it 5.0 114/170399/1
mFAEL3

"l

& 2 Eﬂ;%g kT 8 K (P pEp o 114/02/27

g thmAF I3 ERFLFH FIN S ERES]LR (e
Kf_«]»fi) ’ ?‘;%‘@.*‘52 o

RE gt EREWINE2 2T R SRR

ByEDEPS 0 RRIFEREHTE -

€ e = -

R AU N

FRHAE LA —
L@ %78 % By G AW 114/02/27 08:18:18Ck#%) :

2RI BT E & A skikuy 114/03/07 10:01:26(F%71)
. F e i mpEL 114/03/07 15:41:4004-7) -
RS +7)

VAR ERR KTE i G R 114/03/10 09:25:13Ck5%)

B = k& < & 114/02/27
s17 s1x T

1143700137



EESEY PSR FRIEE S L RY S RESEN T EI

- SR I113E&E20 27 p(EH e )t E 10

SN N e R 114820 21 p(BHT)TE 3EFE
e Es 11420 27 p (A )t = [0Fww f -

AR EA T k4R Gk R AW

FEHE D RTE 2R

AR L T ABERRELR ) ¥ ERL: ABERART KRF- A2

—(F)IP2ZIREFREIARFF- L2 - EBR o FER

ARFEL
L A EREFEARKFY IS EAFIES &R AR

o

X FIEFRFLDE > R pEESNEE ﬁ—él‘"iﬁﬁj&'}.l——%‘g‘,&io

o g RARPTHAS
122 R AR LR BRI FRERPLEAAE A2 TR E
LRI E
2~ B LIy 4§ R E(F 5 1110646) 10 © 5 A 8 T 45HE L g E
\Jﬁ.‘ﬂvﬁi"

PR B e
*Hk k-
Fd L AF MR 13 ERENES BT BER BG
B
I~ h A RATH A3 & 110 7 p il fo(dei 2 P1)E A RE AT T & 5
7]377”? % PHIE (4ot i P2~5) 0 ¢ ;j‘l';k B = L
(DHfkero - & BRIP4 ﬂ!%i%%ﬁ EF(MRp E113&E17 1p 312
P31 pat) ® f%ﬁjﬁl‘/ﬂk*i%éﬂ;? £ 4 o
Q)Y A FieipM e 2 a2 E 10 24 p e 5 PRI T ARM € R
FFIS 20 2T p R R e P Y TR RS
D MR I3 ERL T LAY L E LR ER 0 Y A2 GRTA
’k*wP.&M’%@F%ﬁ%’%%ﬁo

/4

[

/4

=R

kol
p

U IR | YA LE ACINE A B3
A i p IR
Comprehensive exploration of L% - * B .
science education research 2.0 p < 113 = 9
o N |3 A TS T 333~354
within socioscientific contexts in R N L B Y
- Taiwan : Examining curriculum | ~, % 7, . 2 L NG
BE AR reform, research sta%us % g}ji ® ﬂ: N : b:? t Pz
reflections and implications f" N o ; E]? If,) ‘gk lé,i r’ﬂ;;ﬁ
https://doi.org/978-3-031-3382- ﬁ”l o —=w 2R
7 7
018 5.4r%t ¢ P.6 -44

AR PRARE  EFRAET AR kF IR ARE 2%
18 REFTEFRAErv R E) LiF- 2 - o



+EREIIEIIATH
Bisg A HRE—-MEMSAE
] I B EiE: 271-T161~3

~~

'%ﬁnsﬁarﬁﬁpi*%ﬁﬁu’é%9ﬁ31m339315(—)L% L HCET

Yibo LT GHE F BIRACRP Z o AR

wm
“‘@%*ﬁFW*%%*ﬁﬁﬁFi#%ﬁ@ﬁgJﬁg[%wﬁ1L
CERE R R AR N N3 ER (RL) C ENIVRSBERZFMT Y SRR 2
Rp &£ & Fjspkag o
Z 0 RBBRY R G AR ELT
(=) FisgpTwm=
1@ sl Ay g3 P2 0 Ay T B I REFl -1 750k oo P BE
FRRMESFT A5 o7 2% A 8> TH ohia ﬁ’ig—ngga‘&ﬁﬂ;ﬂ«g\g
S I BB TR T o iR £ BE r%ﬁﬂ%@?ﬁmm G R R (3

F@)ﬁ%mﬁ)”d’ FEl>a—T Y & -3¢ i o= [ 2]

2 BREYFRE f#w’ﬁ*ﬂ4ﬁ3gﬂ5(“)wﬁ L E R R TR

(z) §4ﬁ54£§sq_ :
1‘@¢4m%wFW*%%*ﬁﬁﬁéégi%%ﬁ%@ﬁiJ[%wﬁ3’ﬁ%E
Eo LATEH w”iaﬁﬁﬁ%ﬁﬁﬁﬁ]5§ﬁim%§?ﬂ(%ﬁﬁ¥ﬁ
FOOGERY FARP D RAMTEHE ok M TR 2 7 R
)14 E 13 24 p(T)H otk \%\éagﬁéﬂmﬁw@&

D2 A F e F AN SARM G RAF S W 114 E 28 27 P (m)DREBRE
ﬁlwﬁvl?#Lﬁhﬁﬂﬂ%
3~ € RAF (FEBT
Baysr® ) st 114 & 3 7 31 p (- ywag@ @%1m§ox?11
aEH ZIL ) A ﬁ***%&%‘?xﬁ%piz e RIELIAF
(2 ) #ie (R$-) 41 B
L2t et TR B &S S g i (R AT BB A e

77
41 2 AR F AT R Ah T B RS SR DY G GRRERY A Ep

FARHATF A AP TSR 2 R ).
2 ﬁ%d¢$whﬁ%#w’$”ﬂ4ﬁ3”ﬂﬁ(ﬂ)wwépﬂﬁ B At 74 o
s R AR B AR A 2 1~4 0 23S T AR 2 S A B NCYU_Public—# § 3 B e
1131107 B #7825 & % il oovg
(https://webhd.ncyu.edu.tw/share.cgi?ssid=97045a8002eb443c927448af6 1af7eff) T §* 5

SR df@(:@

o

\\\Xr

T AR AR DR ARF I I B, T BET L FRT G
fo B s B R R R
R N3 ERERY R R AIFEBFEPH AR 113 E 17 1 p423 113 & 127

31 p ke



3
| 4
ﬁfw

LV aER R Sa

%6 12p 89FERY THiTricg R
91 # 12" 10 p 91 &R % 3= mrzgpgniuzx
93 & 5% 25p NEERS 6 (TR
94 & 122 20p 942 ER ¥ 4= f’rﬁzgpil}ﬁ<
%33914B%§3§$74ﬁﬂg@dﬁ<
O5& 6" 6P MEERY 10 FrcgRB I
96 & 1 * 9595%?3&%4—&11%:@&‘12_&1
%3598395§3§$74ﬁﬂg@dix
97 #8717 27Tp THERY | AR ALEFRLA R U
97 #9 % 9p OTHER S 2K (Trcgikiznil
9 & 17 12p 988 ERT 4= FrcgHRBL UL
9&#37" 1pBFERR3IARALFRLR §RB U
9 & 77 20p BEERF 8AHTrRERS U
99 £ 91 29p 9B ERY | SRirALFRLA gHRB A
103107 13p 1035 &R % | ZRisA & FRLA B U
103112 11 p 103FER¥ 3K Ao RB I
108&5% 22p 1078 &RF 4 RALERLE ¢RI
108277 9p 1078 #R% 8T gRBLU
109 #57 19p 1085 &R % 4=HisALF AR §R_RB 1A
1@379731%§&§¥84ﬁﬁ§@@£x
1097 16p 1I0FERF | ARFBALEFELE €RB T H
110#£ 97 28p 110 #R % 2K Focgkiprd
11297 27p 1N EERY | ZRBALEFELE RSB U
11# 117 15p 111 EERF 3K FrRERBI A
1372 2p21p 128 ERSF3ARBALFRLR €RB U
113247 9p 1128 #R% S Aok

¥~ﬁ@uii%ﬁ(uT%ﬁiﬁﬁﬁﬁﬁﬁ%E(% ) K A BRI

s A B 7R W E AR IEEY #i;firﬂ;_ir,ﬁ—’x
%‘f,{ﬂh‘lﬂf = %ﬁﬁ@?ﬁ,z (T AR )

o0 APEEZSE KRBT
-~ X e
SRR R E I
= R T
e~ AF LY (FRAIFAAT R N A LT ) YT r o
I ~HFEPELRE -
CIENC -7 o L

BN £ R T A A -

@é‘l@@@@%éﬂ@@%@@%@@%@%éﬂ@%éﬂ@%%

?



4

[

B X R E Y 5% é‘@
B T 2 %
FEe32 53 B -
e (K3H) AlITE B -
~BAEEFALAR -
FoIT RN AREENT - FRE B NNRNE L Y
R EFZEPERFHHES -
FAENTIEPERET XS EF N5 B2 FPp €& SR o
ig%@mé@?ﬁﬁﬁﬁﬁ‘ﬁ@’ﬁ@ﬁpﬁﬁﬁ%T:
M7t g 2 st | g my o ﬁ&53m°
RIpF 52 fmd g ~oetdfbo B3 Y
i\ﬂipfﬁﬁﬂgﬁpfﬁ%ﬁ’ﬁ&3ﬁio
ﬁ&éﬁ%ﬁpiﬁﬁaﬁﬁﬁﬁ&%&%ﬂ°

= o
4 4 4

(%]

\“
P}

LRI E LS IRIE RS- I
(- )J' | % >+ Science ~ Nature 3 Cell #f 7] » ¥ 2 ’3—& T 2 —"ﬁg\.%’z— i’v—‘}g,
EEFL 10 G~ ¢ A i ;%i%%ﬁ%ﬁ—f%éﬁafﬁi%%#&}%@
FEE R FEERSEA R ZFEFR2F A0 B iTE R 2

2_ SCIE &% SSCI #p 7|4~ »
23 2k (R) 5% 25%
ﬁ“—ﬁg,—Aﬁzﬂwowﬁ\*’mgﬁ:

=

3

ﬁt:s

%)

o

@%1
e Gk

1
ﬁiﬁ’é-ﬁ:;%)ﬁ’wg % 5 x BAEH Th e

&%&°

A BT RE o i AR e (B3 —‘5 P ihor fR R F B
FTPUR AR EGER RS ) KEFLEFIEY - BT SR
T s - 17F > Fd fap - A ¥ AR
- k- B utﬂ b S xr—‘g WA ﬂ\‘%&:?{ﬁﬂ?—%‘ ) J‘J;‘@@IU%—‘F’{ R
LR g -
Z ek ,\;]:ﬁ;é;»f—\.m

