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Havighurst, 1972; Kohlberg, 1973; Mezirow, 1993).
o Sy B71E g9l sl ﬂoqa—t— o) e AW F Qi
23 240tk Knowles(1970)%= &l w &< ‘¥ t}al 4] (pedagogy) 9
BE= AlQ g4y o] B8 9w|dtE ‘ot=z} il X (andragogy) S A ¢ts)
gk e A3 obBel SgelA vehte BaHe Aol % B
=

Hoktt & 7] (motivation)'® g 7HQle] 53 HEE F6H

= Ty o v 71
s st AEE AT ¢ vk 9A, 2012; Schunk et al
2010; Woolfolk, 2017). 8t5 &71= St5A7F g% 55 A2E 22

Brophy, 2004). 53] Knowles(1970)= <1 &<5Atol Al 74 73t
715 WAA 7= Bkt ole 19 o|&o] QlEFeo #H 7|zt
7] wiolth EFo #AHE QItte] T SE HAFAHo=E Zta 9
om skl HRE NN A TS & Aopdded Aok Eo
olf gt WAL TFAe AWA, FrAe Axstal A=A FoAAE
He #de] 7hbe] Fth(AA R & WA, 2006, A7 3], 1998)

Houle(1961)22 4419 A=Al g5 3ol s7]5 AFo= &4 6
of sttt v AJAEY FHo 718 53 A3 (goal-oriented),
g5 ] g (activity -oriented), <574 &(learning-oriented)2] Al 7FA| = &
%3}951‘3}. Eix]&ﬂ "SL”XPE 25
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5

A& e )|
grEAetal o g At

W2 (context) > 5ol dojuE S84 AT oE Eg A3 A
AA 2 WS Eeksttl Resnick(1987)2 AFs| A 31749 E91 stu s
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Hoju} 9lom ol uel =97t tdslA o]Fod 4 Ut} gl
A o]l Fojxx ¢kE HetwSe WY 38t ulS(informal science
[e)

education), gl B (out-of-school) ¥t s A A™g Sy

Lo

(free—choice learning), WA }3}3l<5(lifelong science learning) & U
st 8oz Ega Atk 19991 NARST(National Association for
Research in Science Teaching)oll A ©] ok AFE 93k A A3

S 27 93 AAY L3 (Ad Hoc Committee) 7} D@ A9k o= o] F
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A AR g

(1) B3RS 2 JATgFY #H

‘5§ A 05 (lifelong education)’ 2 19664 FulA~x Al w24 9] 3
o 5 & % (Paul Lengrand)oll ¢J3] A& AAE o]F +HLS F&E
st AAES AA g w5 T4 dHuder e &
33, 2006). ‘HAS(lifelong education)®  ‘8F<5A}3] (learning
society)'#h= F 7FA A A2 719 == 19724 UNESCO = A nl 53t
7919 3] (International Commission on the Development of Education)
o »uAMQl TEASE7] 93l 5 (Learning to Be)y A 573k
FA L3 gAY =7} EE(Edgar Faure)d ©]&<& u} o] &n}
‘T2 HaA'E gzl o] BRuAel AL A F 7HAAY. A WA
= 1960 i 7bA1 o <o) St w5 A AT AL A & ufol

cRAo: e o] Bastths EANeIUL, F WAL o
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13 (Edwards et al., 1996;

o
=
WEA wele 5Ee dE AE

Hutchins, 1969; Oliver, 2019). ©] &

A s&st= M= A4 Aol 7+ SuolA v Avtow i

3l st o]% o]  AEdf A (continuing education), THA]  HEFIJF=
(recurrent education), Ad 1S 918k 25 (adult education)o] w3k &
Holwth (Al & g 3], 2006).

