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This study analyzed the trends and causes of the decline in Korean students’ positive experiences about
science (PES). To do this, 4th to 10th grade students were sampled by grade at general elementary, middle,
and high schools in Seoul, and then a questionnaire was administered to ask the students about their PES
and the causes for their decline. The results of one-way ANOVA for Test for Indicators of Positive Experiences
about Science (TIPES) revealed that there were no statistically significant differences according to grade
and school level in the overall mean of TIPES scores. However, the results were slightly different for
each sub-component. That is, in ‘science academic emotion,” the mean of elementary school students
was statistically significantly higher than that of middle school students. In addition, the mean of 4th
graders was significantly higher than the mean of middle school 1st graders, middle school 3rd graders,
and high school 1st graders, respectively. The mean of high school students was statistically significantly
higher than that of middle school students in ‘science-related career aspiration.” In the ‘science-related
self-concept’, ‘science learning motivation,” and ‘science-related attitude,” the differences in scores
according to grade and school level were not statistically significant. The main causes of the decline
in each sub-components of PES were somewhat different depending on the school level. Based on these
results, the ways to improve students’ PES were sought according to grade and school level.
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Figure 1. The question about the cause of decline in ‘science-related attitude’
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Table 2. One-way ANOVA results for TIPES
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Figure 2. Graph of mean change for each subcategories of TIPES by grade
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G 5ol FolEolAD, ok ol AFaA, Bks 8ol B
ObAP, ‘AARR(AIMA, FDY 5)7F FHEA ForA SoldTk
o] oAl <olglok B vhgo] WOkl shido] LekaE 1 9%
o] B AR Z3HY} 1EsHYo] 714 wo] Aenst sleke] glolo]g]
om, E3] Aul ojAte] n5sk o] st Yelo g o] 3RS Xels)
Atk s UHgo] ofigla el st Ho] 24 gobA i S
7 el FsskgA slete] e AloliAT, 255
oA Ttk A stete] S 990 ofigick U Sl
uhEUhgo] St BF e 2553 el FetekeA o
2] 0 Yglolglont nFsHel Al TetskeAl sletel e
9lo] o gick. £4 stmgolaut 2 et deloz AAE A
© z25skae] BT BEolA Mok 3 Ulgo] WolHA Ak
olot gl ZSekanct Febumol A whelels Azt GolskA| o
2kl UolS o Ws) sjelelr| gle) 25otmet nlws) Zato)
A S5 ulgo] ol FES ArEw sk Ygo] ol
(+14.2%p)’, 2I$I0F B Ujgo] WorA(+6.2%py, ‘] Sl U
o] Bt BS.1%p) 5ol ATk % s ol ofeigiel
€ oy T S7PF 28kl etz sk uf sHge) wt
SIEIEA S 71 Wol 312RA7] Yelo)a) & 2= i) mdl 258}
i spge) B YAE sl Thg 2 goloe i BE

oA Miolt ks 141%01 BOPAA7E AAE A

0O

4;

25 AP E¥ Ao Hof RizkE o= Ao =g F Ulgol
Hopd e5|2] 255y el gAE sRAE o= Jlene 5
ofg dart gick B3 At oA w2
T3} 5= Y8o] AZeR= Axke o] glom, e o
Aot olof mhg ¢ W8] AFeide TN LSSy Et

"oy e] Theelsrg Mol FgA el Y= | wWol FoE Ae=
ugle, e 32 202 st S| B 258 A

38} 22 g 3lAo] AL AL WlslSA A ZHoA] uf]&-
== *J olzt & 4= Utk
SO g0l SR #P

=
o] St Hlgo] ol AL S Sxolelyurke e wxje)
3 % o

kel E A wiA|e] Olsﬁz # A M

St S Aopide] sleh Aelks AT Hi(Table 4),
25 ool A= Sy W80l WotM(363%)’, ‘Wl Sl WL
£o] 52 A ZorA(21.5%), ‘S5 W&ol oZ$4(20.7%) 0]
F2 Aol FharclAe Bty thgol o12I9x36.9%)’, Ul
SHoI W gl 58 71 LobAG30.0%), Bl Uil oA
(28.8%)’, ‘s 2] FA] GobA(18.8%) Fol F=8 ALlol91e.
o, E AL By Mgl o12i9IAM56.2%), % Uil W
obA(54.8%), *IHe} g Ho] FA GobA@11%), ‘W Sl Ui
Hi8ol S 7 ZotM20.5%), “HT- EgolAl duiEh Bael 9le]
A(16.4%)" 5ol =8 Aglolglct.

