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This study aimed to develop an e-PBL program for high school students using COVID-19 related data
and to investigate the impact of the developed program on students’ science core competencies. For
this, the e-PBL program was developed in consideration of the characteristics of learners and e-PBL,
and a science core competency analysis framework. The program was applied to 26 general high school
life science club students. Test for science department core competency was conducted before and after
class by questionnaires and their conversation data during class was collected and analyzed by the
framework. As a result of the study, the developed program was effective in improving five science
core competencies. In the results of the analysis of the science core competency questionnaire, there
were significant effects on scientific thinking ability, scientific inquiry ability and scientific problem
solving ability. Unlike in the results of the questionnaires, the five sciences department core competencies

analysis appeared evenly in student discourse analysis. Among them, scientific communication ability and scientific
participation and lifelong learning ability did not show significant results in the questionnaire, but in
the discourse analysis results. Both abilities were the most evenly displayed competencies through the
program stages. Through the study, we expect that the program is possibles to be useful instructional
material to make high school students increase science core competencies.
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Figure 1. Research procedure
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Table 1. Achievement standards of the 2015 revised science curriculum
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Figure 2. Problem Scenarios of the Developed e-PBL Programs
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Table 2. Overview of the developed e-PBL program
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Table 3. Science Core Competency Discourse Analysis Framework
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Table 6. Ratio of Science Core Competencies Shown in Conversations at Each Stage of Class

st ekt spalelasa 4ol wAic ek v

==

AFA|

ol

Y
ok
o
1
L

) % TAOHE A7|BTA B At ge) wst

= 24 ) i ST NP E ) A5 Al ;

o e g o Tl SETegge THE RS g

}8F2 AL (%) 30.84 8.89 2430 7.94 13.74 16.22 41.67 20.42

AL (%) 12.15 35.56 20.25 7.94 22.14 991 0.00 16.70

A EA S A (%) 4.67 7.78 16.51 17.46 2137 17.57 21.67 15.69

81 QAT S2(%) 31.78 27.78 21.81 44.44 28.24 38.74 8.33 28.67

82 2bod oL A B2 (%) 20.56 20.00 17.13 222 14.50 17.57 28.33 18.51

SHA|(%) 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
2. GBS 8% iStat ARF 24 ) AT oA, AEC] Rl DUAY ARl Y 3t HeiE
TLARA FAE o TS BalA 4elE 4 oS ERIgch
Z2 Y 3HE A SIS0 U3lE =951 HARE T nsl) TBHY oAk 50 A Tsh AR AR A Alel
Aoy BAES y|Z2o @ da) BAS A5l S et R A veRfiA] ggkodt, S S EE) EAoA=
U wlsha}l siaoleke BAsigit)h 1 Aa} Table 69} g 7P B BlER et 1 o5 doh Al wstat s o5y
gsloAs T oXAE L8 o] 28.67%R 7Y WS HlgS AR ] TH A E 58 Y Bt H4TE 7Y A g
24A)8k5iek Kim & Kang (2013)%= PBLOJA: HE SH5S E3) e AHERIT Us Bk A4l ek AvES Solv 1,
S5 U8l 73t A]410] 3-8 ZHL do] tist Al Zjolo] ZA 715 508 Folut Aol & Aulsto] UERHTR Ehs el 7t
B, 8% vieiet 22 58 o) 787t Ak, oAk 7] & Bt A57E A=A skl ol gt e-PBL 20w o
o] FAFE 4= Qlrta Blold), ©3l B Ants Eaf o2 Felzt  F Al HAK HEWET 2 sPECIA AT HolEE Ha E
2 9)ojck = dlolE e 22 22kl EEA0l| 7158k S 5157 wholct.
=, 7150l i HAAE ARERRO R HARA| O Bt Y-8t 4
7} JfekE 2 g#o] so Theka} sjA] ek u) Fal B A TR0 gE Wigol YAIeHA] gl Fe] Uil ool whet
w2 FoollA fFofet At oA g2 AS o o Sirk ey

