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In this study, we investigated the characteristics of inquiry problems set by high school students who
observed an ‘unexpected phenomenon’ and identified the effects of providing scientific information on
setting inquiry problems. The subjects of this study were 126 eleventh grade students in Seoul that were
randomly assigned to group A (N=66) and group B (N=60). In the study, watching a video of about
45 seconds of the unexpected phenomenon repeatedly for 20 minutes, all the students freely wrote inquiry

Keywords: problems that they wanted to carry out in their handouts. At this time, it is characterized that only the
providing scientific information, handout of group B additionally included scientific information on the unexpected phenomenon. As a
unexpected phenomenon, inquiry result of the study, students, regardless of group, set more ‘curiosity-oriented inquiry problems (i.e.,
problem setting, high school focusing on inquiries they want to do rather than revealing what might be the cause of the phenomenon)’
students rather than going into a ‘cause-oriented inquiry problem solving (i.e., revealing the cause of the

phenomenon).” Among the curiosity-oriented inquiry problems, most of them were ‘new-result inquiry
problems (i.e., investigating what new results will occur by simply manipulating experimental situations).’
It was also found that students who were provided with the scientific information tended to set significantly
more inquiry problems using the provided information than those who were not (x 2(1)=8.996, p<.01),
nevertheless the students with the scientific information did not set significantly more cause-oriented
inquiry problems (x 2(1)=1.376, p>.05). The findings have been discussed from the four perspectives
(i.e., lack of provided information, lack of opportunities to internalize the provided information, personal
curiosity-seeking, and intuitive thinking), and implications for inquiry problem setting were suggested.

| M2 SIHCk o] @o] 9 Uehinle] HEsho e ARe BAS
A= o] 9101 (Dunbar, 2000; Hong & Chang, 2010; Yang
Sl B U B BEAS] A9 olp g e al, 2007, U PSS b T WS el ot

o] o]wA| AL A|E ARl AZ 0] _4240]1:} (Park et al, EHoptE ko] A HAlo) Kbk Zlolekal 8] gt
2001). EFREA] Ao Ax|o] BA| ARt o Z938t Aog 7z t} (Ko, 2002; McNeilll & Krajcik, 2008). “1Hd] 1}ekx} gl19} ulzk
B2 skt o) SRR A QEs Folio] FaH o 7H R eleA] B3t mehA @S SIS ARl
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2 FEPET Aw 2R A4S et Fast 2] 5 shuEA] ket Al e dak gl FARR = E}
WEIAO) A BPFs] 23w o] Yt (Cheon & Lee, 2018; Cho & Al idelA] 55t Ao A Aol gt A EF 7k,
Han, 2015; Jeong & Kim, 2013; Jung et al., 2011; Kang & Kim, o|e} #AStA Park (2005)9] A+ Ayt Hard vkt Park2 %
2012; Lim et al., 2010; Shin & Kim, 2010). At A, H5e] Yol w3t HolHE Alsdt &, tietiEe] 24
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Ao oo BHAE GAIsHA] it FAP o] B AAe] fHo A A A87] whizell ol dF9 AldstA] ZRE doletal
24 2838t 4= 9Jrh= Zo|t} (Dunbar, 2000; Hanson, 1961; Kim £ 4 ASich 2Eu A A, o] dAkS A3 Y —‘é—% o1l
et al., 2013; Klein, 2013; Kuhn, 1962; Park et al., 2009; Simonton, o] Yglell AP |Rrks g A AEAASES T 22t
2004). FFAEL ST TR B USRS uf o)zl 7a] B He E AT @S BARKE 2t iEe] euE detie
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Figure 1. Captured images of the unexpected phenomenon
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Table 1. Contents of the handouts
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(Cohen, 1988).

S, Table 4= 3b4 AuE Ael AT shSe] B W
S A= A2 AR o] glrhs AR ESF RojZt (Table 4).
chAl uR, TpobY ug Aok shA shySol el A
HHEAE A5 He 2 ofdehe Zlolth Cramer’s V g
mefslgke wlw, ThobE gno) AT B W Aole] e
& zke Ho|z}al & 4= 9Jt} (Cohen, 1988).
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uust] Slsi ol
d*hﬂL ZL’U 1746' s AAA] 1% 2‘#%* 223t} (Kwon
et al., 2000; Park, 2000; 2001). 121} SIS O/l E-2A4] 4A
of Zagt ujgx|ao] FEst, of ol sPYEo] B A 4%

of ojEe& & & Stk o] UWHAQl ¢t Atolr} (Jeong &
Kim, 2013; Jung et al, 2011; Kang & Kim, 2012; Lim et al., 2010;
Ryu & Park, 2006). o] oA & uf, A+ 7ofA Zﬂlﬂ A
A SEEY A B EAIE Beste] o] U2 'R,
E;l ofVdstAl St Aol diste] QS Yslatat sk= E*?—rxﬂa
gohe ol ol E = RUTE T2y Aot Aol wE, sHY
=& AlE HEE o8 HeAlE AAshe A Holtl

