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The Effects of Interest in Thermal Concepts and
the Perceived Task Difficulty on Science State Curiosity
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ABSTRACT

The purpose of this study was to find out how interest in thermal concepts and the perceived difficulty affect
the stimulation of science state curiosity. To achieve this purpose, 410 elementary school students in 5th to 6th
grade were asked to measure interest in the content of the thermal concept tasks, the perceived difficulty and
science state curiosity while solving the thermal concept tasks. 2 (low interest vs. high interest)x2 (easy vs.
difficult) ANCOVA was conducted with the covariate of the student’s level of science curiosity, which is
expected to affect the stimulation of science state curiosity. As a result of the analysis, students with high interest
in the contents of the task were showed high science state curiosity. Meanwhile, there was no difference in the
level of science state curiosity according to the perceived difficulty. In addition, science state curiosity level of
the students with low interest in the content of the task were high when they perceived the task as easy, but
science state curiosity level of the students with high interest in the content of the task were high when they
perceived the task as difficult. This study was meaningful in that it empirically verified that interest in the content
of the tasks has an effect on the stimulation of science state curiosity, and that the effect of interest on the
stimulation of science state curiosity varies according to the level of the perceived difficulty.
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Fig. 1. Process of examinations and treatment.
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Air temperature in the room: 20°C
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Metal Metal Glass Glass

Air temperature in the room: 20°C
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Add one spoon of cocoa  Add two spoonsof cocoa Wit for 5 minutes, then Wit for 5 minutes, then
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to dissolve, to dissolve, and stir for 1 minute and stir for 1 minute
then wait for 5 minutes  then wait for 5 minutes to dissolve to dissolve

% The cocoa has been kept in the room

Task 1 : Asking the order in which ice melts

Fig. 2. Task 1 and Task 2 in this study.

Task 2 : Asking the order in which the milk cool down

Table 2. Means, standard deviations, and correlations between interest, science curiosity, prior knowledge, perceived difficulty, and

science state curiosity

Task Variable M(SD) Interest Science curiosity Prior knowledge  Perceived difficulty
Interest 6.46(3.13) 1
Science curiosity 32.65(9.88) 624" 1

Task 1 Prior knowledge 2.06(1.57) 095 138™ 1
Perceived difficulty 1.75(1.01) — 3527 —.305" —.120° 1
Science state curiosity 10.93(4.99) 679" 616" .104 — 267"
Interest 6.38(3.16) 1
Science curiosity 32.61(9.94) 625" 1

Task 2 Prior knowledge 3.24(1.94) .198™ 259" 1
Perceived difficulty 2.05(0.98) — 268" —.304" —.154" 1
Science state curiosity 11.10(5.17) 656" 6217 268™ - 26"

p<0L.
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Table 3. Means and standard deviations of science curiosity by group

Group N M SD t P
Low 101 25.45 8.87 .
Interest —12.183 .000™
High 137 38.72 7.87
Task 1
Easy 139 35.45 9.46
Perceived difficulty 4.720 .000™"
Difficult 72 28.82 10.06
Low 108 25.85 9.12 .
Interest —12.921 .000”
High 136 39.45 7.32
Task 2
Easy 91 36.79 9.47 "
Perceived difficulty 5.751 .000
Difficult 118 29.08 9.73
™ p<.001.

Table 4. 2x2 ANCOVA layout in this study

Perceived difficulty

Mean
Easy Difficult
Low ® ® ®
Interest
High ©) @
Mean @ ® Overall mean

= Y@ Pl F0)7t e E 74

)

-
Lol M= @S BHIw)E BAE F &
@

1

\:1

Rt o}, 7} 7he] e 5714
oA Ao|7t Y=AlE B8t T 59
o] F5AE FIHA] b = vk ARl 9
t} ag]a Ztzbe] =welS 34 (one-way) U
2 EAYE it A4 AFge] sk A
o] 9ltk(Jung & Eom, 2011). 4 & 2H& G317} f9
stk A2 FEUA g Sy Zaprt
g2 =yule] 7+ ZZ(condition)ol| A GH2A Y
BRte AS on|dhthKeppel, 1991). & & TLo) 4
F3AE B 1T A Bl
€ g tigk Frle] g3} gajo] <146t