2 S oF 15% oV ARAlstel s Aopid sl
8 Aelow AAE A2 Sy Wgol WolAl, 3y el ol
AT, U Folt WIEgo] B A ZobAl glek. zhe} wrleA]
oheE Aidelu fle] 52 ubHo R sl Aastar ofsfet
7] o2l Higol7] e, BE Shgold 5508 Skt U8l
ot} wolde] shio] Al Aopid e slehivle F4 9
Qo Uehd ZoR Helrk 53] 3Ky ol ofeiehi = st
o] FeHdE 1 ol of ARlon, Wit opo] agshyo] siet
Uelow o] FEL AESIITE S5 thgo] Wob = Al Hre o
aE=shAyo] sl Yolo g Melstar QQich kA <Ilsl AF o] £X]

=

OpobAP = FopTE TESOIAL Tl Aol slete] Fa
ke glelolell, 25 3t Aol skt Fa
Sol)

Aol ohgick. BT
Spgols S Aol oot 8 SIeIA: 5
3} FoPolA Bt Aol sterel £ Ul ok,

Qb o shmo] Sebdes WTHAoIA it ot 44)
o] BobAlm, FAHl M3 AT AL B 8% Fo| 87E
ok olo} g st Aol T Bk Uh8e) Slek ofeiglue
SPSOAE AHle] S Uhgo] B 4 ik Bekit pssy

A) 3k Wt A0 ek 4= Gl SR 2EIHY0] Aol

Fopgut wEsPRa vlas) A@e) S50t vlFe] Kot Algolt

sk o] Qloi 15

i

|29 = 29171 2443 BElo] QI Zles Helk e /3Ae ot Fegro] Ao Bl Aoy slete] 4 elow
Table 4. Analysis for the cause of decline in ‘science-related self-concept
e HIE(%)!
53t (n=135) %3ta(n=160) a5 8kul(n=73) AAIN=368)
T} UYlgo] wolA 49(36.3) 46(28.8) 40(54.8) 135(36.7)
gl 8o o]E YA 28(20.7) 59(36.9) 41(56.2) 128(34.8)
Y Sdou} whmugo] 5 A ZopA 29(21.5) 48(30.0) 15(20.5) 92(25.0)
et Azo] x| ool 19(14.1) 30(18.8) 30(41.1) 79(21.5)
gt SEollA Aafgt ol qloiA 19(14.1) 9(5.6) 12(16.4) 40(10.9)
o|3I5kA] E3t HEo| tia] AU =SS uhx] FajjA 8(5.9) 13(8.1) 10(13.7) 31(8.4)
ZAFol W 52 & EolA 8(5.9) 9(5.6) 10(13.7) 27(7.3)
HE g5 & o] o] & drolsoi ]| oopA 9(6.7) 1(0.6) 34.1) 13(3.5)
ABEe] A% A 55 A R ZofA 4(3.0) 2(13) 1(1.4) 7(1.9)
7)€} 7(5.2) 6(3.8) 3(4.1) 16(4.3)
'R Agog 3ol F g HA S ol mis) won, S H&S Y FUEE VIEoR Akl AY
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OLE:Vﬂ O‘OE!%(Lau & Ho, 2020), Z]—O]—g 71—0] tko ouga
o e AT Qg Tslelxe] A7t S Silo
(Bandura, 1997). wehA] SHAFS-L Mol wsle] et Phalo] 27}
shal 2t 9ol tfat Folwsl 27Kk Rolea sty Ao,
SPIES] AAIZ 22 BAS v AT 5 lofof Stk Sheldrake,
2016). £3] 34| SRIAHE Brlolq Sefute} SASL Tt sl
ol et <pAlZre] %A H3k9] S-S Mol glomEMullis
et al., 2020), I 5} oA SYEL] AL 71& U
) o] 70, 01 1] AR Aot oI Sl
L 3R%o] o]geo molsla, sHY A urEd mome E3)
HH AR AT SI) TS| wsfop o Aolek 71,
WA= 73 49 A7k SRS olalwe) Bl B B ArE
A2 A5 AASE grule fHAo 2 Algdho 2 a, st
3t U89 Gt ofelgo] FAEX s 2HF Wast 9k
gt 8l b9 ofekeat wobye E5eMyut ool Tl
Aolge] Zn. sl €19l U] SOl Hkhgo] £ 7 2o}
AR AZE S 9o WAk sEel £ F BU $
SICIEH A 94 R GO st ABSOE L S0l
ekelsE7]9) st ole sug R Alw HiE(Table 5), %
SmolA B UG Be] FHEIAGLIN, T