Pou, YT A= 2 A FFEAZ Fellsh o wol

rlm>' Jl

i

Table 4. Cross tabulation between groups and constructs
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Zxtol| dfste, 7Pg WA ARk = ol BiAS SHYEClA
Xﬂ”ﬂ AE7E ARl Ao FHEAIE A ol o4 s] RE3ct
= Zoltk Figure 18] Al WA A (&, dJAA|9] o3t E£7]9)
7= "l AR TARA afeka] FE7E Al E AL
9] WA A (S, AsEe] ozt EE7] 9] Eolmoll thaliA
+ AT AR o ® WA ofuRt R (o 359 7] =
HE) e AFEA] o] witolth Ads] WalA, At 1prgol|A]
Aret 2L eldsbA] gt @k 1 ZA7E ket 1419 i A
of gt 2| Aol ¢lek 1) wieF FojXl HRIF REFrh= 4]
ApAolElal gk, S22 Q1 =gto] A 4= 9k A HE
A 7ol QoA THA AL ofldsiA] Sgk @l digte] HEE
ol Aw7HA] Algefgeolof SRtz Aok HE o]gof #3t A
T Al w2, 293 SIS AvH AR S wom,

O

o
o
fjo

oleig Ak TEA AAeINS WAL Gle] FHL At
oAl b, LA A QloiH TS A olw slEel 4
B7AE QB A9 SES GEAE Felh o Ay

Hrhs At} oediz AAeh 4= ke Ao T12]il o]
= AP B FRlel B e Alolnk ook o] wAt A
& oft)7HA sfopstAlol tih ARl AR Aol &3] Yt
L= ddutele} (Cho & Baek, 2015). £3], ©-A] A3o] gt
AL Aol Y= I 4= ks Aol (Einstein & Infeld,
1971), o] IRl ARREA- Aol 9] A At Helste] B

»

F0% B4 + st
. A Juel Yust 7|3 2a

At Aol gt F ¥R 7hedt siAl2 AlwE ek ARt
25| sHEElA F-25] WHSRE]A] 2tk Zlo|th Miyake &
Norman (1979)2] 4-to] wt2w, sjdsjjof & A7} oj5L A
ZHAEL TAHNE AREEGE AES o Ilthal gt} E3h
Scardamalia & Bereiter (1992)= A H 9] X&Alo] Y42 Q"‘é‘%

AZJEE (N=66) (%) BRI (N=60) (%) x’ Cramet's ¥
7512 AE o]l 22 (333 36 (60.0
L (333) (60.0) 8,996+ 0267
WA A njolg 44 (66.7) 24 (40.0)
29l |gF EEA 24 (364 28 (46.7
1% e (36.4) 6.7) 1376 0.105
714 Ak SR 42 (63.6) 32 (33.3)
*#* p<01
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o] 7|5 A& (basic information question)2 3}1l, =2-= He 2
(wonderment question)S 3l= AgFo] itk FAFLE 9] ALE0]
A o

ol

AAFE A AR ZP7|7F ofi= oA ARE o = QAL
AEE o o= gtk Zloltk B Atof|A AlgE AEIL ol 87|
stelont Al A3F HEEAIE oF7|she dHlole bt fisicka
SIthd, 21 1 AEI} ANRIA S8 WHEkE]o ARt =
go| HEgth= 7S Wit &, S| JRE 7AHS
24t jrolE97] el 1 FR7E WHshE A4 o2 A Al X5k
A A7 A= F8] SEEA] E3iths Aolth Ausubel
et al(1978)2] S5 o2 W=, AlgH FEI} olte] AL o=
Foluet AgA ke sPIES] QAR (5, 71E w3 A4 ol
SIA] S5t Sl gt Qlahol| Fike] HAE|R] e=rhd, 1 Yo
HF52 W 719 T v §inh dlE Eol, BT ofd sHY
(B47)2 “Bo] F4& Yl JAolB R, U= (HHdskRE tixs
A ol gallA sEaL Aok FAE ()T 2t i Eo] B
ojcpelal B EAIE Ay, B EAI w=eAo] AojH
oo} T2 Al AlgE HE7F Y] AR Aol AEs]| B
B2 ok AHRE 24 Aol 82 4 S Hojzrh Hd
A e el @ A 11Es] dZAIE AYo] F4
SEAIE 9] AR sHEe] AleE FEE d7Ishe] wolEstt
A o] AR Yol A HTEAS