(= ) ™% ** Science Citation Index Expanded (SCI Expanded, SCIE) ¢ Social
Science Citation Index (SSCI)#f = » @ ¥ -# 1k p F* Journal Citation

Reports (JCR) 2> 2 & AT Esh > P #rfpip 2 2 25~ (R)



45 o oz
= £
% =3

Lo HRA AT
BrpAt (R) | BEmE
25% <R=50% 8
50% <R 6

(= ) ®] % ** Taiwan Social Science Citation Index (TSSCI) % - % % Taiwan
Humanities Citation Index (THCI) % — &8 7 > = j f£/8° 6 2
(= )% * TSSCI % = % ~ THCI % = % ~ Engineering Village (EV) ~ Arts
& Humanities Citation Index (A & HCI) ~ EconLit with full text (EconLit) ~
ABI/INFORM COMPLETE (ABI) ~ Financial Literature Index (FLI) -
Modern Language Association International Bibliography (MLAIB) ~
Emerging Sources Citation Index (ESCI)% % = if % - 78 % - 30 % -
Z Pk B B A EFITR - T & 5%@74% 0
(2)%-pPI1%=F ﬁﬂwwiﬁmﬁﬁﬁi—ﬁﬁl'wkj’&&&
E=PAN NS | EIE - d ﬁ,{r}ﬁv £ 3F & 2h¥ic o
?ﬁr‘m(ﬁ O RS FT Y e A Y HRR
) RN EEZN R o BE R - ERIFLEFITE - K
ﬂ‘d’ﬁﬁﬁ%j”% st 2T

FIEZT 2R R Bdpd P LR (7)) E218% 4
AR IR (BN 7)) 2 RAIMEF T Tfera ot PR (#7) Bix
FLAATF R - R F A BTG FRIEE L AR 0 T AR
KEF oL B B2 B kg ,:_ ey 5o £
CSERINUEE SUlL

— \@fv\g% ‘@56—8@\@"

S BNEE Y GATEFR (FERT Y R RS FS
Pou o A v FURE Ryl ) B f%@f‘—z" PE - d FRrpyiEs
ROABENE X FHLEY B 9158 -

EoRERCER2E-

WAL N F AR g IR F)E 2 ¥R IRL | g (&

FEL R ) F PR EG o e LR FA R F AL

PRELHMFELLE B DRFELE R B AR E

2 AR R o

BR2ZELZEZEZTFRFPE - PREF AL F L% R

FoEE T (GRE) A TE R ER Mg A % S Rp PR S FOR



:ﬁﬁg(gp:qg@,@%ﬂ), R oA e A S I M R SRS .
FRFE -
-~ FEEREEFS FEE B BRISR - R RE RS F L
B0 ARERFHELEGERFRE DL 6
EWWME@ R EE EH O BR12E
s R RILE A FEF R 0 AR 108 -

i

4
) \\\ﬁr \\fgy
\v

s E&]?‘\&»E Bl e Sez 4 2R BEFEFARBADZCH)E ~ BE
S8 RALTRER IS G PR

I R BAR PR ERAEFEERADECE)E C BE
R R PIRESE L LY TR Y. X3

A TR RE %W B

FEez2 3 @mEEFHMEFLNEFE
%T5M%ﬁ ) AR -

(- ) &g ¥ 3 &};%»,1; ATLpN 2 BRE o

(=) gg&/ﬁg_g%\ﬁ; v g%—&f[;lx (g,ﬁﬁg\:}ﬁ«ﬁiﬁ) HANERF AL A4

I,[l—o

(Z) 5 #417e8 % (B) Wicm- § -

FLiF BAEERXEA MG I REGERF-P I FFEERL2Y 319 )
AWASRE)MTH LB ASEREFITER G FAT - R
2 f AR ER v 2 o

ﬂuﬁﬁf:}lﬁ'zi&; %2 6 A ,ggf;g—:gﬁ AEFEEWT G &;‘;&-ﬁvf 10 § =
E2TINEY: ) bl SA T

EARGEEBD TGkl BAHART R2 -

5LiE A gf;g)ﬁve' 1%@ T, F gy FLaLdidaro

Lo APEENC ELEIBEAL EmFEFERNEESFL A
MRTPRRE T2 FE o AR S B

S ARREEE AP R S SR T Ry E RS RERER AN

LR PR R RS 2 ROREF PO R B v 5 PR
£3F -

k

.

10

\';q\

' : ZERGRAEPIRAR 62 P RULE Mg REP LT W -



BIZRAERMETRTHREBMPHA

112.01.31 &
— C ¥RAHER
A A A &AM 1142 A47H
Shu-Sheng Lin A% &y d
EE HEABEHFELS
Comprehensive exploration of science
education research within socioscientific
contexts in Taiwan: Examining curriculum
BT 445 reform, research status, reflections and
e implications
R, https://doi.org/978-3-031-63382-9 18
Eii H AR M Cham, USA
H PR # Springer
iR B 25 2024 9 A 18
#2iZ B 55 A 333~354
1Y% 5l WEnss BEE4E (J¥—4%%
(TH %) WEaFs e
e A OFFMRARAERMAE M4 ok BRHBHMEH » Bik$
I o
¥ ¥ A WU FHARFE

# o

lL.EFuARE£4% BE (5

2ATEFEHE  BRAGEHRMAEMEASE) T

AT AHME @FFHICBERZHxARE%L L BF

4 REBEHRLERTH £ BF

5. & B H X R ALK M I 42 By 2 CARBRAS BN ~ PR A ¢
HERE: 7 R2 &4 -

iy

K5

©RB 1248 "%, XAB3 -4 548 "R, & HAHBFHE

O#F ' 2 Ff BRI FTCELEEAMIRE -

O#F ' FREZEAMIRE -




— A BARERRFCEETRRAM

Ok i~ Bl i v oFs [(RTFTE&MadA /- FREERTOHRE]

3 25 3 25

VAE LT RLARAH L4l A

VTR s R R MR A IR &

VR EwATRARA O AEERS

VEFRAE 1R (&5 st RN

VR Y E R GE LR EF7ZF

VIR AR R (4 h B4z &% H R A

CIE A [EA

E5E R [#nsd (&) aAAHELE EHED SO FUKIXBEFEER]

LA %547 TR A AR FARBA WAL @A LSRG FIH > BRTERAAREAR
BOEXMEER TERAAREOSLEERLSSEHEAROERL B THRITRM
DAEREI LR LBETRRTREGALT 6 AHEHFRABT LA XX
W AR K Ao 5| & o

AE¥E SHERAB i WEY B3 8 COx#E f‘ﬁ‘{ﬁi%%’_‘%‘h
S5 o e s vp | ORERREF_ 2(6-8 %)

AN T 8 H |® Ol da s 88 (dbemtig)
=Z~2RELEE LM

OZmEE [RTEHMALGLRAET]

1 43 3 45

CIN 27K RARRA E:=%=3-3-18)

Ol i B2 4B A L

Wi xS vk g O ABEERS

LR AEN1E (&35 SLH RAE N

L8t % & s8R e LR BERTE

(R mF1E R (B B4 o 8 R 9
ClHE A - O 4 -

EEEE [HniT (F) BITABRES  EHEV0FAGIXBEEEER]

—

fe

kR E

22200 RER AR | 4o DRASIIE % # &

; OEErFE _ =(6-8%)
WA B | —
FREN  DF0ORO ¥ MEY U T EE NG T L ESEY

3L ¢

— R EpREEEE ARSENEIFREESES  HEEEARERRT M LFH
T 74 (doex #) #{HiE £ eric678@mail.ncyu.edutw A RE R R 7 & - B4 92248
MET -kl FEFGENLLRAEREE -

S AT POHGEERSEMARERES BT P OHMYHEFEAXLRERSF
& o




Contemporary Trends and Issues in Science Education 61

Dana L. Zeidler Edn‘or
oral Inquiry
into tpistemic
| Insights in Science

" Education

Personal and Global Perspectives
of Socioscientific Issues

With Contrib. by
Ly Do

@ Springer




Contents

Part I Personal Perspectives of the Socioscientific Issues Framework

1 Introduction: Daring to Be Wise About Serendipity .. ............
Dana L. Zeidler

2 Arrested Development ... . oo vu ons v v v v v s v s o v 5 o
Dana L. Zeidler

3 Prison, Morality, and Nascent Socioscientific Issues>. .. ....... ...
Dana L. Zeidler

4  Brute Facts About the Construction of a Framework
for Socioscientific Issues. . . ... ...... ... .. .. .. ...
Dana L. Zeidler

5 Moral Inquiry in the Practice of Socioscientific Issues . . ... ..... ..
Dana L. Zeidler

Part I Global Perspectives of the Socioscientific
Issues Framework

6 Is There a Place for Socioscientific Issues in Australian

Vaille Dawson

7  Politicization of Socioscientific Issues as an Inalienable
Condition for Scientific Education in the Brazilian Context . ... ...
Paulo Gabriel Franco dos Santos, Polliane Santos de Sousa,
Michel Pisa Carnio, and André Vitor Fernandes dos Santos

8 Encouraging and Enabling Student Socio-political
Actions Based on Longitudinal Dispositif Analyses. . .............
Lawrence Bencze and Chantal Pouliot

Xv



Xvi

10

11

12

13

14

15

16

17

18

19

Ocean Literacy as a Socioscientific Issue for Hope

INThe ANthODOCENE 5 o cive s wwss s u ¥ B s s & 5o & S0 906

Blanca Puig, Isabel Maria Cruz-Lorite, and Maria Evagorou

Widening Students’ World Views via the Implementation

of Socioscientific Issues in Educational Practice .. .......... ..

Martha Georgiou

‘“‘Content-Teaching First, Socioscientific Issue Next”
as Mutant SSI Instruction: Making Sense of Hong Kong

Preservice Science Teachers’ Pedagogical Decisions . . ... ... ...

Kennedy Kam Ho Chan and Maurice Man Wai Cheng

The State of the Art of Socioscientific Issues in the Arab World . . . .

Rola Khishfe

Approaches to Socioscientific Issues in Portugal:

A Scoping Literature Review. .. ... ........................

Patricia Pessoa, Maria Jodo Fonseca, Bruno Sousa,
Anténio Pedro Costa, and Xana Sa-Pinto

SSI as An Educational Innovation in Spain:

Easier Said ThanDone. .. .......... ... ... . . . . . ..

Silvia Alcaraz-Dominguez

The Socioscientific Issues Framework as a Tool
to Enhance Health Education Within the Life Sciences

Curricaling in South ALFICHE o v v oo v 59w v 5es 7 ows voen ssa

Lindelani Mnguni and Velisiwe Gasa

Evolution and Future Directions of SSI Education

in South Korea: A 2-Decade Review and Beyond .. ... ... . ...