O
A T WS FINE QXA A 2 BN Fe oz

= O

1

OIJ ﬂﬁ-i

m

ol
o

g

o] WOMIQBI%), “HF LEAH MoF B vgo] wolHA
Q6747 U SEoIL} MEk Gl S Hh6 Ty, ‘o L
AZBH(23.0%), “Sl9ioF 2 o] GobH20.7%), S gl
fAYA(156%) 501 78 eloloieh. FohmANE ‘3 thgol

A3 A(31.3%), 35 W80l o A(30.0%), ‘2] floF & W&
of @WolA(29.4%)’, ‘T SE(AAAG F)°l Fol5014(23.1%),
U SOl o] SR/ ¥H22.5%), S5 WiEol Bl
(21.9%) So] Fa Yolo|glon, IEsluoAi Sls Ulgo] ofg
HAS2.1%), “2floF T t-&o] Wobkl(47.9%)’, Sk 8ol Eot
A41.1%), Bk Ul8o] A E8)X(35.6%), ‘TFE A& o] 4] o}

HB01%), ‘BT SEAFAL 5)0] BolSoiA(17.8%) Fo| &
o gelow vy,

2E Sl oF 15%

Fo golog AXE A
AFSAT, ol Ee] 01?4"%1

S
(B B0

A, Bl

>

Y (FAS
SQLH

oS AxJstol WIS St
2 “9J9Jok  Ljgo] BobAP, ‘8l gl
U0l BObP, BT B

| ZolSolAP e of FolH *<i9loF & o] Bt

gl AP, ‘Bt ol ol BE Std

o] LL4E 1 ol ¥ AR HatsisAAel Al B

0] kol BT WA Aok T UG WL 25| 3}
Sal45715 sleha7)s S0 Ulolelont Fotuel kol
L STE TokEAE ol Wl % LBl ofeig ol
T W mee & afeble

el "
#57] see) Fa gelolglont WEsHeIA: TotslE7] o)
=19] 0. 291o] ohsick 54 oot £ st flelo
AAE A 1Estme] et Aol £ obi gk
Qubow sl SekidE shy the-S Wokm, shEo]
21910k Tk B U3 ofifIshs WA Al tol s
O 1% gel B ofEifA BT AT ALY ok

Table 5. Analysis for the cause of decline in ‘science learning motivation’

o} WiEhgo] EUrt E}’t 5?@““4

1= =3 1)sto] A}
Al AAT FAF

SR 1= (%)
e ZE38}31(n=135) Z3}(n=160) FE=3}H(n=73) 37| (N=368)
9ok & 8ol wotA 28(20.7) 47(29.4) 35(47.9) 110(29.9)
<5 Ylgo] 23 31(23.0) 50(31.3) 26(35.6) 107(29.1)
<5 go] ol g 21(15.6) 48(30.0) 38(52.1) 107(29.1)
< Ugo] wola] 39(28.9) 35(21.9) 30(41.1) 104(28.3)
B (A AL E)0] Zo]SojA £(1.1) 37(23.1) 13(17.8) 92(25.0)
U] Soto|ut wrEylgo] Ert 1} 36(26.7) 36(22.5) 9(12.3) 81(22.0)
Bt SEolA Aok & uig-o] wokaA 36(26.7) 16(10.0) 10(13.7) 62(16.8)
T8} AJzo] £x] gropa] 16(11.9) 22(13.8) 22(30.1) 60(16.3)
BE 80| & o]0z robA] 18(13.3) 9(5.6) 3(4.1) 30(8.2)
olallalA] Rgt Kol tial] AAH] =g W] oA 5(3.7) 10(6.3) 5(6.8) 20(5.4)
AR, T 5 Yol Hofshe 713]7F Aol 5(3.7) 4(2.5) 2(2.7) 11(3.0)
A A, A 55 2 TR ZallA 2(1.5) 2(1.3) 0(0.0) 4(L.1)
71eH 11(8.1) 42.5) 4(5.5) 19(5.2)
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o) AQIA19) 713 RS o 2 SHISH el Tl 0lel Ak
#47] 550] 7V el SHUOl A RE FhA e BHale] o] 27|71
S IS AL Holshs 2 SollA A7) wse] WA b
Ehat). web shiSe] TiekeE] slete Sol7] Slsiae wet

Aol BSe) et BE Bu 5 A4 24 HEE 209}
L 2201 Zn) 9 AHS} 4> 9lojof 3}, E3F sHYE0] 1} Bk
TgolA] VbR 7hdat oFd 9l ofele 52 TR 0R sjosiol
S Zol THe 4T WEY IS Helahe Sof 1A
WABks MRS B S RS ARAS PSR Zo] Basic,
Tshpel wlwe] sjet §19lo] Tek ATk Table 63} 7). Shind
W, 25t A el A Y 2R o oAo]