Beta ol Qe ol g o] Wukdo] Bt A mo] el

@rsﬁ
fr

a9k v 7k -9 € 3] (National Research Council; NRC)& ¥}
A A2 o= I AFAT G5E= Ao ofygt FAo AA Al
A= Holgkar HATHNRC, 1996). @A) QF= Hstr|& Halo] Ahg]
Adtell FAS WstE vtes AdE "olstal Qlth o]l g Al W3
of th&st7l fsiA = el wiE HIAATORE FEEA FE
AolBg wWsts #87es oldfst tsste s A ZA
Add dart Adv oleld At a+tek ool web = st
Fol = FASE THS a3 JgF F stuR B AASSH. =Y
oAM= 2015 7B wsIA A ‘EA Fhojol PSS TS AlAE
of FASE Mol A& TAATE o= ARlolA FEAY dd
o= Fg| Aol Al YA ABEatr] 9 HTI=o] AR A Al
g Al THA AL i AR Aol Fojetw A RE #ehris S o
Aot f8 222 AEH R TEd Wke v9's et (S
2015, pp. 4). g v A HEuSRF(KSES)S FW sk v HA
slof Al thdo] HstE #AdrEs AHH R TFste HASE 5 Y

3) Faure et al.,, (2021). £A13}7] 93t s5:nS AAY 53 A, 53], 4 2=
HuAE o] @i ¢]& A7) (pp. 5-20). fFul=Z k=943
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of 714 e e vAE arz B Ugd Bude 2n A
12 5 ok detEss Belen Ase 4548 SelA e
Lo #Eow wep)En Bakel £43) #AE webnt Az
et e PAon god £ Ak ¥ deAE HAATE FHo
2 epgstel g g Betugol A =g Auundg dl

e Eslel= 8ol 19599 C.P. SnowZF 3 2= HddeA ‘F+ =3}
T A (Two culture problem)E FTAZ A2 ‘g F3}(science
culture)’ ¢} AE A<l ‘91 &3t (humanistic culture)’ 7+ Wiy EAE
A olF gl AAHY] AFstdTa & o vk #AShEske] w4l

HEo] H#A oot FAA Fojo] #gk A
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==
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S EA A o)ge] #EhA Ay A E HE TS XEstE AE
FAE Yrletr R V=4 ou|e] HetEste w9 o #ehEsie
1B F U vsoew H@rkd oue] RekEste ‘#HeA E3)
(science culture)’= o]+ #&+e] APy Fgd e 53 714 U+
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T dohar BTGEhE s o A, 2022). o] =& Wl
2022 7NA #et wsHAgo A= H3E 7Ex], 38 R, ool Ao
2 FAEE M - HE 998 2lAdsta ol Ao e sz 7
w3t FRE A ST (LS 2022).

1=}
T
gy Hetmgol A HetEs Fael BHelA ANE AddTe

Fobu ) olel e AAoltt

ool melolA] IeEEE BT gelsts iy Fohsh Hat
BAS vhebns Bl nhe ggE onE Adn 9ee &+ A
o shehEael d@ oled wolE Hdsl % u, weHEE Heje]
sk ANE Qstm B Aot A8 Ane] s g
4 874 =A% Bt} dFe AAsE AN FES s Qo
2B 5 At =9 AARRES FhEE A e By P,
7420 Bk olshst e o wahH Wy, 2}

e g QoM 54 APA/E AL Atuge FoE HE T
o] shpolrh(a -, 2022; AAAS, 1993; NRC, 1996). =4 A H =

F7FQ1 PISA 2015014 = sk & Aojx g3l sste] &A%, 3
of wgk &r, st EAE A dE NE T& FSATHOECD,
2016). w7t =8k 51 98 fofo] s I Tol ek =Al Bl Al
TIMSS(Trends in International Mathematics and Science Study)T 3}
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Sholl tigh A1zt ksl dig &v], #Ists 7], B #E X
2 3%S FARSaL th(Mullis & Martin, 2013). 33 ## AHox =
AES gAY AVFEA SaS olE, 484 EYstAl s, of 7
wolu FHwol FHEERE fA 27]ekA S =ekFe #etEEe
g0l =H g AAldE 9, 2017). oA H Al #steE AP E o
a7 A= HEstss olEa s Foste Aol EAd 4
gk olsi7 e E YA & ¢