/KE1
]

vlwslEokcy. 1 Avl Table 69F 7o ‘3}sha] ool
o] e-PBL 21 o] Az wA o)A 71
J,]-b‘h,]- su/kloﬂa']: 74/\}1] 7314-01]/\1 ‘1}61—7(4 ;(Lo:]g]. _g
% A AR AR RAL B ThE gl vlsf Bt M4t

1 o7} =R I A8 tiito] i
461 Sote] SHIERE EYE W] WEY

_I

1r

2~ 0]
A

te ox Hff o O 01r
oE. ?3 1 r

_1

Song & Shim (2018)} Kim, Lee & Bang (2019)2

B o

l

=]

a2 et

A Bl

walol] o] ke
2 Zushe Ane

=715 w7}

A W-8-9] et s RS AR Auf AnkA oz ‘wehA] 3oy
oF FA Bk s o] ool Bl AA wrdEo] Qe e
AR ThdofA BhE Thedofl Hlsh tha w2 BlE= WgEo] ot
Sk A F5 Ao wke] BB by Tl theol
st} WA GSS A% Park, Hwang & Chung (2022)-2 “1}8H4]
Foloh Al Bl wo] o) EeElo] QI Sile & Aol
= jl,]:é]-x% i]—oqﬂ‘ A sl _‘:Eﬂo] E}—E Oﬂﬂh_}- ;(]-0] gio] z2 73

of AA dAleA =A vebdte e o

oK, of ofeo]

1o
>,
&
olr

o] 714 g ulgR Uehgong, OIE &l 71E

o ekl AR E AMEE ), 22 5 TS BT Bavt
e & 4 A =Stk

thgo gl gsl BAo] AxE Zzao] Ay A v)ely)
SRk HlgS 7|E0 R dlo, oAl 7] st} il dRke] H]

o

go| EAH o Fol7h Q] ALHA FAHHANOVA)E Ea
shels}oich. 7L Ak Table 73} 2o 015 0,054 FOIEHE ()
o] 0.1000. Ffakat sAlolek 519] ofpa )&l o]} gl Ao
2 Utk 2, et e PBL 2R3 5 7140 sh HEjol
Sheist slelsel BE T2 Uelois A2 ol

U 49 SAMEE gl et Yokt sy B4
LRI wg - SIS TSk IgollA, e-PBL ZE11
=z
=

2 Zg)zua} sl gsk) Aalejer @ a2 MRSkt
IR0 I T Q) TAIRE 2A AP DAk SEol wAE

Table 7. Percentage of Science Core Competencies in Discourse by Program Stage

T N Bt FEHA F P
eh Alme 7 20.51 12.42367
sHA s 7 15.42 11.61096
e B4 s2e 7 15.29 6.56063 2.141 0.100
WeH OAIAE L 7 28.73 11.70111
sHe ofo} WA Bh S 7 20.04 445363
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Table 8. Comparing Development Intent

and Actual Results of Science Core Competence

o et o= AA A
3ot A 3 AL
V4 3] 33 OALLE 5 33 OALE 5
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o e Bt B Ee e e e
i B5hE SALE 5 e opag o
- 3fa}s golel B S 59
AnE g - 3potA Aolot B o% 59 - 3popE A
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Table 9. Example of Student Discourse in the Theory-Finding Stage

ekt a4l ol

BhA ol Ul
A7 B ST SE SP SC SL
ID w4l Agoe] AEe u 1xjeHs Ade] §li 1 wAlo|gloust A o] grom i olA] ok etk Al
w2 =] AlkSo] Azto] SrlaizlEl A ok
1B ofu} uil A2 v AEIFE] oldo] sl BEME Al ol AFste Al olalo] XA B Ack o] A
A B ATNE HhE, A7) B7Pssiths ojzo] wakd A ot D
ID I3 ”“*J% v A= a3 Feu g 9 dRa b ARSS U o] g ¥ ARloleks A7 FAPTE §le ARt
AYz¥sfa] wpaste v Hlojwe] il Bkl 4\—1—1" Z et A7 Al QoA F A= 2AI A Lok AR A=
T A 5 Qe 28 & 2as A ok
1IC 3L oA Z2Y BRI YA AREe] & o] AUl & AFFEoe] oA AR ot | |
IB o} g}, ol
IC I8 R50] ol .
D HAaE A gadehs wol g3 gigheel 93 YE A 271= sk e gAaE ol diH 2AE AL o
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D erasFo] o
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Table 10. Example of Student Discourse in the Fact-Finding Stage

