Joed) o BT ATRIERS MA RO A NGNS PRI AHFLE o

%413 An Rl R FREARS ~ MA EF 4 & TRBEEY | ¢ & Rg Mann - Whitney U # €% %

p

A ks n Mean  SD LS S U & p & rasg (82%)
B AR 4 0.75 0.96 0.50

. . 0.26 (-]
wAE 4 125 096 150 3:30 >4l ¢

3. %% 4 Mann - Whitney U i T A7 K FRER B Ao M A 282 4 HFficer
Mopeg  BAHER » 254t 414 s 2P AR A5 ¥ (U=32.00,p=1.000,r=
000 | »c% ) »Bg7 A pPllE R B KA BN A 004 VA RT BEELE -

% 4-14 L PP LT RERE ~ WA EPF 4 & THHE | ¢ 4 R Mann - Whitney U # < % %
AR n Mean SD Pl U & p E r*x%g (82%)
FAE g 100076) 76 100
: ~ ~ 3200  1.000 0.00 (/)
®AE g 1.00(0.53) 53 1.00
(=) P HRFREARB -~ ML emF 2 A RFH e T w4 EHELTFLE?

AEATRERTRAERAR A RO ML R Y ARFW B LT 2 FHEL AR
W Beind B A7 Y Mann - Whitney U #2274 47> #3428 1 seh £ o S %40k 4-
15 #57 > m3f 1 g ? ok d B ERE (p>.05) o & TH# A4, (U=24.0,p=.423,1=
021 %) 2 TRE|BET  (U=205p=.247,r=030" ¢ »c%) ¢ » 14 ohT e
ABcE R AR b THE (U=355p=.750,r=0.09> ] »c%) ¢ - F & 2T ioieHh L i
B A e A TERIET 4 (U=23.0,p=.370,r=0.24 » [ %) ¢ » KA BT e
HABE B A B A S BN G A4 B KA MR IFARE otk B otk o

AUl LB AE ALY -
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415 BB ~ KA g 5344 BRI 7 A 4 i 4 Biceh Mann - Whitney U & 2% %
BAE N [1a A A N :
. r 3% §
354 Tiog FAE 2y BAE g pE
L S S (% %)
(SD) (SD)
, 0.00 0.20
= F N LRy 0.10 0.10 24.0 423 0.21 ()
(0.34) (0.32)
-0.05 0.25
rijgrmyg -0.10 0.20 20.5 247 030 (*®)
(0.42) (0.50)
_ 0.28 0.23
Fod 0.30 0.20 35.5 750 0.09 (])
(0.28) (0.17)
o 0.08 0.22
IR T w4 0.00 0.24 23.0 370 024 (])
(0.26) (0.23)
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WA L B e A f BT A R U] A W R S A KT B D A

Y-8 FEIFR

AFEY g AR AL E P E R E» Y (Socio-Scientific Issue-Based Learning, SSIBL )
HER SR P LK FRRS IR B L AR AR TRER L LY S m T

FL i d LR IR A ETFP‘L"'JT:IE 'QEH”’;‘IFL

-~ BA 2 FRET LTRSS ERF RS A THE ) TR RL R
SRS T > FA 2 AKEN e BEMEFET Y 28R THsk (M=1.03,SD
=0.34) ¥ 3> %R (M=091,SD=0.40; t=2.55,p=.019) - * 1345 Cohen (1988) =ux
% > 7c% € Cohen’ sd=0.52> > 2 E»ck 8 2784 FHFET w4 PR - b=
Frdat P o Tz w4 e h R G HEF > BRTHELE (M=099,SD=041) ¥ ¥ 3
M=0.72,SD=0.44;t=513,p<.001) » & »c% & Cohen’ sd=1.05> >+ »c%
ToMTFAEHREL e REFEN  THFRFIE, 2 TRYEFT AR IR EBER
AR TSR ER AT F(p>.05) 2 stk £(Cohen’ sd 4 55 0.18 fr 0.08)
Wk R BB IFART Lo