Hyunju Lee, Hyunok Lee, and Yeonjoo Ko
Science and Moral Inquiry as the Yin and Yang of SSI

Education: Two Examples of SSI Research from Sweden ... ...

Carl-Johan Rundgren and Shu-Nu Chang Rundgren

Comprehensive Exploration of Science Education
Research within Socioscientific Contexts in Taiwan:
Examining Curriculum Reform, Research Status,

Reflections and Implications . .. ... ... ... ... ............

Shu-Sheng Lin, Shiang-Yao Liu, and Ying-Shao Hsu
A Moral Inquiry into Epistemic Insight through

Socioscientific Issues: A Turkish Perspective . .. ..............

Ozgiil Y1lmaz-Tiiziin and Mustafa Sami Topgu

10

Contents



Chapter 18 ®) |
Comprehensive Exploration of Science e
Education Research within Socioscientific
Contexts in Taiwan: Examining

Curriculum Reform, Research Status,
Reflections and Implications

Shu-Sheng Lin, Shiang-Yao Liu, and Ying-Shao Hsu

18.1 Science Education and Socioscientific Issues

After more than two decades of efforts by numerous science education scholars
worldwide, the term ‘Socioscientific Issues’ (SSI) has become a widely recognized
term in the field of science education. It represents a conceptual framework that
fosters and guides the development of science education theory, research, and prac-
tice (Zeidler, 2015), gradually giving rise to the ‘SSI movement’ in the research
domain of science education (Zeidler et al., 2005). Following the prevalence of
“Science, Technology, and Society (STS) movement” in the 1990s, this signifies
another wave of research trends in the global science education community. In rela-
tive terms, SSI places a stronger emphasis on epistemology, higher-order thinking
skills, character development, and emotional and moral reasoning in students, in
contrast to the focus of STS teaching and research (Zeidler & Keefer, 2003;
Berkowitz & Simmons, 2003). Even today, many scholars continue to use SSI as a
context or teaching material, publishing scientific teaching or related research in
various journals. Taiwanese scholars, as members of the global community, are no
exception to this trend.

In essence, SSI involves social controversies arising from the development and
progress of science and technology (Stradling, 1984). The occurrence of contro-
versy is precisely because any interest group involved in the issue will propose
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solutions that align with its own position and values. Due to the lack of clear evi-
dence to prove which solution is superior and the absence of consensus on solutions,
issues remain unresolved in a situation where each party holds its own views with-
out compromise. Millar (1997) pointed out that technologies causing social contro-
versies typically exhibit the following characteristics: (1) Experts lack consensus on
whether the application of this science and technology in society will result in pre-
dominantly positive or negative outcomes. Predictions about the technology’s con-
sequences are probabilistic rather than absolute certainty. (2) Disputes over judgment
involve incomplete and unclear evidence and data, leading to a lack of public con-
sensus in discussions and debates.

In our lives, what kinds of SSI have occurred or are currently taking place? Issues
such as climate change and global warming, the emergence of cloned individuals,
the cultivation of genetically modified crops, embryonic stem cell research, the dis-
charge of nuclear wastewater, energy utility, the construction of reservoirs, the inva-
sion of exotic species, and more. These topics encompass global issues, transnational
regional issues, as well as local issues specific to a particular country or region.
Zeidler et al. (2003) pointed out that regardless of the type of SSI, each can serve as
a case study, guiding students in exploration led by teachers. The entire teaching
process can promote personal development in knowledge, ethics, and emotions
related to the issues. It also stimulates interaction between teachers and students or
peers, fostering an understanding of diverse perspectives and positions for resolving
controversies. This, in turn, connects to dialogues across different disciplinary areas.

SSI occurs in our surroundings, and we cannot ignore their presence or disregard
their impact on our lives and society. Therefore, strengthening students’ abilities to
face SSI through science education is a crucial goal in education (Kolsto, 2001) and
a significant aspect in cultivating students’ functional scientific literacy (Zeidler
etal., 2019). In essence, we aspire to train students to approach SSI with rationality,
engage in evidence-based discussions and negotiations, and embrace the social
responsibility of future citizens by making decisions that benefit the public and are
environmentally friendly to the Earth’s ecology. However, engaging in rational
thinking within the context of SSI poses a highly challenging task. We will further
elaborate on this point in the upcoming section, “The Difficulties and Challenges in
SSI-based Teaching.”

Compared to science problem-solving with standardized answers and value-free
science instruction, SSI shows characteristics such as ill-structured, open-ended
questions, interdisciplinary nature, involvement of diverse and conflicting perspec-
tives, and influence of emotions and values (Oulton et al., 2004; Levinson, 2006).
Simultaneously, SSI aligns with the concept of situated learning, enabling students
to confront real-life issues and connect school science with problems happening out
of school, and apply acquired scientific knowledge and skills (Klosterman & Sadler,
2010; Sadler, 2009). Therefore, integrating SSI into science teaching and curricu-
lum yields effects distinct from purely concept-based science instruction and learn-
ing, achieving the goal of fostering scientific literacy and cultivating responsible
citizens 1n the broader sense.
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The mentioned argument also align with the curriculum advocated by social
reconstructionism in education. Stanley (1992) notes that this theory emphasizes
that schools should guide students in understanding their connection to society,
enabling them to contribute to societal improvement. It puts emphasis on the impor-
tance of continuously staying attentive to social issues, taking action to engage in
social participation, actively contributing to problem-solving, and ultimately work-
ing towards creating a more equitable society. In other words, education in schools
goes beyond assisting students in adapting to social life; it must also foster students’
active discussion and participation in societal matters, prompting them to shoulder
their social responsibilities (Groenke, 2009). Consequently, under the guidance of
school teachers, building upon students’ existing knowledge and abilities, engaging
in collaborative inquiries into SSI within the classroom becomes a significant expe-
rience in teaching and learning. This approach aligns seamlessly with the advocated
practices in the field of science education.

Previous studies have shown that using SSI as teaching topic and materials or
contexts for science instruction can achieve various instructional and learning out-
comes, which includes the construction of science knowledge and concepts related
to the issue (e.g. Kiryak & Calik, 2018; Sadler et al., 2016), attitudes toward science
(eg. Pelch & McConnell, 2017), inquiry skills (e.g. Eastwood et al., 2013; Lee &
Brown, 2018), argumentation skills (Su & Lin, 2012; Evagorou & Osborne, 2013;
Lin & Mintzes, 2010), decision-making and its quality (Gresch et al., 2013; Hsu &
Lin, 2017), reflective judgment (Zeidler et al., 2009), moral or ethical reasoning (Lu
& Lin, 2019), moral sensitivity (Fowler et al., 2009), informal reasoning (e.g. Chin
& Wu, 2017a; Karpudewan & Roth, 2018), understanding of the nature of science
(e.g. Eastwood et al.,, 2012; Khishfe, 2013; Lederman et al., 2014; Khishfe
etal., 2017).

An 1mportant observation is that, among the aforementioned learning outcomes,
there has been relatively limited scholarly research on improving the concept or
variable of ‘character’. Despite being identified by some scholars as a teaching goal
achievable through SSI-based instruction (Choi et al., 2011; Lee et al., 2012a;
Zeidler et al., 2019), it appears challenging to attain. Lee et al. (2013) demonstrated
significant enhancement in the character and values of 132 ninth-grade students
using the issue of Genetically Modified technology and seven class sessions (each
lasting 45 min). they confined the assessment of character and values to three
dimensions: ecological worldview, social and moral compassion, and socioscien-
tific accountability. However, the cultivation of students’ character is a long-term
process influenced by various factors such as cultural influences and societal norms
from different countries. It requires prolonged observation of students’ discourse
and behavior to comprehend their character development. While it might be plau-
sible to improve students’ character through one or two SSI teaching experiences,
the sustainability of such improvements is a critical aspect that the education com-
munity is concerned about. Furthermore, the assessment of character not only
involves the scope measurable by tools but also includes challenges related to set-
ting assessment indicators and determining whether the assessment results genu-
inely reflect students’ character. Therefore, the hypothesis that SSI promotes
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students’ character development still requires further extensive research for a deeper
understanding.

As the SSI movement spreads and influences the research and teaching practices
in science education worldwide, Taiwanese scholars are naturally not exempt from
its impact. In the following sections, we explore the reforms in Taiwan’s science
education, the contributions of Taiwanese scholars to the global research on teach-
ing with SSI as materials or contexts, and offer some reflections on the subject.

18.2 Socioscientific Issues and Curriculum Reform
in Taiwan

Examining the status of SSI in science curriculum documents is crucial and neces-
sary, reflecting opportunities for implementing issue-based teaching in science
classrooms at the compulsory education stage. Taiwan’s science curriculum has
seen two waves of reform this century. The first reform refers to the curriculum
guidelines for grades 1-9 promulgated in 2001, which subsequently triggered the
reform of high school science subject curricula with the provisional version and the
newly revised version released between 2006 and 2010. The second reform, the
“Curriculum Guidelines of 12-year Basic Education—Natural Sciences,” emerged in
2018. Understanding the evolution of SSI in these documents is essential for foster-
ing 1ssue-based teaching in science classrooms during compulsory education.

The 1-9 grades curriculum guidelines integrating natural sciences and life tech-
nology began to include the scientific literacy attributes as educational goals. Under
the “Scientific Applications” attribute, for students in grades 7-9, one of the compe-
tence indicators is designated as incorporating “analysis of social issues related to
science” into the learning outcomes. When detailed learning contents are listed in
the appendixes of the curriculum document for references in lesson plans, there is a
dedicated statement under the sub-topic “Ethics in Science” that emphasizes teach-
ing students to think critically about science-related social issues through data col-
lection or group discussions.

The high school science curriculum revised in 2010 was considered more in line
with the concept and scope of basic education curriculum reform at that time (Li,
2010). Among science subjects, only biology curriculum guidelines explicitly
required the inclusion of social, legal, and ethical issues related to the biological
sciences in the teaching materials and proposed issue-based teaching strategies.
High school compulsory biology was divided into basic biology and applied biol-
ogy. The applied biology curriculum document addressed specific SSI topics,
including genetically modified organisms, genetic screening, and biomass energy,
which served as the basis for textbook development. In addition to biology, a teach-
ing unit “complexities and dilemmas of environmental issues” was listed in the
earth science elective course, but there was no description of relevant learning
objectives and teaching strategies.
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The latest science curriculum, spanning grades 3—12, underscores scientific
inquiry at all learning stage, extending to the creation of a mandatory high school
course, “Natural Science Inquiry and Practice.” In the curriculum guidelines docu-
ment, the specific term “socioscientific issues” has appeared on page one, in the first
chapter “fundamental rationale.” The integration of science-related social issues
into learning content and learning performance has become evident throughout the
document. Especially in the descriptions of the “Natural Science Inquiry and
Practice” course, 1t is emphasized that students should learn systematic knowledge,
interdisciplinary dialogue and critical thinking through these daily-life oriented
issues. This reflects Taiwan’s ongoing emphasis on issue-based teaching in science
education at the compulsory education stage, and teachers are thus compelled to
create relevant teaching materials, marking a significant evolution to align with the
changing educational landscape.