0] X](45.9%)’, ‘T}EFS Eo}sFA] FobA(35.6%), ‘TFEF AJZo] £
OPA(16.3%) Fol T8 o]tk Fotarof = ‘wpokd A
= 28] o2 ofFgolo1A(36.3%), ‘TBkE FoFHA| ghotal(34.4%)’,
“3fa 9 2jo] £ FobH0.6%) 7k 72 Yelojgion], nEste

A 2t o] $4) RobH(6T.1%), ‘TSI ML 24 %S
ol golojAl(4s 2%y, THobe: Fotsh) Srob(39.7%) , * LAY
ool LaskA] Qekar AZSIN6.0%) Fol T8 Helolglck

= shaollA] oF 15% oA ApAak UL T3 YL

|

204) 9k elAololAP, T oIS Sloby, wek Alxlo] £
oL itk 2, SMASel Bkt HE siet gl 2 Bt
] 2

Fofok] e, 7} o] 4] gkowd, A sige] A
o] ojU7] wjEele o 2= itk EX slw oAt 20 312k Yol
2 AAE AL 53] <@gl wsto] ashA] ghrial A
ZhaAl .

e B PISASH TIMSS o4 2Alats #ste] ot 714]

olXu} BEE Aoz uko shlo] dhuof|A] B TS TEFK=
o] 77} Qek= Aol s&Jak, s} sz digh 7hx|of sl
SHAO0F 945l QlthMullis et al., 2020, OECD, 2019). 12yt
AL Tfsto] QubA o gl Z2as|ut Aol ol o 293}
i AZSte, A diete] etolt £& A 52 S8 Aot
THEES AT 5 A2 Agois e ojHgat vjg
= o pEate] sk MEo) 418 Zo] ol elAls|w dit
(Bﬂe et al., 2011). wbA Fpehiel Hi=g A2 02 Hoi]7]7]
oA, OLAHEO] ko] -84 9 R Aute] Al 14
o Qs g lJJ-J—P IS gjsie] +4E 28t Qlvh

MU

st Tsle WRERo) sl ol Tt AT Table 79]
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Table 6. Analysis for the cause of decline in ‘science-related attitude’

RE RI=06)!
o 253}(n=135) Z8}a1(n=160) 153}(n=73) FH(N=368)
shelate 2S 74z kS oA o]o]A] 62(45.9) 58(36.3) 33(45.2) 153(41.6)
Tkl Eolala] orobA] 48(35.6) 55(34.4) 29(39.7) 132(35.9)
Tt} Azo] x| oFopA] 22(16.3) 33(20.6) 49(67.1) 104(28.3)
ol sto| wkato] BWR3}A| Qrrkar AYzhalA| 10(7.4) 17(10.6) 19(26.0) 46(12.5)
fsto] ApslEAo] FAH ARES FA FaA 6(4.4) 2(1.3) 8(11.0) 16(4.3)
7)ek 7(5.2) 10(6.3) 2(2 7) 19(5.2)

3 dEos Sue 5 4t A4 SH ol wlel wom, S8 el

S RI=(C4)

o Z-53tl(n=135) %3aL(n=160) a5 8kul(n=73) AAI(N=368)
7h 23 Al 2ejo] nfstat mo] gicki Ajzka|A 56(41.5) 66(41.3) 26(16.3) 148(40.2)
T1ehS Folshr] QtojA] 40(29.6) 52(32.5) 25(15.6) 117(31.8)
ke Mo oeiEol ZHajok A 41(30.4) 38(23.8) 29(18.1) 108(29.3)
Tkl Azlo] 2] orobA] 18(13.3) 3421.3) 39(24.4) 91(24.7)
shalakel Z)Qlo] TR 2|Qo|| H|3| alSolA] 39(28.9) 27(16.9) 15(9.4) 81(22.0)
FAolA e AU ohFA] gobA 20(14.8) 19(11.9) 14(8.8) 53(14.4)
slatE 2 ojo] el R ]| okolA] 18(13.3) 5(3.1) 10(6.3) 33(9.0)
ekt A}lo] =& Wol A Z3itt A7sA 16(11.9) 53.1) 6(3.8) 27(7.3)
v Zelo] AbEH X|9)7} X gobA 8(5.9) 3(19) 2(1.3) 13(3.5)
71ep 12(8.9) 6(3.8) 6(3.8) 24(6.5)
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