FAdol ol webs T2A vYehtA doh
2x2 ANCOVAZ 2A)8}7] 9la] A8 A (linearity),
TEA, AT T TS TS ACH
&HCKSeong, 2019; Yoo, 2013). AL Fr <l
Hesrda &R At A @
:rL
c\:_]

OHE

X

oo o

A4 FEE Helo Ak Aoz, ¥ 4
A GRS T UE BEeAS 9 %

a
=4
At SEAS

HE_O,L_Q_

Aol Zolo} gtk A O R Levened| SHAF A%
oz glesint. AT TS =9
ez o] T s

3\

Hv =2

7] 571 7} HE Hl el oF ?ﬂv}”

3. HAL EF

1) Zetsod
2 ATdN Aed AN A ETE
Litman & Spielberger (2003)] A A 5714 SA =+
(Epistemic Curiosity Scale: ECS)E W<FgH Park
(2008)2] HARAIE 7 sted AHgskint. ECS«
A27140] ohd DA AAT/10E Sgeks
2goz P49 gon, AT Y
T 23.644)9] deAS o= 6‘}01 -r-sLo] Htﬂ-
H9e. w2 Aol 1% ES
o shatel e A
o] = Table 59} #Zo ]
4&6}%} Hetug

o,
o,
ox W
K3
zQ
F>l§ K
KL ooX
Lo e
o =
Lorg g B
ok 2 ook >
o Jm —ﬁ4 o i
‘g o O %
Mg g e o
ot oy ox X ok L

2, fols
¥9,
N
o 2
rh
re
-
2,
2
rr
i)
32
2 e
)
|
N



b

182

ST I H40H HM2E, pp. 175~190 (2021)

Table 5. Examples of revising science curiosity scale

Original version
(Litman & Spielberger, 2003)

Translated version
(Park, 2008)

Revised version in this study
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71t} ( enjoy learning about subjects that I

didn’t know well.)

A Ba2e #3 i el wte A&
Z21th. (I enjoy learning about scientific
contents that I don’t know well.)

I find it fascinating to learn new infor- N2 HEE Lol AL 2t (1 M2E B8 JBE H$-E A& Soldt
mation. enjoy looking up new information.) t}. (I like to learn new scientific information.)
o 313} =2 Az e AL

Az g ololole rtne Ag 2an, o T crelel® gndine s

I enjoy exploring new ideas.

(I enjoy exploring new ideas.)

Z70t}. (I enjoy exploring new scientific
ideas.)

When I learn something new, I would
like to find out more about it.

MZ2 A& vl 23 gial o ga 4
t}. (When I learn something new, I would like
to find out more about it.)

Aze B Weg weE e
] &3 Alth (When I learn new scientific
contents, I would like to find out more about
it.)

I enjoy discussing abstract concepts.

e} 7H”‘°ﬂ sl ofdE e Eojste

See a complicated piece of machinery/ -

ask someone how it works.

FEAQ e dall Adsne A

Z70t}. (I enjoy thinking about abstract con- A< &2t} (1 enjoy making opinions and
cepts.) discussing science concepts.)

EFeAG A7) A2 AES BE 1 539 #8 Ag P& BE a3l0] o
Aol oA Fgde AUA Lolith T @A 2gdle AUA LolErh (When I

(When I look at a new product that is complex
or novel, I see how it works.)

look at a complex scientific experimental de-
vices, I see how it works.)

New kind of arithmetic problem/enjoy
imagining solutions.

2L TR/ EAECE e A
Z71t}. (I enjoy imagining new kinds of pro-
blem solving.)

Nz F8< 7t E«Zi g 9 gl
73711)—9— Aztete RS = h:} (I enjoy
imagining solutions when solving new types
of scientific problems.)

Incomplete puzzle/try and imagine the
final solution.

Eoly A2 £7] AFehd, ol €7t
A Z7] 9l =23}, (When I start solving
puzzles or quizzes, I try to solve them to the
end.)

A a2s = F £ =1 o
£ 2714 7] Y8l =¥ gt (When sol-
ving scientific problems that are difficult to
solve easily, I try to solve them to the end.)

5;‘ A4

Interested in discovering how things
work.