ATAE Atoldl®= e i Ao 5ol FoldVbel i =
ZaA Aol dajE Btk dukd o g 38k wl A oA 54
Gt 2o g2E F7], v, A9, HE, Aold Fol dow, FH
o= < #H AXA(emotion)®E FETE il AdvH(Schutz & Pekrun,

2007). 1zolA Hetol] g T8AQ HEo A e Sxe 3
Hetugol A Aeor ¥ Fag HE Fo SUEA(AAAS, 1993;
Millar & Osborne, 1998; NRC, 1996), ¥}s} u=st5oA T oo A=
= o] gth(Anderson, 2000; Bloom, 1956; Gardner, 1975; Klopfer, 1971).
ool A5l W= 33 A-d Hes 57 oy ARA <l #sks)
T IS Fo=A FgFA A o8, ¥ sEHdE sAAA o
&S A= FA 8lom 2AEet Fa3A e Ho ghth(Germann,
1988; Koballa, 1988; Koballa & Crawley, 1985). ¥ Ao Asid -+
E SHoR #ste AHoH oo F A #d HEE N2
8t #te Blx== yste] gk g g

Fstol] ik FojA Fo, Aol ik Fu|, Hto] gt A =
g foj=2 A xS, 2012). At ox 73 #Aw
A #HgH EEe g gk HE=2 ¥t (Amston, 1975
Gardner, 1976; Schibeci, 1985). #}38F% ] =(scientific attitude) @ ¥}3}
o B2 A A AMEEH = A, HRA, fEd, AdA, 'Y,
Alef A=, A2, ofelrjolel AKr Hriel S W tid H=E
1] 3ktH(Haney, 1964). #}8tol o 3+ e = (attitude toward science):= I}
T4, #AstAE, B3 olgr T HEI HHF el d HEE o

o o Mg
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Shth(Gardner, 1975; Schibeci, 1983).

Gardner(1975)= %34 HlZ=+= 33t &5 Fol| #stA7F yepAY
Uetdeol & SAH o= #oto| gt F/HE—‘E 5A7E e gE ) 38t
g5 s, #8 #d AY Sol s Briste ded AQo®E AHost
T} Schibeci(1985)= #3H4 BlE& Q1A FAH9 BEZ 35 EHEL
Hree AA T4 Bez2 &, fdad 91998« =71
ek A AFoA EA HIMAA WL A4 HEte] g F/HE—‘E

gto] WHEw <12 Ev JHAE E£3stal wehE glEE gy, v,
Hek BHE, AR, AW, @58 5 gete AR AHYsk
TU-9e] AFELS Herise] digk @y st dig vHE, 3
SH Afolel = frejwl gk AdaATE 9l%% Hal o ok olnd &
17 3], 2004; Osborne et al., 2003). B3t Sr|ef 7|4 % 2 #}38}o|
e s 7S g5cteA] Addses e 93e st (Bell et
al., 2009; Falk & Dierking, 2000; Stocklmayer et al., 2010), thA] }38}

S FEo FosA w=E Fr]2A 2834 ©th(Ellenbogen et al.,
2004; Falk, 2009; Nickels, 2008). #}gtel]l st FH A2 HEE zZtA=
A5 #Hete] s Al ola 7wk FAdste dHol AEEE A8E
ATHZEH =, 2012). vk #elof gk 54 S} £ &
AA 28 o AEFAHoR S5d ¢ UEF fFHHIAN & LS
2005), #3t A3 #H3 v Wste FFES wHAHHAAE 9, 2004
Anderman & Young, 1994).

ueA AlEe] #ete AHAHoR TFFE F Q7] 9 ddFS
Het AR Sl Aol ik AR HEE =
ojof grjar A 28y ey BEE g gid Sule] B
2> AT W] AEelA 349 = =
o AHHAE AHRE I gloj(d: o] FF, 1998 olvE &
Freedman, 1997; Simpson & Oliver, 1990), &t ¥} wigto] A Joj}=
78t gwol w8k Hikol wX = FaFel] e A= %
Zolgtar & 5 v Ed =, 2012).
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2. 34