E9e Aolk

=

ok g 574 F7 A

I vEer, shEe] thE Aol Hlsf ol sl St @]
Hele doll o] 3714 =71A] Stk A A7l

& 7 Slrk 2A Aol wRt At Ao wEd, sHEES Al
Aol At wet S sk 73kl Stk Jeong & Kim,
2013; Jung et al., 2011; Krajcik et al, 1998; Ryu & Park, 2009;
Shin & Kim, 2010; Yang ef al.,, 2008). = A7 HolAEw di}s}A]
SR @A 1 Ao 2 2714E =71 ERlCH, A7) AdE
Hole e 9] SuEAlE W8kE Zlolrk shARE Etkal A
o] sHiEo] Al Aol tiste] 7S A =7A] e A
o} ©Ald = gl=tl, st A7 T& F S o]
o] @/e] s EdATlge =tk tiER] ueelt: £
A B8 AL SISOl AESHAE (novel) B3kl
(puzzling) . A0 2483 5= Qlrks Aol A ol by
o] o] el Hste] Hagte] BIAE LAS Holekn F5T 4
Q1o (Berlyne, 1960; 1966; Lim, 2015; Park et al,, 1999), A1} o
& A FolrEolAls oldshAl S5t @l Hisf ok FAof o
& B71400] © 212 Flojek sidlol § Tsik o) Sof, &
A7 BAILEO] ofwl SpY (B2 A7) ofufst ol Qo
A sl e welA 57 WA 24 Wt "HAE
A7gstl=tl, e8] SRS oldekA] Hgt AR A7) A
20 IRE ol o Tt A Kotk oA e sy
MRAA 7)Aol B+ Waks 24ske =8 aclofeal Fithy,
Aol Al o] Aol QlotA] T thE w=ito] MAE & gl
IR vz o dskA] et @Al tigh TS oEA =Y &

.

>

QLR Aolth. 2, oAekA] 3k WAk W e of
o)) thgol B4 A 9184 of| Avishe AT 3717}

ofete 4 gl
o Hua AT 4%

npAEre 2, S0l APA O R He 2= A7 US|
Y & Qlek of7A sk AL A dntol) shiEol
lZolut Shits L glo] whaA A¢tehs e o A=A
A RilE= Aot} (Jeong & Kim, 2013; Jung ef al., 2011;
Krajcik et al., 1998; Ryu & Park, 2009; Shin & Kim, 2010; Yang
et al., 2008). Z12]al oA sHYF0] Z|%IA Ao wet Hust
g glo] HFEAE waA AT B, 29A AEE Al
o] A SHvke vkl wekA Wgahs e fEdo] Ho
A 7Fs7do] ek Krajcik er al., 1998). & Ao ME= B2 SHYSE0]
TRl A B W o R sk, Tked] ShHe Hoj
& o] 7 EAES ARESEH ofBA AP, ‘HEE AYS
on/off SEH ofRA 2] 5 Poz Eejvs SHN =2 T
ke BES Bk 7RIS SAI9F 23R o2 A1 RS
T2 FAPE drig DA Weor o] HeAPf wet 2%
%3l (Cho & Han, 2015), E/3o] thgt ol-F-5 A%kl ol5 53t
+ e AAske Eolle TRt 53 o] BRasitt (Kwon
et al., 2000, Park, 2000; 2001; 2003). 1y FA|SIChA]] ZE4]9]

HoFA A4S IO R SR HIA AT B JAH =S Y

i

ol

rl

28 3] o] SRS AeiiwA] Mo Ag AMgshs A
o] 942 4 9Iek (Kahneman, 2011). Tak4} AR o] $<pahcta
Azl Tt SPFERAL QI oje 2 A gheg T1e]
SHA (Yang e al, 2008), H3H8 AHE AFck ek Ayl
1 sPIEo] o] ARE o|g3le] dAshA] Hatk Aol Aok i
4 AFHoR welsh] B 2e o3| of2le A 4 Qe