S ARFL A R RS K RIS % IRR e

AT ERAE T R R A B A A L B MA R R B RS
AEREE T w4 (U=15.00,p=.016,r=0.56) » 2 TH R, 3 & 4 (U=17.00,p=.020,
r=0.52) St 5 R > ERTF B E A o 1995 Cohen (1988) &I » o 1 »c% 353 &
Yok o BT A RE R ORE RN E VAR T L L} Y

e
"

ek o TR

=

é]bk-'ﬁj"’J’f‘? FFTTJVE.J F%JE;SE¥_L ’Tﬂ/”\&Eﬁli;@ﬁ/;gtﬁa?\%%«%/}@_a%'{%j{'—_;; éf‘]
P E(r=043) > e LR AERIHF
S B FRKTRE R RE RS TR B A TE LT ROMIR 1 R
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g THR TR PER K6

FARA M 18 B2 G TR T RSB T R F i 0t e 8 iRl (M =3.74,SD=0.48)
I (M=395SD=049) 7 B¥#= >t (23) =332, p=.003, Cohen’s d=0.68 » /§*

:%E:
ek oo b TEPRTRTIY BA ) i b T EFRS 0 K M=4.14 (SD=050) # 1 M=445

(SD=049) -+t (23) =4.55p<.001, Cohen’sd=0.93 » i~ »c% o ERY i B A oo™ B 5 4
4o J_M=4.08 (SD=041) 2 M=427 (SD=042) -t (23) =3.69,p=.001,d=0.75 -
BP S Aotk o a0 THORFRET A LG 2R3 Y (1 (23) =0.76,p= 453,
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=& SFEH

A SR E R BN E AR R R B AN R B FLFE AR

- ~SSIBL %5 # &3 @8 F 2 3k =xF w4 28R

AT BEEFDFR £ 4 A THE w4 i ga i o pt B 5% SSIBL e IE
L Ap*E & o Sadler ¥7 Zeidler (2005) dp 41 SSIBL i g 3t 5 éﬁ-%i@.ﬁ%ﬁ% 2B
TR PEE - PR EPERE e R T AAf Y RO T EGLER T LA E IR
fepd R BA R FAFAE S TR FRBRST A3 p LR ¥ EEHE
CaTRERAFH A AT R TRRERE B8 TRE (Ask), ~ TH7
(Findout) ; ~ "{78 (Act) ;= BHosha > 2 840 LR K A RTRY € o b4
AT RE B2 FREFTRA u%«%x&%ﬁﬁ’i&‘ém:rk$ﬁﬁq
BT HE AR RRES 2 R FHE S aBeB o B g EMIEL T B O LieR
% (Fowler, Zeidler, & Sadler, 2009) ° b4 & T-RFESEE ALK | o T OREEILR
i&%ﬂ’%iﬁaﬁﬁﬁaT,%g%iﬂ%%ﬁAﬁi%ﬁ@@’éF%%%%ET%

R R R P ATRER 4 o R s DB RE TR (2025) SR E 4 dp 1 SSIBL AR AT

FRAFADEMEFEL N > HP e F THBEESH S s o pdhs AR gy s BEEF
Atrdpdt T B TAR, - TEE A2 Tags ) S SSIAT Y HRER

kgor H ?f?n‘f'&‘? %o igig- W LT AFF Y g (Tang, Lin, & Hsu, 2023)

S R AVEE AP REE AR S E Y R 2 M
AFETHER AFELT A REDFL s HERWRREFH LT LS RKEK
fv oordk 2 B3R (Scaffolding) ¢0€ & 2 - 1345 Vygotsky (1978) hif % B % (Zone of
Proximal Development, ZPD ) Z2.%; » 5 E P &b ac 4 i Freftes » B4 —%’f Uz A H
FEADER A RF R DL TE YR ES RPN ZFETER PTG G m
% Reg ol Wop L MAR TR PF AR TA PR RAS IE Y A% 2R TR

H{ 828y o PFREfad 85 g 2 8% # it (Hmelo-Silver, Duncan, & Chinn, 2007 ) -

’E.v

e B LRI (2025) 08 - SRR Y S ER 0 SSIBL GARH AR G4 F A iEy

A RIAELEIRF AL AT REFT I THRBEEN e c AL RR B
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Tt T pE B Y R G R A AT B PR Y e R EP o - BAFe R
TR I ETREE LR SR ER S R L