Aol olg7) AEaheA g Wishn 47
) 2 d Ev)7k Atk (I am interested in
discovering and thinking about how things
work.)

ol A& B o] @i #eE #3
4 2] Lolle o £917k 9k (L am
interested in discovering the scientific prin-

Riddle/interested in trying to solve it.

FEANG A=2E Fe U B9k (1
am interested in solving riddles or quizzes.)

ciples associated with natural phenomena.)
ey

38 |22 F W Fv7 9ok (@ am

interested in solving science quizzes.)

SEA JAE H2(14: Ag oyt ~54: v
drhz e eE 31 2, AAF3+2] Cronbach
aZre 0952 vEht

H rle

2 & Jidol cist
A o] =4 &0 (topic interest) S 7 dho] EA]
ot Hetu s Fofo] AP 53 AT U
T FA gid SnE 2= TR JHE =
7 3} th(Gardner & Tamir, 1989; Haussler, 1987; Im
& Pak, 2000; Kim, 2008; Kim & Im, 2012; Kim et

0|n|-

o|

I~

al., 2013; Lavonen et al., 2005). J&] AgPALE
u8te] B oA = Table 62 Zo] Zn] &% &
ol U 7+ FA o el drp En7t deAE
B w22 g /g tig SuE S 6

A2 W&o 3k Trje 7—112% Al

A1 2
@4 Sgsan) He Ade F449 gl B
o} gu] 24 P gow 1 Fo] PAACR
o a7] 95
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Table 6. Questionnaire to measure interest in thermal concepts

RIS HHHIHOLE $70| JEMEEIIY S0l 1A P8 -

= - 44 183

oy
>
Hol

Task Item statement (topic)

How do the temperatures of the two materials change when two materials with different temperatures come into contact?

Task 1 How does heat transfer?

How does the speed of heat transfer different depending on the type of solid material?

How do the temperatures of the two materials change when two materials with different temperatures come into contact?

Task 2 How does heat transfer?

How does the amount of heat transfer different depending on the temperature difference between the material and its surroundings?

ArE AAG & Z0E Stk RE 28
0~449] 59 BAE HAE(0d: ©s En7t 9l
Th~43: oS- Ful7h grhE SEees A

Atk

3 Aol =

5x1]§ xl;q Ean:d}l:_ é‘l}go] o]}\lg}: ‘321]94
Wolre EAE EAhe A} d3she B4l
o] o]} th27] wjFoll(Won ef al., 2012), ¥ 1
TolMe AL dSdte dol=7t obd dHo]
A 8tE ol =5 SA T the] ATl
Al Aol Q128tE Aol 2 aF HA] of
g AEE BT shve £PoR SHHUY
(DeLeeuw & Mayer, 2008; Li et al., 2007; Robinson,
2001; Scasserra, 2008). W2t 2 Aol A= EHAY
£0] ¥ she Ao =S Ue o] &A7}F o |
thehe &Y 2o g SAs9h S EC] A
£ A T 0~44< s JAE H=04: A
oflth~44: uj¢ 1 THE SHIES sIch

4) nEtMef S|4

Kang et al. (2020)°] 7|3 e Je| 5714 =
%) T=7-(science state curiosity scale) %= 2} A T
A AN Fearde SHce 28 A
stk @ 840 oAl £33 0~479] s9A
YAE HE(0H: A9 oy rh~44: wj¢- 13t

2 2439 th Cronbach afr& AT FA)2 =
T 0912 e

0|

. ¢35t Hzt 3 =2

Levene®] 54t 7H8 %4 A3k, #A13 742

oA FAE 718 & S5 ATHIA 1 =544,
p>.05; A2 F=2.449, p> .05). S| 9} &5 7|4
o] A5 AT F=2.044, p=.154; 3A2: F= 003,
p=.955), Mol Qlaat FAdo| e} 7et 574l
25 28I F= 276, p=.600; ZHA2: F= 574, p=
4500 FAACE frofskA] wskeng IAAS
7b wdsithe TR St ety #ets
Fo g, gmle dho] Q1A gk HAG
MR, d e 5
v‘i'—*—i:% IA817] 918k BA1A
2

ol

AN e b
o ol i wlo
W R i of
o

o oL O N

1. & JHdofl gt S0] S sH0] Q1A=
A O =0 M2 BSHEE ST A

AN B AN FR7E e JHT =2 F

o, FAZE ki Q12g F e of Q
2 UH e e 5714 B XTI
Ao dFge BAdE wel A4l
Pzt FF QA= Table 79 AASHI ek 2t
B4 2HHTEE FAl1oM 1144, ZHA|200 A
11272 vgeh