=

T,
o
2
>
[

P
il

A}, Ryu & Park (2006)0] 418740l 9lojA £
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QIekaL & 4= 9k
4. AP

Akt oA FF WA= dlidsiA] gt d4de] dele
ol A SIS TtEA] F48] 717 Sl goltt (Lim,
2015; McNeill & Krajcik, 2008; Park, 2019). o]g]a} E5Lo] HlgkAlo
7P AAdolehz olgo® wsagolut nlEiAr HstuS oA
IS 7|t5l= Hlo]7|= Blc}h (MOE, 2015; Song et al., 2019).
Ty sREe] APl Kt E4S vl o SER sla
olo thal YU TLeHES FEsl| Qi B A BlioF sh=A
Aokl w7l 7o) 917] wlio] (Dunbar, 2000), H o=
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skl 2|4 eEelA F=53t Alolch o & siastr] Sl wWed
4= = 7P e Rk sHEEoAl HET XA WHEA 7 1=
Aolet. o8] AAEE wet ' A= “ﬂf’ﬂ*ﬂ =] A4
SFA7|AL S EOAl A A o R]AE Hdshe 7ol 71
SHchaL 0§71t} (Cho & Baek, 2015; Park, 2019; Ryu & Park, 2006).
Tt BEARlO A RS dilela] Bt SARS SHIEL B
HAPf| A gt FFA 4= 7] wiiZel, WAL SHEEA HE
£ duht @ol AlFalof sk=A] L2jal 123t AEE YHsIA]7]7]
3l At W& AlZRL 2pdo] HadhA] 55 AAKEOR ok= A
o] o} 4 4= tt (Jeong & Son, 2018; Kim & Choi, 2019;
Park et al, 2016) 5, @R oy AHES Hupt, o] B A Algsh
oF Sh=AlE ek A2 HA| P E3L YR AlRFES s
A mFstA Xéi— AU2A Algshs 22 A3 Ao el #

A (e: Yol AT 559 E A = qdrkal Eot (Cho &
Baek, 2015; Park, 2019). o|& £9], Park (2019)= A8 A=
dolM= AN ETH= Aijte] F astotal Wah=t], sHgE0] #o]
haAe LWIXI Kol AgolAl wapt @A) el &bk
Z1of| o3t SAo|ar A A1 RS sHgo] ofsdt wi7hA] AlEst
1 Zyzshs B9l ARk dol AA9 S Atk S, e
RSk TS AR T igo] = aAle] Qs 2%
H 7Fs/do] 7] whioll, AMEtellAl A A o ol A
A bk

AL ARt 55 e FABHRAAE ol dskA] Rt @At gt
A A3 FE AT = Qs REe R sHYSOlA “off 187,
“I1 ol FAY, < AS 4] fl8f ofd A|4o] Had
7N SO WA AREE ZiEsle Zlo] tidte] H 4= itk e
7N1A 7]l et ZAIE A o m sl FEe] 7] Wi

of AT A ToA HHIA O R Alarsh= o] Fast
tha Aokska T} (Jung ef al, 2011; Ryu & Park, 2006). 3],
Lim (2015)+= osHA] 25k @Adell thsto] off 184 ax o=
28l HeE Jxshs 4$, sHEe] $83] S0 2k 34
O] A1 Hs]|arA; A | 0 & ghto] Jojaigital ST
olefgt 7hgel, o FstA] fgt @idol| tiste] WAt FRE Algst
Hil A2 07 wEehs ARt es|d “of 1871 AEghe s
H BES 571871 Ao] H RE Aor Heltk &8, oY
= Q1 A HHE sk Foll ASH R vHdsks HEE

Aotz A = OP"%:L BAlF o matsH| vhEal AakE o
2 ErpA] A9 AFTE 9EsR|E Bar) (Kahneman, 2011). wha)
A SEOA < 1E7? Hitshe A SIS AlefE, AAE
FEHE arefshHA HEEojof & Holrt.

HH, SRz oAAFSHA] gt @Atoll tisto] thefet R3¢ B+t
Z 22 A9l A5 HuRE ARk A B3 MY A
A= Aol A HLA| = HEaTh 2 AR S o]t SEof] dF
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AR 5+ 9lA B Aoly] uhizolct (Lim, 2015). W, AP} 4414

A0 U1 A% YA
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