18.3 The Contributions of Taiwanese Scholars to Research
on Socioscientific Instruction or Contexts

Taiwanese science education scholars not only publish papers in English in interna-
tional journals but also use their native language, Chinese, as a medium for journal
article publication. Similar to the publication practices in various countries world-
wide, these articles, after undergoing anonymous review and acceptance, are pub-
lished in academic journals by Taiwan’s academic institutions, associations, or
publishing companies. Examples include journals like the “Contemporary Journal
of Science Education,” “Curriculum and Instruction,” and “Journal of Research in
Education Sciences”....etc. The papers published in these journals are included in
the traditional Chinese literature database “Hwa-1.”

Using the Chinese term “#L & PEFH 548 (Socioscientific Issues) as a key-
word, we searched the “Hwa-1"" database for journal articles published from January
2000 to September 2023. The search yielded a total of 40 articles. After thorough
reading and screening, four non-empirical studies were excluded. The remaining 36
articles were empirical studies related to SSI-based instruction or SSI context. The
authors then employed content analysis and inductive methods to categorize these
empirical articles based on their research objectives, resulting in five major catego-
ries (Fig. 18.1).

The first category is “Teachers’ instruction,” focusing on describing and inter-
preting the professional states and changes of teachers in SSI instruction. This
includes the adjustment and change of professional knowledge and strategies among
secondary school teachers during SSI teaching (Genetically modified food; GMO)
(Lin, 2006), the transformation of roles among an elementary school teacher in SSI
teaching (GMO) (Lin, 2007), the differences between expert and novice instructors
at the college level guiding students in SSI argumentation (The use of cosmetics)
(Hung et al., 2010), and the similarities and differences in elementary school
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teachers’ construction of subject-specific teaching knowledge for SSI instruction
(The establishment of Ma-Gao national park) (Lin & Chin, 2012).

The second category is “Analysis and utilization of SSI texts.” Researchers
explore into how news represents SSI (Chen & Lee, 2017), investigate university
students’ construction of impressions toward technology through SSI news (Huang
& Jian, 2008), examine the differences between students and experts in monitoring
science news (Huang, 2008), survey university students’ understanding and moni-
toring of SSI news output (Huang, 2017), and explore changes in the stance and
decision-making of female university students before and after reading SSI news on
hormone-replacement therapy (Lin et al., 2014). Additionally, studies investigate
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the viewpoints and thoughts of non-science major university students facing a SSI
(Undergraduates’ acceptance and perspectives of in vitro fertilization) (Lin & Hsin,
2017), as well as the moral judgment and justifications of high school students fac-
ing SSIs (Regenerative medicine, GMO, and animal experiments) (Lu & Lin, 2019).

In the third category, “SSI scale development,” a scale named “Perception on
Risks, Benefits and Trust of Biotechnology” (Chin, 2015) for high school students
consists of 24 items distributed across six dimensions, covering knowledge percep-
tion, relevance to daily life, issue importance, benefits, trust in risk management,
and risk assessment. The scale effectively explains 65.414% of the variance, with
high reliability (x > 0.70) in each dimension. The overall alpha coefficient for the
scale is .89 (N = 450), demonstrating its robustness in assessing students’ percep-
tions of biotechnology.

Another scale in this category is the “A Scale for Self-Regulated Learning on the
Issue of Exotic Species” (Lin, 2021), administered to elementary school students.
This scale consists of 15 items distributed across three dimensions: “Driving force
for SSI learning” (4 items), “Action strategies” (8 items), and “Reflection on learn-
ing gains” (3 items). The overall internal consistency (Cronbach’s a) for the scale
was 0.86 (N = 406), with individual subscales ranging from 0.63 to 0.85. The com-
plete set of items accounts for 52.38% of the variance. Confirmatory factor analysis,
based on responses from an additional 666 elementary students, confirms the data’s
good fit to the three-factor structure of the scale.

“The relationships among variables™ in SSI contexts, providing insights into the
direction and strength of relationships between different variables. This type of
research helps measure whether changes in one variable are associated with changes
in another. Examples include examining the correlation between college students’
scientific epistemological views and their decision-making on socio-scientific issue
choices (The Establishment of a mountain cable car & global warming) (Liu et al.,
2007), and exploring understandings and argumentation on genetically modified
organisms among college students and their correlation (Lin et al., 2010).

The fifth category primarily focuses on exploring” Students’ learning outcomes”
after SSI-based Instruction, such as knowledge, emotions, high-order thinking abili-
ties, or skills among students after exposure to different SSI-based instructions. This
category constitutes the largest number of studies, totaling 22 articles. In addition to
enhancing students’ knowledge about the issues, the examined learning outcomes
include argumentation ability and quality (Lin & Huang, 2009; Lee et al., 2012a, b;
Su & Lin, 2012; Yang et al., 2017), moral reasoning (Lin, 2012), decision-making
ability and quality (Fang & Hsu, 2017; Lin & Hsu, 2017; Cheng et al., 2021; Wu
et al., 2021; Zhang et al., 2023), reflection and evaluation skills (Zhang & Hsu,
2021a), decision-making sub-skills (issue identification, criterion establishment,
evidence collection) (Wu et al., 2017), informal reasoning (Chin & Wu, 2017a),
transdisciplinary or multiple thinking skills (Lin & Li, 2018; Chang et al., 2022),
changes in perspective and positions (Lin & Chin, 2018; Chin & Hu, 2018), reading
comprehension and writing (Xia & Chin, 2021; Chin et al., 2010), learning motiva-
tion and group collaboration abilities (Chin & Hu, 2016), and classroom environ-
ment awareness (Chin & Wu, 2017b).
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Regarding studies on “Students’ Learning Outcomes™ after SSI-based instruc-
tion in the fifth category, we further summarize relevant findings, insights, and
reflections.

Firstly, some studies adopt SSI related to transnational issues, involving contro-
versies such as international cooperation between nations, political negotiation,
economic competition, ecological destruction and biological survival, ethical
norms, and the formation of laws and regulations. Examples include global warm-
ing (Lin & Chin, 2018) and cloning (Chin et al., 2010). Other studies select local
SSIs, addressing disputes involving the preservation of traditional culture, local
economic development, challenges in environmental conservation, and the labor
rights of marginalized communities. Examples of local SSIs include the construc-
tion of high-speed railways (Lin & Huang, 2009), the celebration of Ma Zu’s birth-
day (Su & Lin, 2012), reservoir site selection (Fang & Hsu, 2017), hillside
development (Chin & Hu, 2016), Hakka community traditional holy pig competi-
tion (Xia & Chin, 2021), and mining in indigenous territories (Chang et al., 2022),
among others. Compared to global or international issues, these local topics are
more closely connected to students’ lives, aligning with their existing life knowl-
edge and experiences, and are more likely to engage students in classroom partici-
pation and discussions.

Secondly, various teaching strategies have been employed to guide students in
learning within SSI contexts or through SSI-based instruction in these studies.
These strategies include questioning, demonstration, small group or whole-class
discussions, cooperative learning, debates, role-playing, public hearings, case anal-
ysis, and more. In addition to instructional strategies, teachers often provide teach-
ing scaffoldings for student learning, guiding students in their learning process and
assisting them in realizing their potential to accomplish various learning tasks (Lin
et al., 2012, 2022). All kinds of instructional or learning scaffolding also play a
crucial role in SSI-based instruction.

These studies have explored different scaffolding approaches to enhance stu-
dents’ learning experiences in diverse contexts. Chin et al. (2010) introduced the
“Guided TAPing (Toulmin’s Argument Pattern) cell” to improve elementary stu-
dents’ expression of arguments in a cloning context, revealing improved informal
reasoning but still weaknesses in providing backings. Su and Lin’s (2012) study
demonstrated that elementary students, instructed with both oral and writing scaf-
foldings in the context of “Mazu’s birthday celebration, promoting heavy industry,
and replacing manual labor with robots,” generated at least two additional valid
rebuttals compared to those receiving only oral scaffoldings. However, both groups
demonstrated enhanced argumentation skills. Lin and Chin (2018) employed
‘Reading-and-Writing worksheets’ as scaffolding to facilitate elementary students’
discussions and revisions of proposed plans for polar bear protection, highlighting
group collaborative efforts that led to consensus and improved decision-making
quality. Wu et al. (2021) focused on high school students facing the context of utili-
zation of nuclear power, discovering that open-ended question prompts significantly
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improved decision-making performance in a computer-supported collaborative
learning environment. Zhang and Hsu (2021a) developed an SSI-based decision-
making curriculum (coastline protection) with metacognition prompts, engaging
high school students in deep reflection, especially regarding trade-off analysis. Xia
and Chin (2021) successfully applied the “Question-Answer-Relationship” strategy
as a teaching scaffold, improving reading comprehension and argumentation ability
in elementary students across contexts of animal experiments and traditional “holy
pig” competition ritual.

Together, these studies provide valuable insights into the effectiveness of various
scaffolding methods across different educational levels and subjects within the con-
text of SSI-based instruction.

Thirdly, the experimental teaching durations in these studies ranged from 4 to
18 h. Almost all studies indicated significant improvement in learning outcomes for
the experimental group, either significantly outperforming the control group or
comparison group. For studies with relatively short teaching interventions (e.g.,
2 weeks with 2 h each week), we believe that incorporating delayed assessments
into the evaluation could better demonstrate the sustained and persistent impact of
instructional interventions on students’ learning outcomes. This approach could
provide stronger support for the depth of the instructional impact on students, show-
casing learning retention and transfer, rather than just the effects of short-term
teaching.

Fourthly, implications and reflection on these studies, aspects that future research
can continue to explore include:

1. Attention to affective assessment

Compared to assessments in the cognitive and skills domains, fewer studies
assess students’ changes in the affective domain within SSI contexts. After undergo-
ing SSI-based instruction, do students’ attitudes and sense of responsibility in par-
ticipating in discussions or solving SSIs change? Does their level of concern and
attention to SSIs alter? Can SSI-based instruction sustain students’ motivation and
interest in science learning continuously? What kind of technological integration
into SSI teaching and curriculum design is needed to further enhance students’ will-
ingness and motivation to learn?