£

LAY ENEE
7} Sgade Gos )%

(1) Jgiade A9

93844 (SF: Science Fiction) &3} o Hubo] A Q17| A= FA
o]th(Bould et al., 2011; Bukatman 1993; James & Mendlesohn 2003;
Johnston 2011). =rHlol %= H 10d7F Hstrd F=o] ofxlo] F=
HA =D FAA BFY gEY 20143 = SF BWde dd, 20161
S S tE v RS B Ad B o=t 4
oz Qa1 Qrf & HolAe FHE &
Aol gk olaf el A Fet =
af #etad F= | R

24
=
gmi 9l #}ak A
o

o] 5o

‘Science Fiction' w|=9] 27} H
3}
5)

e Aot Aol B oelge] wET oY% o{aﬂ%oﬂg B
Wl (Darko Suvin)< "Metamorphoses of Science Fiction(1977);
25 gEdoz AYstr] A AEE ST =

SERES ﬂﬂié Aestela A7bel wggel  TSF@  FalQl
E %

Rt
pille’ iy

4) wREI wEw 2020d 19 193 9% O’H}Zl 3} 4 9 %HH%% 558 =
7hglon, Hetiade] Ad div] =
Bt el AH dEldz &4 Fof wEo 1 ﬁwM*Ol z}zl }” H o] 2011

W 3% 4 2019 oF 6% F H] 7}7bo] Holwktlm ura th(A| AN, 2020.11.25.).
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Abstract

The Enjoyment of Science
Cultural Activities Experienced by
Adults

- Focusing on the Characteristics and
Science Related Attitudes during the Book

Discussions of Science Fiction -

Eunji Kang

Physics Education Major
Department of Science Education
The Graduate School

Seoul National University

Most adults whom the researcher has met regarded science being
difficult and irrelevant to their daily lives. It still remains a question
mark how science remains meaningful in people’ daily lives after their
formal education. Despite the introduction of "Lifelong learning in
science” and "Enjoyment of science culture” as one of the main goals
of science education, there are handful scope of discussions on
science education for adults. Therefore, this study recognized the need

to explore various aspects of science education beyond the boundary
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of education within school-age, schools and students.

Promoting a positive attitudes toward science 1s one of the
important goals of science education in itself. For the development of
science to leverage socially positive effects, social acceptance 1is
crucial part which depends on citizens’ attitudes toward science. In
addition, since interest and enjoyment are important factors that lead
to motivation in learning, positive achievements in the affective
domain of science education are required not only in schools but also
outside schools and lifelong learning. As such, the importance of
attitudes toward science is increasing, practical discussions on how to
enhance adults’ attitudes toward science are insufficient.

Therefore, the researcher decided to explore the possibility of
cultivating positive attitudes toward science starting from the
perspective of science culture. Enjoying science as a culture means
enjoying science-related activities based on an understanding of
science with science—friendly attitudes. Science Fiction(SF) is a
literary genre that combines scientific thinking and imagination to
present alternative worlds. Book discussions expand the breadth and
depth of thinking through the process of sharing thoughts and
provide a meeting place where pleasant learning takes place based on
the practicality and openness. Paying attention to these functions of
SF and book discussions, the researcher selected the case of the book
discussions utilizing SF by adults who have been proactive in reading
books and enjoying discussions. The research questions are as
follows. "First, what are the characteristics of adults’ book
discussions of SF?” "Second, How participants’ attitudes toward
science are presented during the discussions?”