T A BEA ARSI 24
7P =& AT A WEol i St =
A A E oot 12 FHetolth o]
e 714 24 Al 1ol A 14.88, A
20014 13.87% L}E]r‘)”r/} Elasl JJ@V\PEH w74 %
B ato]l 7P v A F A BF A W
So tigt Tn|7} YowA A S oyt <1
_ xlD}o]u}. o] @g—g] et s 7)A 2AE T

wiﬂg% sasos s SRR
Fls} sho] AN FAolEd] TE HeH
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Table 7. Means, standard deviations, adjusted means, and standard errors of science state curiosity according to the level of interest

and perceived difficulty

Perceived difficulty N
Mean (SD)
Easy Difficult Adiusted Mean (SE)
N 24 38 62
Low Mean (SD) 8.50(4.47) 5.61(4.74) 6.73(4.82)
Adjusted Mean (SE) 9.80( .76) 7.89( .69) 8.84( .55)
Interest
N 72 17 89
Task 1 High Mean (SD) 14.64(3.28) 15.65(4.00) 14.83(3.43)
Adjusted Mean (SE) 13.18( .48) 14.88( .87) 14.03( .51)
N 96 55 151
Mean (SD) 13.10(4.48) 8.71(6.49) 11.50(5.69)
Adjusted Mean (SE) 11.49( 42) 11.38( .53) 11.44( 34)
N 17 54 71
Low Mean (SD) 9.77(6.57) 5.70(4.01) 6.68(5.01)
Adjusted Mean (SE) 10.42( .99) 7.77( .70) 9.09( .63)
Interest
N 43 31 74
Task 2 High Mean (SD) 15.02(4.06) 15.03(3.90) 15.03(3.97)
Adjusted Mean (SE) 13.00( .75) 13.87( .77) 13.44( .58)
N 60 85 145
Mean (SD) 13.53(5.40) 9.11(6.00) 10.94(6.14)
Adjusted Mean (SE) 11.71( .60) 10.82( .47) 11.27( .37)

B 37]4 $3d tdk 2x2 ANCOVA Z 3= Table
Al

goll AIAIBFATE ZA 12 ZhA|2 BiFel|A] S Eof
A fdEe 451*0315171@1% Sn| ol wet
Fo] gt Afol & HATKIAI1: F=39.973, p<.001; 2}

2

A2: F=20.580, p<.001). ZHA 1A Fw]7} e 3
e oA 2T 8.84, TH7L =
o] AT A ZAFTE 14.030.E

agja A2 ForE e Hee
fuw 2RI 9.09, FF =2 A
o HH A 2R TES 3ME e
o &, FAY &l g Sr|(FAE])7E e
7 =& A AH )40l

HAeEg 3
8 w2 FEEsih FFH s fridel g

Fue BAA7|(FE e BA1A 0215, 2A
2914 0.128% VERgTh & FoplA] FrlE

7143} 21-& #o] JtHGrossnickle, 2016; Weible
& Zimmerman, 2016). 1|} T4 M2 Fak
FuW7) = 3l (Amone et al., 2011; McGillivray
et al., 2015; Shin & Kim, 2019), S0|7} 3714 &
dbol] oJgkS- n|X]7) %= ZHCh(Henderson et al., 1982;
Henderson & Moore, 1979; Kang, 2021). §% W&
o tgt Tn7t w2 o] T &S A
HH FE 7ol ARA R Shgo oot
E E4S HOlthHidi, 1990; Schiefele, 1991). o] 3}
ol e ARle] 2 Qe A7 A
A 2le] ztolE AAEHA =™ (Shin & Kim, 2019),
el Aol 2 slassl S Aelzdel fu
VJr(Loewenstein 1994). webr] & A+ 7"49}
o] Zn7} we Hert Eu|7t 3
P74l B = fdE 3o