2. Further enhancement of many higher-order thinking skills

Since SSIs involve complex and ill-structured problems, and most of them exist
in a science-in-the-making state (Kolsto, 2001), evidence for problem resolution is
often insufficient or undetermined. Therefore, when students engage in SSI explora-
tion, teachers need to guide them in collecting and analyzing various data, interpret-
ing, evaluating, weighing, and utilizing diverse scientific evidence, and ultimately
making informed decisions. In other words, the process of engaging students in SSI
argumentation or decision-making requires a considerable range of epistemic abili-
ties related to evidence interpretation, assessing the credibility and validity of evi-
dence, weighing evidence, and other factors. These aspects are less explored and
merit further in-depth investigation in the future.
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3. The lack of tracking students’ learning progression

The current limitation lies in the lack of tracking students’ learning progression
in most SSI-based instructions. Typically, only one or two SSIs are utilized to assess
students’ learning outcomes. However, the development of higher-order thinking
skills related to facing and discussing SSIs, such as argumentation, decision-making,
evidence evaluation, and the ability to support or counter arguments using evidence,
requires continuous cultivation and repeated practice. These skills need time to
internalize as part of students’ capabilities, enabling them to demonstrate learning
transfer in various contexts. To address this, it is crucial to provide students with
diverse SSIs for learning while concurrently undertaking long-term tracking of their
changes in higher-order thinking skills.

18.4 Two Cases of SSI-Based Instruction

The problem-solving within SSI is complex, encompassing discussions of diverse
perspectives and involving dialogue and negotiation within the democratic process.
Therefore, when teachers implement SSI-based instruction, they often design
instructional scaffolds to guide student learning (Erman et al., 2022; Zhang & Hsu,
2021b). Simultaneously, adopting strategies of deliberative democracy and dialogue
allows students to simulate experiencing future SSI decision-making scenarios in
society. The following are two specific cases of SSI-based instruction respectively
developed by the second and the third author in this chapter in their research: one
integrates a technology-assisted learning scaffold, while the other employs the
method of deliberative democracy dialogue.

18.4.1 Case 1: Guardians of the Coastline

In the first case, the researchers designed e-learning SSI activities called as
“Guardians of the Coastline: focus on designing e-learning SSI activities (called as
“Guardians of the Coastline: Planning for the Future”) which guided students to
collaboratively choose an appropriate option through three phases of the decision-
making process summarized from the literature (Fang et al., 2019; Lee & Grace,
2012). The SSI scenario required students to solve a SSI about sand lose along with
a coastline by choosing coastal engineering. Coastline management is a SSI because
people with diverse perspectives on sustainability, human safety, or economic devel-
opment can often barely reach a consensus on what coastal engineering the govern-
ment should adopt. The first phase was required students to recognize the issues to
formulate the decision-making space and to collect the necessary information and
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evidence to identify the possible perspectives about the issue. Then, they were
guided to formulate at least five criteria for coastline protection. The second phase
helped students weigh the criteria, analyze each given option’s pros and cons, and
recognize the dilemma to stimulate students to consider the decision via trade-off
analysis and make their decision with justification. Seeking a consensus might
evoke students’ negotiation on the inconsistencies to reach the complementarity
convincing those who disagreed with their decision in the group. The third phase
was related to continually differentiating the features via multiple methods, espe-
cially monitoring and regulating the quality of the decision-making process. To pro-
mote students’ regulation learning in their decision-making process, a peer-review
task was designed to guide students to critique the decision made by another group,
and debate or reflect on the quality of the decision. Through the processes of debate
and reflection, students had more opportunities to monitor and regulate their
decision-making and then to simultaneously improve their decision-making ability.

The study used a single-group pre-and post-test design to explore the influence
of SSI-based learning on students’ decision-making ability. The SSI-based learning
was designed with scaffolds such as an animation for evidence-based decision-
making (Fig. 18.2), peer collaboration, and e-learning prompts. A total of 172 10th-
grade students participated in the study. The remarkable findings revealed that
students’” decision-making ability significantly improved in these three phases.
Students could consider at least two aspects to make their decision, use a compensa-
tory method to weigh four coastline-protected engineering techniques, and monitor
and evaluate the quality of their own decision. However, the content analysis of
students’ responses to worksheets in the groups indicated that students’ understand-
ing of the compensatory method was not satisfactory. Although they reported a pref-
erence for employing the compensatory method in decision-making tasks, 15 groups
made mistakes while applying the method, such as failing to weigh the criteria or
confusing the compensatory method with the deletion method. This finding sug-
gests that more learning supports for students to develop their decision making
strategies are needed.
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18.4.2 Case 2: Facilitating Students’ Deliberative Dialogues
on Energy-Related Issues

The energy-related topics were selected as teaching materials for the second SSI-
based teaching case. The issue originated from a referendum on four initiatives held
in Taiwan in December 2021, two of which were related to the construction of
power plants. The referendum seems to have fueled public demand for scientific
evidence on the governance of social issues, especially energy issues related to peo-
ple’s livelihood.

Drawing on prior research (e.g., Dawson & Carson, 2020; Suwono et al., 2021),
the goal of this SSI teaching unit was set to engage students in developing thinking
skills and citizenship values through argumentation and decision-making on
SSI. World Café is a well-known strategy for democratic deliberation allowing par-
ticipants to share opinions through dialogues for social change (Carson, 2011).
Design principles by founders Juanita Brown and David Isaacs include: (1) set the
context; (2) create hospitable space; (3) explore meaningful questions; (4) encour-
age everyone’s contribution; (5) cross-pollinate and connect diverse perspectives;
(6) listen together for patterns, insights, and deeper questions; and (7) harvest and
share collective discoveries (Brown & Isaacs, 2005, p. 40). World Café adapts for
learning activities in various settings, including small classrooms, designed as
highly interactive events of varying durations (Cassidy & Fox, 2013). Only a few
recent studies in the field of science education have utilized the World Café approach
to socioscientific inquiry-based learning (Baek et al., 2022) and to practice negotia-
tion of science-related ethical dilemmas (Kali et al., 2019). Therefore, this case
study integrating World Café activities into the SSI teaching model, using energy-
related topics for deliberative dialogues.

This teaching unit lasted 3 weeks (2 lesson hours per week). The first week’s
lesson allowed the teacher to clarify the context, and students explored questions of
interest. Using the Kahoot platform, the teacher engaged students in an energy
knowledge quiz and led them to explore Taiwan’s power system and energy sources
through review quiz questions, focusing on rising electricity prices and the impor-
tance of caring about energy issues. Students then worked in groups to search for
information and formulate discussion topics for the second week. The 100-min
class in the second week was highly interactive, with seats arranged in a group dis-
cussion format in a small classroom setting. Students rotated in three rounds of
conversations with 4-6 classmates. Each group designated a representative as the
table host responsible for introducing the discussion topic and facilitating the con-
versation, while other members participated in different rounds at other tables.
Finally, in the third week, group representatives shared discussion results with the
whole class, following the design principle of “harvest and share collective discov-
eries.” Students conducted peer evaluations on each group’s presentation and filled
out the argumentation questionnaire.

This SSI teaching unit, incorporating World Café design principles, was tested
with three 10th-grade classes (15-16 years old). Effectiveness was assessed by
comparing students’ argumentation performance before and after teaching.
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Qualitative data analysis of group discussions suggested the first week’s lesson was
a critical stage that affected students’ argumentation performance. The teacher uti-
lized the knowledge quiz to lead students to review energy background concepts
and problematic situations. Only with sufficient background knowledge of energy
issues can students engage in meaningful group discussions and ask deeper ques-
tions for follow-up deliberative dialogues. For example, in class A, students pro-
posed six topics, covering a variety of energy sources such as nuclear, wind, solar,
and even human power (biking). Two other topics were related to policy, including
raising electricity rates and limiting the number of automobiles in a household. In
class B, one group asked a question about why we care about energy issues, while
other groups explored different opinions on nuclear power, green energy facilities,
biomass energy, and electric vehicle tax exemption. In contrast, most groups in class
C struggled with complete questions, probably because about one-third of the stu-
dents missed the knowledge quiz. Further dialogue analysis in each round of group
discussion may provide concrete evidence for integrating SSI instruction with
World Café.

18.5 The Challenges of SSI-Based Instruction

Numerous empirical studies published in journals on SSI-based instruction or sci-
ence teaching within SSI contexts, including the research conducted in Taiwan men-
tioned above, consistently show positive teaching outcomes. Teachers have
successfully facilitated student learning, and instances of failure are rare. However,
these findings do not necessarily guarantee the success of in-service science teach-
ers in their classroom practices. After all, each science teacher possesses unique
professional abilities and skills and faces different students, situations, teaching
environments, and resources. Therefore, the implementation of SSI-based instruc-
tion in practice can give rise to various potential difficulties and challenges.
Overcoming these challenges is a crucial aspect that must be addressed in the pro-
motion of SSI-based instruction. Only by doing so can the practical implementation
of SSI-based science teaching become more likely and have a broader impact on
students’ science learning.

18.5.1 Challenge 1: Duration of Mutual Support Partnerships
in Science Teaching Research

In the field of science teaching research, the researcher themselves or teams com-
posed of scholars and teachers form the backbone supporting science teachers in
implementing SSI-based instruction. The research team, led by the researcher, not
only provides timely professional advice to science teachers but also offers encour-
agement both spiritually and practically. These aspects are made possible due to
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financial support from institutional grants for research. This kind of “mutual support
partnership™ exists because of this support (Lin, 2022).

Although we know professional growth communities are crucial and essential
for individual teacher development (e.g. Akerson et al., 2009; Clair et al., 2023;
Vangrieken et al., 2017), most science teachers are often left to work independently
in educational settings, without specific scholars or teacher groups to assist them.
Therefore, when practicing unfamiliar teaching methods for the first time, teachers
often experience anxiety and uncertainty, fearing that they may not perform cor-
rectly or effectively. Thus, they must engage in continuous trial and error, making
adjustments to eventually achieve better outcomes. During this trial-and-error pro-
cess, having a team as a supportive backbone can enhance teachers’ confidence in
implementing SSI-based instruction. The success of promoting SSI-based instruc-
tion becomes more feasible. However, when scholars are unable to secure continued
financial support, such mutual support partnerships may disappear, potentially lead-
ing to a decrease in teachers’ willingness to promote SSI-based instruction.

18.5.2 Challenge 2: Limited Integration of SSIs
in Science Textbooks

In SSI-based instruction research, the SSIs commonly used are often not included
in the original school curriculum. This means that the science textbooks adopted by
schools do not cover these SSls, making them almost exclusively supplementary
materials outside the school curriculum or extended materials related to specific
units. For science education in Taiwan, the problem lies in the fact that the national
curriculum guidelines for the natural sciences explicitly allow schools to implement
issue-based teaching, and the actual implementation of SSI-based instruction is
legal. However, due to the heavy reliance on textbooks in school teaching, if SSIs
are not included in the textbooks, the opportunities for science teachers to practice
SSI-based instruction are reduced. Moreover, if teachers face pressures related to
the curriculum pace, limited class time, and the student-centered nature of SSI-
based instruction requiring more time, the likelihood and willingness of science
teachers to incorporate SSIs in the classroom become even lower.