I

C KEWERERAPETE R LR WA FASEREREFLER

B9 6 TEKTRANP T REF I, 2 CRTRY | BAL SHER S T T
SRR G EA AR RS K TRRE AL F L T AR Uk
BIORB AR R EF L NI RE LA E B 2B RIS B A LT MR
F R AIFE A iR~ (Kollmuss & Agyeman, 2002) © b4 RE e g L3I EF 4w
Bp L Ukgsk ) THFURR T ERARART A E R e E 2 RS R o TRF
RET e ERETAEIRD MRV AFIPRORBE KT AL T T A, -2

?ﬁ&ﬁﬂﬁaﬂﬁV?ﬁiiﬁ’ﬂ;@“é%kﬁiﬁ%?%éﬁ’?%iiﬁﬁﬁﬁﬁ
#

bwﬁﬁf&ﬁﬁﬁrﬂﬂJﬁﬂﬂr&%Ji?%r$~Jiw%am#sﬁ% begstiL

Tk FORE LA E RS R A RKE AT LA Gl R B S MBS
3

Eo KERER AT N ALY AL

AP T FA ARG KT RAERAS L HHEKET A DEHFRZFTALR
AP BEER T o LB IRAH o B & SSIBL HEH Y > KEH AL TR IR Y K
RBOFERE AR EL R TRBEERAMe T afF Lt R R S MEDE T o
B2 o - BEERL CRELLAE L AD SSIBL KEH R - R3FRHR A R AL R 6D
FAFF P EHE O BEIROPRFETHERY cgr Pidpd LR IR AT LR
ENRFEOH KT ETE 0 B GREOAE R DPPH LT 7 ok FRKk
BRoEHRTARA T E- BEFE- HFEH I HET CRKFAFRETERLLT L HE
TR b B 0 F1 5w K3 SSIBL 3™ it § B4t R 4 5 B M ARIE T B o &
MoFEN AP HEYE e SRR 2 S E G (24084 ) 24 E

TR
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Bl R A RF L T - H R AN R HR R e 26

7 ~SSIBL & 5\ el 48 £ £ auEit

SSIBL i - ATE K EH > HHpFPMR AT 7 TR LT PEHEL oA 248
HA o (@r 0 TOAEE | P oA o @ @ SSIBL AR A A =8 Y (PBL) &
LR~ 8% (PBL) $ *T %5 - 822X PBLfc PJBL + %3 /€ 2 F I3 » 51 85 4 e (74F
T A fRA-R 4L o e SSIBL { iE- #H%# T f @y 24177, (responsible research and
innovation, RRI) ° R A ¥8 4 A BE Y ERY > 3 FTEBAPENIE (ER2ErFER
ERAEERFE S RS ARk - BREAE AT R l:léz-ﬂlgﬁx,i‘
X+ &2 ¢ (Amos & Levinson, 2019; Levinson, 2018) °

SAEEBALE BB g S o @ @ SSIBL & zm: Nl R R B R A A

op osoas
El /';5 ET Ry

Roberts 22 Bybee (2014) “t# eh TR = | #5323 % - B F - BB RY w0 EF
AN A RBPAE LR BB A foAl ¢ FAEG B OE R P TIRIE A HALE FF T 2
ML iAol FEPS N B o MY o0 SSIBL A2k > B EFF 4
KFRA e TURAERENZ § 2 JIF T RMERAL MR B P AR X EE R RS R

D E R eniF e °Le7f§i?vt§"‘\" Bé*“i‘“%g—lj&.ﬁi%fr”—kgﬂ-é%fﬁﬁjg}?\f—‘réﬁai;ﬁﬁ;}%
2 H At ¢ 5ris %8 (Bencze et al., 2012; Mang et al., 2021) « ]+ » SSIBL 7 & & L & frihenid
L AR F AR LY Ha 3 25 ¢ (Antonio & Prudente, 2023) o
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