rSL'L

ok m\l i o X
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3} ATt FAIdo|E ol wWE
B 5714 o Hlastith B4 23, 3
ANA FEEe 025(p= 8752, TARA Fae
1.307(p= 255 BAA & folgt X7} Lpox
ottt wheba] e del el o] digk et
7149 FEE BANS u, <] Q1Et=
Adole FEdd wet five HIFEH 574
FEe Aoz}t Qe Ao g A A2 F Ao
2 (knowledge gap theory)oll 2|sld Aol dA &
3 S A4 Pofof & x]2]e] Apo](o]sl A4
Axpyel] ol&l Fejs7]4lo] fEEthLitman et al.,
2005; Loewenstein, 1994). SHE-& zpxlo] &A) &
3 e AA T ZAE dlAst] Y8l Loleol & A
2] S vl wate] o] =2 <145k] wj ¥ (Van
Velsor & McCauley, 2004), ¥ A7AHE gHaio] <l
2ete FAldo| ol wet = HeHEE 5]
A e e Aolgt didstinh AR A
TFATe oJsiH gAYo] lAetE FA|do|E
et FiEe g el e f9e 3
o7} YA &dth HAldel =5 <14t
A2 Az} o] 99 F7), B AT 2E A
o)A wlo|v &, S (proficiency), A%
Ze Yo B8 WQl 5 v dEat el
FFE 7] w3l (Robinson, 2001) ]2 g A7}
e Aog dudn w3 Ad @43 go] o
Aol AXAzL Atkar Y2 wf Adejsr]4lel
7V A REE AR A AR 2AY A g

AN

=, B4l B EE] A HAeEe
AN ANA27L EAQS7] Wil @8] A4F A7)
AAY 2, 5 o] A Aol =t fAY
olgl¥ F=el me AU FES
g 2pol7h YEhA] ¢ Zleg AzhErt

2. 8 Jidoll et 3007t Mol =0fl o
2t ZetMEi S| wRo 0Xl= HS

o2 YePGTHIA 1 F=7.286, p=.008; ZtA)2: F=
5.618, p=.019). o]&3 Azt= JsPge a4l
o]l ek gnlo] Eat Aol QA ete FAlt
ol o uwehd tEA Uehgte A 9]
gtk Table 70 AAE FAE 2z 2 YERA
Fig. 37} Zo] & 7ol gt g7} =2 S
e Ao vl HEFE 54l o =4
QAT olg et gnjo] &= Aol st
HAdo| = o wpe} ThEA YERiTh 5, ZhA|
gl that n|7} = Aee Fojzl |7} o
Hoka A w7t vk 1A wEo Hehd

Table 8. Results of 2x2 ANCOVA for the level of science state curiosity according to the level of interest and perceived difficulty

Source SsS df MS F P Partial 7
Covariate Science curiosity 466.799 1 466.799 36.944 .000 202
Main effect Interest (A) 505.072 1 505.072 39.973 .000" 215
Task 1 Difficulty (B) 313 1 313 0.025 875 .000
Interaction effect AxB 92.065 1 92.065 7.286 008" .048
Error 1,844.774 146 12.635
Covariate Science curiosity 386.999 1 386.999 23.503 .000 144
Main effect Interest (A) 338.866 1 338.866 20.580 000" 128
Task 2 Difficulty (B) 21.524 1 21.524 1.307 255 .009
Interaction effect AxB 92.502 1 92.502 5.618 019" .039
Error 2,305.263 140 16.466

" p<05, Task 1: =620 (AR=.609), Task 2: R*=576 (AR=564).
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Fig. 3. Interaction effect of interest and perceived difficulty on science state curiosity.
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= Vet

Stgol &1 Qe A4} dotop & A2 A}
of, & AX A o s o] FEE
(Loewenstein, 1994), o]&] gt | AAE 343}
7] &) e =42 gAY FS A ot
(Grossnickle, 2016). T=gF 5 gk k<5 W&o s
7 =& e O yEe s #E 7R
FE 7)ol HEBER el w5 oA &
otz JFE A gl Fodghth(Anderson er
al., 1987; Dewey, 1913; Hidi, 1990). w}e}bx En|7}
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