Furthermore, while activity design and development are undoubtedly part of a
science teacher’s professional performance, it is an acknowledged time-consuming
and mentally consuming task. Many science teachers have additional responsibili-
ties beyond teaching, such as mentoring, administrative work, and collaboration
with national or local education initiatives, collaboration with national or local edu-
cation initiatives, which encompass specific programs, projects, or actions aimed at
addressing and promoting certain educational goals or improvements. These addi-
tional responsibilities demand extra effort from science teachers. Requesting them
to implement SSI-based instruction under such circumstances creates a dilemma in
their willingness to engage in teaching.
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18.5.3 Challenge 3: Time Needed for Teachers and Students
to Adapt to Teaching, Learning,
and Open-Ended Assessment

For both teachers and students, SSI-based instruction, learning, and assessment dif-
fer significantly from the predominant focus on knowledge, concepts, and problem-
solving in traditional teaching methods. This is especially true during activities
involving SSI argumentation or decision-making processes. In essence, SSI-based
instruction brings about a fundamental shift in science teaching and learning prac-
tices (Zeidler et al., 201 1), moving away from the ‘comfort zone’ of familiar teach-
ing habits and approaches.

Teachers must develop their beliefs, value and pedagogical content knowledge
(PCK) specific to SSI-based instruction. Moreover, through the implementation of
SSI-based instruction, they need to adjust and refine their PCK to address previ-
ously unencountered teaching challenges. This includes navigating open-ended
assessments that require reasoned arguments without standard answers, and transi-
tioning roles to facilitate students in engaging in value-oriented dialogue, argumen-
tation, or decision-making activities (Bossér et al., 2015).

Similarly, students’ learning experiences diverge from traditional approaches.
They must take a more active role in learning, moving beyond passive listening,
pursuing standard answers, and focusing only on individual learning. Lee et al.
(2019) emphasize that learning SSI often demands students to transition across dif-
ferent scientific learning cultures. This involves a shift in learning styles from pas-
sive engagement to actively participating in discussions, collaborative work,
evidence-seeking, and argumentation with peers.

Particularly in Taiwanese classrooms, where student participation may not be as
prominent, teachers need to design effective strategies, such as incorporating oral
encouragement or providing incentives, to overcome the “culture of silence” among
students. This facilitates meaningful dialogue and interaction between teacher and
students or among students in SSI-based instruction. Adapting to these changes for
both teachers and students is a gradual process, requiring not only time but also
consistent practice to become proficient and familiar.

18.5.4 Challenge 4: Navigating the Complex Rational
Thinking in SSI Decision Making

In the process of conducting SSI-based instruction in science teaching, we often
train students to first understand the controversies in the issues, identify the stake-
holders involved, and explore perspectives on resolving disputes. Then, they pro-
ceed to collect data and find evidence. Afterward, we require them to develop
criteria and evaluating strategies, rely on evidence, weigh the importance and appro-
priateness of different perspectives, and finally make decisions. This is what is
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known as a systematic and rational thinking process (Hsu & Lin, 2017; Gresch
etal., 2013; Gresch & Bogeholz, 2013).

However, rational thinking is not an easy task, especially in the context of
SSI. Firstly, as mentioned earlier in this article, many SSI involve scientific and
technological developments that are still in the science-in-the-making stage.
Therefore, the evidence provided for us to base our conclusions on is still insuffi-
cient, incomplete or even lacking. Secondly, prior studies have already told us that
SSI argumentation, decision-making, and moral thinking are influenced by many
factors, such as students’ knowledge of the issues, communication and expressive
abilities, and the SSI scenarios (Topcu et al., 2010). One of important factors is
personal emotions and values (Powell et al., 2021; Rundgren et al., 2016).

In other words, rational thinking cannot work perfectly when facing SSI, espe-
cially when making decisions related to the survival, life, medical and treatment
experiences. Emotional factors, particularly, cannot be ignored or excluded (Lin,
2012). In other words, the consideration of making decisions in SSI does not solely
rely on evidence and personal rational thinking; it must also consider personal psy-
chological feelings, projection and attachment of emotions, empathy, and the impact
of personal values. Therefore, while science teaching put emphasis on students’
rational thinking, if emotional considerations can also be taken into consideration,
more humane decisions should be made. This increases the complexity of educating
students in rational thinking. Whether teachers can grasp this in the classroom
becomes another challenge.

18.6 Conclusion

In summary, empirical studies by Taiwanese scholars on SSI-based instruction or
SSI contexts, published in Chinese journals, encompass five categories: “Teachers’
instruction, Analysis and utilization of SSI texts, SSI scale development, The rela-
tionships among variables, and Students’ learning outcomes,” all of which are note-
worthy. These findings enhance our understanding of research related to SSI themes
or contexts, suggesting directions for further exploration. They also shed light on
the potential for diverse designs and scaffolding approaches in SSI-based instruc-
tion, influencing the learning outcomes of Chinese-speaking students. For future
research, exploration can be continued in areas such as strengthening students’
affective assessment, focusing on higher-order thinking skills related to epistemol-
ogy, and tracking students’ learning progression. When considering teaching prac-
tices, the recognition that SSI-based instruction can improve students’ cognition,
affect, and abilities brings to light the importance of overcoming the aforemen-
tioned challenges. Collaborative efforts from scholars and teachers are essential to
make further progress in the practical implementation and promotion of SSI-based
instruction.
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A Moral Inquiry into Epistemic Insights in Science Education: Personal and Global Perspectives of
Socioscientific Issues

(the "Wwork")
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The Publisher intends to publish the Work under the imprint Springer .

The Work may be published in the book series n/a.
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3.1

When the Author is more than one person then, unless otherwise indicated in this Agreement or agreed
in writing by the Publisher:

(a) the expression “Author” as used in this Agreement will apply collectively for all such persons (each a
"co-author");

(b) the Corresponding Author hereby warrants and represents that all co-authors of the contribution
have expressly agreed that the Corresponding Author has full right, power and authority to sign this
Agreement on their behalf, that the Corresponding Author is entitled to act on their behalf, and that
they shall be bound by the Corresponding Author, with respect to all matters, responsibilities, notices
and communications related to this Agreement; the Corresponding Author shall obtain authorisations
and make them available to the Publisher on request; and

(c) each co-author is jointly and severally responsible for the Author's obligations under this Agreement
which apply to each co-author individually and to the co-authors collectively and the Publisher shall not
be bound by any separate agreement or legal relationship as between the co-authors.

Subject of the Agreement

The Author will prepare a contribution provisionally entitled:

[Comprehensive Exploration of Science Education Research within Socioscientific Contexts in Taiwan:
Examining Curriculum Reform, Research Status, Reflections and Implications]

The expression “Contribution” as used in this Agreement means the contribution as identified above,
and includes without limitation all related material delivered to the Publisher by or on behalf of the
Author whatever its media and form (including text, graphical elements, tables, videos and/or links) in
all versions and editions in whole or in part.

The Contribution may contain links (e.g. frames or in-line links) to media enhancements (e.g. additional
documents, tables, diagrams, charts, graphics, illustrations, animations, pictures, videos and/or
software) or to social or functional enhancements, complementing the Contribution, which are

provided on the Author’s own website or on a third party website or repository (e.g. maintained by an
institution) subject always to the Authors providing to the Editor, at the latest at the delivery date of
the manuscript for the Contribution, an accurate description of each media enhancement and its
respective website or repository, including its/their owner, nature and the URL. The Publisher is entitled
to reject the inclusion of, or suspend, or delete links to all or any individual media enhancements.

In the event that an index is deemed necessary, the Author shall assist the Editor in its preparation (e.g.
by suggesting index terms), if requested by the Editor.

Rights Granted

The Author hereby grants to the Publisher the perpetual, sole and exclusive, worldwide, transferable,
sub-licensable and unlimited right to publish, produce, copy, distribute, communicate, display publicly,
sell, rent and/or otherwise make available the Contribution in any language, in any versions or editions
in any and all forms and/or media of expression (including without limitation in connection with any
and all end-user devices), whether now known or developed in the future, in each case with the right to
grant further time-limited or permanent rights. The above rights are granted in relation to the
Contribution as a whole or any part and with or in relation to any other works.

Without limitation, the above grant includes: (a) the right to edit, alter, adapt, adjust and prepare
derivative works; (b) all advertising and marketing rights including without limitation in relation to
social media; (c) rights for any training, educational and/or Instructional purposes; and (d) the right to
add and/or remove links or combinations with other media/works.

The Author hereby grants to the Publisher the right to create, use and/or license and/or sub-license
content data or metadata of any kind in relation to the Contribution or parts thereof (including
abstracts and summaries) without restriction.

The Publisher also has the right to commission completion of the Contribution in accordance with the
Clause "Author’s Responsibilities — Delivery and Acceptance of the Manuscript” and of an updated
version of the Contribution for new editions of the Work in accordance with the Clause "New Editions".

The copyright in the Contribution shall be vested in the name of the Author. The Author has asserted
their right(s) to be identified as the originator of the Contribution in all editions and versions, published
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5.3

in all forms and media. The Author agrees that all editing, alterations or amendments to the
Contribution made by or on behalf of the Publisher or its licensees for the purpose of fulfilling this
Agreement or as otherwise allowed by the above rights shall not require the approval of the Author and
will not infringe the Author's "moral rights" (or any equivalent rights). This includes changes made in
the course of dealing with retractions or other legal issues.

Self-Archiving and Reuse

Self-Archiving: The Publisher permits the Rightsholder to archive the Contribution in accordance with
the Publisher's guidelines, the current version of which is set out in the Appendix "Author's Self-
Archiving Guidelines".

Reuse: The Publisher permits the Author to copy, distribute or otherwise reuse the Contribution,
without the requirement to seek specific prior written permission from the Publisher, in accordance
with the Publisher's guidelines, the current version of which is set out in the Appendix "Author's Reuse
Rights".

The Publisher’s Responsibilities

Subject always to the other provisions of this Clause below, the Publisher will undertake the production,
publication and distribution of the Contribution and the Work in print and/or electronic form at its own
expense and risk within a reasonable time after acceptance of the Work unless the Publisher is
prevented from or delayed in doing so due to any circumstances beyond its reasonable control. The
Publisher shall have the entire control of such production, publication and distribution determined in its
sole discretion in relation to any and all editions and versions of the Contribution and the Work,
including in respect of all the following matters:

(a) distribution channels, including determination of markets;

(b) determination of the range and functions of electronic formats and/or the number of print copies
produced;

(c) publication and distribution of the Contribution, the Work, or parts thereof as individual content
elements, in accordance with market demand or other factors; .