There are four participants in the study (J, M, S, and Z), all of
whom have engaged in a book club and have not majored or are
working in science disciplines. They read three different SFs and

participated in book discussion were carried out per each SF which
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lasted about two hours per each discussion over three months. In
addition, post-interviews were conducted immediately after each book
discussion session to analyze the discourse among participants during
book discussion, and individual in—depth interviews were conducted to
examine the attitudes of each participant when the book discussions
with three different books were over. The researcher participated in
this study as a 'researcher as a participant’, and did not intervene in
the book discussions except for observation and coordinating the
discussion. Throughout the study, observation journals were recorded,
book journals of participants were collected, and semi—structured
individual interviews and discourses during book discussions were
recorded and transcribed. The data were qualitatively analyzed several
times using the constant comparative method.

The results of this study are summarized as follows. First, the
characteristics of adult learners and informal learning setting were
identified. The motivations for participants to start SF book
discussions were activity-oriented and learning-oriented, and
autonomy was important element to carry out book discussions. Adult
participants had difficulty in their participation due to lack of time
due to social roles and workloads, but they forced themselves driven
by the sense of responsibility to participate for group work. In
addition, unique roles and interactions among the participants enabled
the discussions to be more dynamic and balanced.

Second, as scientific thinking is illustrated in SF, the participants
also demonstrated scientific attitudes during their discussions.
Participants understood the interactions between science and society
by predicting the future society with ethical concerns through
'thought experiments’. And through these activities the participants’
attitudes on science-society relationship have been broadened. In
addition, the participants experienced ‘extrapolation’, a logical

reasoning activity, and explored curious aspects of science they had
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with the touch of help from the researcher, whose academic
background is in science. In the last session they were able to define
what makes SF to be itself. Through these discussions, participants’
understandings of the genre of science fiction were deepened.

Third, the participants’ attitudes toward science were ’dichotomous
perceptions’, ’'lowered burden on understanding of science’,
"development of interests’, and 'perception of enjoyment’.
Participants’ dichotomous thinking on "humanities and science” led to
low confidence in science since they identified themselves belong to
‘humanities group’ during the book discussions, which limited their
active engagement in discussion regarding science. On the other hand,
narratives, a textual feature of science fiction, were found to lessen
cognitive overload and the burden of understanding on science by
providing scientific knowledge with context. Some participants also
experienced the development of interests during the discussion.
Participants were observed to experience their interests transiting
from fiction and book discussion, the objects of direct interest, to
science, the object of indirect interest. In addition, the situational
interests triggered by the SF book discussion, a temporary external
stimulus transformed into a persistent personal interest. Finally, a
change in the participants’ perception of science and science cultural
activities for enjoyment, rather than mere understanding, has been
witnessed.

The conclusions and meanings of this study based on the above
results are as follows. First, in a informal learning environment,
science cultural activities by adults were found to have individual and
special characteristics. Therefore, it is very important to consider the
individual characteristics and context of participants, not a universal
approach, when implementing science cultural activities for adults.
Second, this study revealed what is the perception of science that

creates a "science hiatus” for adults after graduation. These results
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showed that in order for participants to enjoy science with interests,
it must be preceded by reducing dichotomous thinking and the
psychological burden of fully understanding on science. Finally, it was
revealed that in order to enhance positive attitudes toward science
through science cultural activities, it can be effective to incorporate
science starting from the existing interests of individuals.

The meanings and implications of this study based on the above
results are as follows. This study is meaningful in that it explored
daily scientific activities for adults while focusing on scientific
culture, which has not been dealt with much in science education
research. It explored scientific activities in adults’ daily lives as
focusing on an aspect of science culture, which has not been dealt
much in research for science education. In addition, this study
depicted a case study of how science fiction positively influences
science—related attitudes.

The suggestions and implications from the conclusion of this study
are the followings. This study suggests the need to create an
environment to develop and support various informal science
programs In a bottom—up approach with emphasis on interests of
citizens, rather than a top—down approach driven by government and
institutions. Along with a broadening understanding on science
education and science cultural activities that encompass the demands
from various classes, research on science cultural activities,
particularly for the enjoyment of adults, need to be studied Iin

multifaceted ways.

keywords : adult learning, science fiction(sf), book discussion,
science-related attitude, lifelong learning, informal science
learning, science culture, qualitative case study
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