(d) determination of layout and style as well as the standards for production;

(e) setting or altering the list price, and allowing for deviations from the list price (if permitted under
applicable jurisdiction);

(f) promotion and marketing as the Publisher considers most appropriate.

All rights, title and interest, including all intellectual property or related rights in the typography, design
and/or look-and-feel of the Contribution shall remain the exclusive property of and are reserved to the
Publisher. All illustrations and any other material or tangible or intangible property prepared at the
expense of the Publisher including any marketing materials remain, as between the Parties, the
exclusive property of the Publisher. The provisions of this subclause shall continue to apply
notwithstanding any termination of, and/or any reversion of rights in the Contribution to the Author,

under this Agreement.

Without prejudice to the Publisher's termination and other rights hereunder including under the Clause
"The Author's Responsibilities”, it is agreed and acknowledged by the Parties that nothing in this
Agreement shall constitute an undertaking on the part of the Publisher to publish the Contribution
unless and until: (i) any and all issues in relation to the Work (including all necessary revisions, consents
and permissions) raised by the Publisher have been resolved to the Publisher’s satisfaction, and (ii) the
Publisher has given written notice of acceptance in writing of the final manuscript of the entire Work to
the Editor. If following (i) and (ii) above the Publisher has not published the Contribution in any form
within a reasonable period and the Author has given written notice to the Publisher requiring it to
publish within a further reasonable period and the Publisher has failed to publish in any form, then the
Author may terminate this Agreement by one month's written notice to the Publisher and all rights
granted by the Author to the Publisher under this Agreement shall revert to the Author (subject to the
provisions regarding any third party rights under any subsisting licence or sub-licence in accordance
with the Clause "Termination").

The Author may also give such written notice requiring publication on the same terms as above if the
Publisher has published the Contribution but subsequently ceases publishing the Contribution in all
forms so that itis no longer available.
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This shali be the Author's sole right and remedy in relation to such non-publication and is subject always
to the Author's continuing obligations hereunder including the Clause "Warranty".

The Author's Responsibilities

Delivery and Acceptance of the Manuscript

6.1.1

6.1.2

6.1.3

6.1.4

The Author shall deliver the Contribution to the Editor (or, if requested by the Publisher, to the
Publisher) on or before May 2024 (the “Delivery Date”) electronically in the Publisher's standard
requested format or in such other form as may be agreed in writing with the Publisher. The Author
shall retain a duplicate copy of the Contribution. The Contribution shall be in a form acceptable to
the Publisher (acting reasonably) and in line with the instructions contained in the Publisher’s
guidelines as provided to the Author by the Publisher. The Author shali provide at the same time,
or earlier if the Publisher reasonably requests, any editorial, publicity or other information (and in
such form or format) reasonably required by the Publisher. The Publisher may exercise such
additional quality control of the manuscript as it may decide at its sole discretion including through
the use of plagiarism checking systems and/or peer review by internal or external reviewers of its
choice. If the Publisher decides at its sole discretion that the final manuscript does not conform in
quality, content, structure, level or form to the stated requirements of the Publisher, the Publisher
shall be entitled to terminate this Agreement in accordance with the provisions of this Clause.

The Author must inform the Publisher at the latest on the Delivery Date if the sequence of the
naming of any co-authors entering into this Agreement shall be changed. If there are any
changes in the authorship (e.g. a co-author joining or leaving), then the Publisher must be
notified by the Author in writing immediately and the Parties will amend this Agreement
accordingly. The Publisher shall have no obligation to consider publication under this Agreement
in the absence of such agreed amendment.

If the Author fails to deliver the Contribution in accordance with the provisions of this Clause
above by the Delivery Date (or within any extension period given by the Publisher at its sole
discretion) or If the Author (or any co-author) dies or becomes incapacitated or otherwise
incapable of performing the Author’s obligations under this Agreement, the Publisher shall be
entitled to either:

(a) elect to continue to perform this Agreement in accordance with Its terms and the Publisher
may commission an appropriate and competent person (who, in the case of co-authors having
entered into this Agreement, may be a co-author) to complete the Contribution; or

(b) terminate this Agreement with immediate effect by written notice to the Author or the
Author's successors, in which case all rights granted by the Author to the Publisher under this
Agreement shall revert to the Author/Author’s successors (subject to the provisions of the
Clause "Termination").

The Author agrees, at the request of the Publisher, to execute all documents and do all things
reasonably required by the Publisher in order to confer to the Publisher all rights intended to be
granted under this Agreement.

The Author warrants that the Contribution is original except for any excerpts from other works
including pre-published illustrations, tables, animations, text quotations, photographs, diagrams,
graphs or maps, and whether reproduced from print or electronic or other sources ("Third Party
Material") and that any such Third Party Material is in the public domain (or otherwise
unprotected by copyright/other rights) or has been included with written permission from or on
behalf of the rightsholder (and if requested in a form prescribed or approved by the Publisher) at
the Author's expense unless otherwise agreed in writing, or is otherwise used in accordance with
applicable law. On request from the Publisher, the Author shall in writing indicate the precise
sources of these excerpts and their location in the manuscript. The Author shall also retain the
written permissions and make them available to the Publisher on request.

Approval for Publishing

6.2.1

The Author shall proofread the page proofs for the Contribution provided by or on behalf of the
Publisher, including checking the illustrations as well as any media, social or functional
enhancements and give approval for publishing, if and when requested by the Publisher. The
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: ys after receipt of the 1ast of three reminders sent by
the Publisher via email The Publisher <hall nat be required ta send a second set of corrected
proofs unless specifically requested by the Author in writing but in any event na further
amendments may be made or requested by the Author
In the event of co-authors having entered into this Agreement the Publisher shall send the page
proofs 1o the Corresponding Author anly and all persans entering inta this Agreement as Author
agree that the Corresponding Author shall carrect and apprave the page pranfs an their hehalf

622 Mihe Author makes chanpec nther than earrecting typographical erears, the Authar shall bear all
the Publisher's coste of cuch alterations to proofs including without limitatinn to alterations to
pictorial iltustrations The Publisher <hall have the right to charge and invaiee thesa costs plis
value added o1 similar taves (if applicable) through its affiliated company Springer Mature
Customer Service Center GmhH or Springer Nature Customer Service Center LLC, respectively, to
the Author, payable within 14 day< of receipt of the invoice

Cooperotion

Without prejudice 10 the warranties and representations given by the Author in this Agreement, the
Author shali cooperate fully with the Editor and the Publisher in relation to any legal action that might
arise from the publication ot intended publication of the Contribution and the Author shall give the
Publisher access a1 reasonable times to any relevant accounts, documents and records within the
power or control of the Author.

Warranty

The Author warrants and represents that:

(8) the Author has full right, power and authority to enter into and perform its obligations under this
Agreement; and

(b) the Author is the sole legal owner of (and/or has been fully authorised by any additional rights
owner 1o grant) the rights licensed in the Clause "Rights Granted" and use of the Contribution shall in
no way whatever infringe or violate any intellectual property or related rights (including any copyright,
database right, moral right or trademark right) or any other right or interest of any third party subject
only 1o the prowsions in the Clause "The Author's Responsibllities” regarding Third Party Material (as
defined above); and

{c) the Contribution shall not contain anything that may cause religious or racial hatred or encourage
Lerrorism or unlawful acts or be defamatory (or contain malicious falsehoods), or be otherwise
actionable, including, but not limited to, any action related to any injury resulting from the use of any
practice or formulz disclosed in the Contribution and all of the purported facts contained in the
Contribution are according 1o the current body of research and understanding true and accurate; and
(d) there is no obligation of confidentiality owed In respect of any contents of the Contribution to any
third party and the Contribution shall not contain anything which infringes or violates any trade secret,
right of privacy or publicity or any other personal or human right or the processing or publication of
which could breach applicable data protection law and that informed consent to publish has been
obtained for all research or other featured participants, and

(&) the Cantribution has not been previously licensed, published or exploited and use of the
Contribution shall not infringe or violale any contract, express of implied, to which the Authar, or any
co-author, who had entered into this Agreement,is a party and any academic institution, employer or
pther body in which work recorded in the Contribution was created or carried out has authorised and

approved such work and its publicetion

The Author warranls and fepresents that tie Author, and each co-duthoi who has entered into this

Agreement, shall at all times comply in full with

(a) all applicable anti-bribery and corruptlion laws; and

(b) all applicable data protection and elecuronic privacy and marketng laws and regulations; and
(c) the Publisher's ethic rules as laig down in the Book Authors' Code of Conduct currently available
online at hiips://Www. SPringernatule.com/gp/s Jlhors/pook-autnars-code-af-conduct, as may be
updated by the Publisher from time to time {provided that in the event of material changes the

publisher shall notify the Author by email)
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(the "Applicable Laws").

If the Author is in material breach of any of the Applicable Laws or otherwise in material breach of
accepted ethical standards in research and scholarship, or becomes the subject of any comprehensive
or selective sanctions issued in any applicable jurisdiction (e.g. being subject to the OFAC sanctions list)
or if, in the opinion of the Publisher, at any time any act, allegation or conduct of or about the Author
prejudices the production or successful exploitation of the Contribution and the Work or brings the
name and/or reputation of the Publisher or the Work into disrepute, or is likely to do so, then the
Publisher may terminate this Agreement in accordance with the Clause "Termination".

The Publisher reserves the right to amend and/or require the Author to amend the Contribution at any
time to remove any actual or potential breach of the above warranties and representations or
otherwise unlawful part(s) which the Publisher or its internal or external legal advisers identify at any
time. Any such amendment or removal shall not affect the warranties and representations given by the
Author in this Agreement.

Author’s Discount Electronic Access

The Author, or each co-author, is entitled to purchase for their personal use the Work and other books
published by the Publisher at a discount of 40% off the list price, for as long as there is a contractual
arrangement between the Author and the Publisher and subject to any applicable book price law or
regulation. The copies must be ordered from the affiliated entity of the Publisher (Springer Nature
Customer Service Center GmbH or Springer Nature Customer Service Center LLC, respectively). Resale
of such copies is not permitted.

The Publisher shall provide the electronic final published version of the Work to the Author, provided
that the Author has included their e-mail address in the manuscript of the Contribution.

Consideration

The Parties agree that the Publisher’s agreement to its contractual obligations in this Agreement in
respect of its efforts in considering publishing and promoting the Contribution and the Work is good
and valuable consideration for the rights granted and obligations undertaken by the Author under this
Agreement, the receipt, validity and sufficiency of which is hereby acknowledged by the Author.

The Parties expressly agree that no royalty, remuneration, licence fee, costs or other moneys
whatsoever shall be payable to the Author.

The Publisher and the Author each have the right to authorise collective management organisations
(“CMOs”) of their choice to manage some of their rights. Reprographic and other collectively managed
rights in the Contribution (“Collective Rights”) have been or may be licensed on a non-exclusive basis by
each of the Publisher and the Author to their respective CMOs to administer the Collective Rights under
their reprographic and other collective licensing schemes (“Collective Licences”). Notwithstanding the
other provisions of this Clause, the Publisher and the Author shall each receive and retain their share of
revenue from use of the Contribution under Collective Licences from, and in accordance with, the
distribution terms of their respective CMOs. To the fullest extent permitted by law, any such revenue is
the sole property of the Publisher and the Author respectively and, if applicable, the registration and
taxation of that revenue is the sole responsibility of the respective recipient party. The Publisher and
the Author shall cooperate as necessary in the event of any change to the licensing arrangements set
out in this Clause.

New Editions

The Publisher has the sole right to determine whether to publish any subsequent edition of the Work
containing an updated version of the Contribution, but only after reasonable consultation with the
Author. Once notified by the Publisher that an update of the Contribution is deemed necessary, the
Author agrees to deliver an updated manuscript in accordance with the terms of the Clause "The
Author's Responsibilities" and the other relevant provisions of this Agreement, together with the
material for any new illustrations and any other supporting content including media enhancements,
within a reasonable period of time (as determined by the Publisher) after such notification. Substantial
changes in the nature or size of the Contribution require the written approval of the Publisher at its sole
discretion. The terms of this Agreement shall apply to any new edition of the Work that is published
under this "New Editions" Clause.
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incapacity) to submit an updated manuscript that meets the terms of this Agreement within the above
stated period, then the Publisher is entitled to revise, update and publish the content of the existing
edition or to designate one or more individuals (which, where co-authors have entered into this
Agreement, may be one or more of the co-authors) to prepare this and any future editions provided
that the new editions shall not contain anything that is a derogatory use of the Author's work that
demonstrably damages the Author’s academic reputation. In such case, the Author shall not participate
in preparing any subsequent editions. The Author agrees that the Publisher shall be entitled but not
obliged to continue to use the name of the Author on any new editions of the Work together with the
names of the person or persons who contributed to the new editions. Should the Author or the
Author's successors object to such continuing use then they must notify the Publisher in writing when
first contacted by the Publisher in connection with any new edition.

Termination

In addition to the specific rights of termination set out in the Clause "The Publisher’s Responsibilities”
and the Clause "The Author's Responsibilities", either Party shall be entitled to terminate this
Agreement forthwith by notice in writing to the other Party if the other Party commits a material
breach of the terms of the Agreement which cannot be remedied or, if such breach can be remedied,
fails to remedy such breach within 45 days of being given written notice to do so.

Termination of this Agreement, howsoever caused, shall not affect:

(a) any subsisting rights of any third party under any licence or sub-licence validly granted by the
Publisher prior to termination and the Publisher shall be entitled to retain its share of any sum payable
by any third party under any such licence or sub-licence;

(b) except where stated otherwise in this Agreement, any claim which either Party may have against the
other for damages or otherwise in respect of any rights or liabilities arising prior to the date of
termination;

(c) the Publisher’s right to continue to sell any copies of the Work which are in its power, possession or
control as at the date of expiry or termination of this Agreement for a period of six months on a non-
exclusive basis.

General Provisions

This Agreement, and the documents referred to within it, constitute the entire agreement between the
Parties with respect to the subject matter hereof and supersede any previous agreements, warranties,
representations, undertakings or understandings. Each Party acknowledges that it is not relying on, and
shall have no remedies in respect of, any undertakings, representations, warranties, promises or
assurances that are not set forth in this Agreement. Nothing in this Agreement shall exclude any liability
for or remedy in respect of fraud, including fraudulent misrepresentation. This Agreement may be
modified or amended only by agreement of the Parties in writing. For the purposes of modifying or
amending this Agreement, “in writing” requires eithers a written document signed by both the Parties or
an electronic confirmation by both the Parties with DocuSign or a similar e-signature solution. Any
notice of termination and/or reversion and, where applicable, any preceding notices (including any
requesting remediable action under the Clause "Termination") must be provided in writing and
delivered by post, courier or personal delivery addressed to the physical address of the relevant Party

as set out at the beginning of this Agreement or any replacement address notified to the other Party for
this purpose. All such notices shall become effective upon receipt by the other Party. Receipt is deemed
to have taken place five working days after the respective notice was sent by post or left at the address
by courier or personal delivery. If the Publisher is the terminating Party the notice need only be

provided to the address of the Corresponding Author. If the Author is the terminating Party a copy of
the notice must also be sent to the Publisher's Legal Department located at Heidelberger Platz 3, 14197
Berlin, Germany.

Nothing contained in this Agreement shall constitute or shall be construed as constituting a partngrship,
joint venture or contract of employment between the Publisher and the Author. No Party may assign
this Agreement to third parties but the Publisher may assign this Agreement or the right::.recewe'::l
hereunder to its affiliated companies. In this Agreement, any words following the terms “include”,
“including”, "in particular", "for example", "e.g." or any similar expression shall be construed as

’
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illustrative and shall not limit the sense of the words preceding those terms.

If any difference shall arise between the Author and the Publisher concerning the meaning of this
Agreement or the rights and liabilities of the Parties, the Parties shall engage in good faith discussions
to attempt to seek a mutually satisfactory resolution of the dispute. This Agreement shall be governed
by, and shall be construed in accordance with, the laws of Switzerland. The courts of Cham, Switzerland
shall have the exclusive jurisdiction.

A person who is not a party to this Agreement {other than an affiliate of the Publisher) has no right to
enforce any terms or conditions of this Agreement. This Agreement shall be binding upon and inure to
the benefit of the successors and assigns of the Publisher. If one or more provisions of this Agreement
are held to be unenforceable (in whole or in part) under applicable law, each such provision shall be
deemed excluded from this Agreement and the balance of the Agreement shall remain valid and
enforceable but shall be interpreted as if that provision were so excluded. If one or more provisions are
so excluded under this Clause then the Parties shall negotiate in good faith to agree an enforceable
replacement provision that, to the greatest extent possible under applicable law, achieves the Parties'
original commercial intention.

The Corresponding Author signs this Agreement on behalf of any and all co-authors.

Signature of Corresponding Author:

/ /

[Shu-Shneg Lin]

Date: ........5c......

M%zf@.,?o’*

For internal use only:
Order Number: 623839
GPU/PD/PS: 14/66/514

ER_Book_Contributor_CAL_ST_EN - Contract Express V.2.0 (05_2022)
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Appendix “Author’s Self-Archiving Rights”

The Publisher acknowledges that the Author retains rights to archive the Contribution but only subject to and
in accordance with the following provisions:

1.

Preprint:

A “Preprint” is defined as the Author’s version of the Contribution submitted to the Publisher but
before any peer review or any other editorial work by or on behalf of the Publisher has taken place.
The Author may make available the Preprint of the Contribution for personal and private reading
purposes only on any of:

(a) the Author's own personal, self-maintained website over which the Author has sole operational
control; and/or

(b) a legally compliant, non-commercial preprint server, such as but not limited to arXiv, bioRxiv and
RePEc; provided always that once the “Version of Record” (as defined below) of the Contribution has
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within socioscientific contexts in Taiwan: Examining
curriculum reform, research status, reflections and
implications

Name of Author/s Shu-Sheng Lin, et al.

Reviewer |
Please comment and make recommendations on the aspects of the draft chapter

The content makes a contribution from Taiwan to the field of socioscientific studies of the
world. It is written in a fluent language, but it needs much more literature support especially
for the sections of introduction and discussion.

The sentences such as “are definitely not”, “Nearly all of them” are very assertive and
need to be supported with literature or be softened. '

The author should explain the method section in more detail.

About the data collection and analysis, more detailed information should be given about
how selected papers were analyzed, and what it was aimed to reveal in the analysis.

It would be appropriate to reveal the theory and necessity of the study in light of a more
literature-supported manner.

Providing more descriptive information about data collection tools and analysis, and
writing the discussion section in line with the findings and supported by the literature
will make the work more qualified.

The discussion is not supported by the literature sufficiently, mostly not parallel to the
findings. Discussion part can be rewritten in these lines.

It may not be appropriate to start a paragraph with “In other words”.

It would be appropriate to include a conclusion section.

In-text references should be changed in accordance with APA 7.
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to the studies related to socioscientific issues.
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Jessica Ching-Sze Wang

Professor

Department of Education

National Chiayi University, Taiwan
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K 1in5053 <lin5053@mail.ncyu.edu.tw>
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E Bi<csmo@mail.ncyu.edu.tw>, =75 # Z Bl <fmh@mail.ncyu.edu.tw>, 5 KB E Bli<jhs@mail.ncyu.edu.tw> 3 40 & E Bl
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HER: Fri, 21 Feb 2025 15:40:28

#8: Re: 113-2-12 7 E%& - 55/10227(10) 10851 [E1 &
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(HEIE

EE )
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Ruyu HUNG, Ph.D / Distinguished Professor in Philosophy of Education / orcid.org/0000-0002-8583-8456
Department of Education / National Chiayi University, Taiwan / Tel (O): +886-5-2068219

Personal Website: https://sites.google.com/view/ruyu-hung/

Fulbright Senior Research Award

Japan-Taiwan Exchange Association Visiting Scholar

Philosophy of Education Society of Australasia (PESA) Fellow (Honours Board)

ALPE https://sites.google.com/view/asianlink-of-philosophyedu/home

Recent PUBLICATIONS

Cultivation of self in East Asian Philosophy of Education (2019, Routledge)

The Confucian Concept of Learning (2018, Routledge)

A kaleidoscopic View of Chinese Philosophy of Education (2018, Routledge)

Education between speech and writing: Crossing_the boundaries of Dao and deconstruction (2018, Routledge) **2019 PESA Book Award
Nature, Art and Education in East Asia: Philosophical Connections (2023, Routledge)
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https://sites.google.com/view/ruyu-hung/
https://sites.google.com/view/asianlink-of-philosophyedu/home
https://www.routledge.com/Cultivation-of-Self-in-East-Asian-Philosophy-of-Education-1st-Edition/Hung/p/book/9780367359348
https://www.routledge.com/The-Confucian-Concept-of-Learning-Revisited-for-East-Asian-Humanistic/Kwak-Kato-Hung/p/book/9781138489196
https://www.routledge.com/A-Kaleidoscopic-View-of-Chinese-Philosophy-of-Education/Hung/p/book/9781138489288
file:///C:/Users/user/Downloads/9781315727509_googlepreview%20(3).pdf
file:///C:/Users/user/Downloads/9781315727509_googlepreview%20(3).pdf
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i Hsin-Chun Liu <hsinchun@mail.ncyu.edu.tw>
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