ekt shalole

s weh WE

ST SE SP SC SL

3B U ojs) 7] 202010]) HIaA 2021K10] & T ofshS Wol Bl ¥ ojATL oML oS 2021d0] HA £AE?
TehA oY Wol S, ARE Ql4lo] W7k o WA Wsskoh . 23 AR of7] e} Q= A 2ol

3A 27] 9w Avlolh} & B Bal ol 22 o Yolp AL WIS A Lok et AT S Ao
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Table 11. Example of Student Discourse in the Setting Learning Tasks Stage

ol syl

a4 gt e

ST SE SP SC SL

30 a9E o)A wAle et Wl

3A 1F EEHAY.

3B o] HE of4] GO e BES o

34 WAl er. TS, Sxge] A% olslAE? wolsk VALY | et A BB sk A T A
o} B ok 48EIL 1 volr} o] HE A e FHo| 9l A ofjof By ¥9 IAS glofeli
ujalo] W8 wilole). IelM TAR Dz J42 R aed ual derd H ad 8g uae AT
ol 335 Ag weEA ek

T o

5=

o
ol

92 ShA A 7k BoETR Ad oA geb

J

il

ST1 SP2

3D 2 37 wAle] AUElE JiztoleEvt Hlgoletst 9 arfsiol |

3A  glof

3D a2 3 7Rk 9 oA @ A,

3A JEA W A A ol B FAL, o] o o% Yol

3B e 13 wAle] Aol Hol, ejwl wiE Ua WMol e

3A oA URke GEoRA. ofu P HEHo| et shwl Wriwel

3B g HEEo] 94 ol WY UT weke o 2 Mo| vl sl ® Ugiel 17 E AR th| st

3A oR. MgUAL

3B e A Aol AF A% o Ha Yol

34 o)A olA) Ao,

3B 17k oA @ A,

3A AR 27 A2 B G B el Hk TS Helgk JeA ofRlk o)Al sok Htkekal 141 ofAlok
7 ARk )4 =71 shefet

3B o] ofA AN E QA AE BER @ Woleht 7Rk A% MEsior Bkl

3A A ARA T 5 9 A A

3B g es] Aol ok g WA ezl

SP2
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ST2
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Table 12. Example of Student Discourse in the Making An Action Plan Stage 1

sk} 34 ole
BlA ©}s Q
i "o e ST SE SP SC SL
IB 37tz 23 doje] Ut QEgAsS Te3k ohf AAE FR?
1A ofA]?
1B A28 Al 1 ko],
1A 27 35 BN & o 2ABEE ofaf? |
1D o} SE1
1A o]7] Zm 2 B9k ofgA| Zorr
1B 3ukgl eAlo] ke, ok of7] st ¥l
ID o Fol.
IB o7t AEA| sk 7 3h sjEa? oprt of Akt uj & o AAjs] Sojrlelm sh. =
ID o] Fo} Fol.
1A W ol 17 Yrb 2ARORKI~ 1A Yh ZolEd. SL2

ID  OA HAEA A o] B 8L 28W 7R S92 = ok
1A 3 A== e

Table 13. Example of Student Discourse in the Making An Action Plan Stage 2

ekt siaolg

SFA T}5 Q

o Het e ST SE SP SC SL
5D 2o 98 Ff=RA SEAok pptE AR

5C  uF AEglol.
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5E 3k o o &7 A Al okt o|AE HFZHOoRE WS sk AY] e

B wok W sh=rl] uhge] 1 B Hsks A AREADL slolsher ohjoR sl

SD U7} oRY w8l eiglo] Aot ofl A 24} ol BE ). Aol

5C W 5 golop

SE <

5C ¥ U7t sk SL2
5A Wt s @A -

UERATE T2y of DAl 23t vlef ge| yjehs gt 5 £ dl Zazgt gefEE Aelek] W AAE Alt= SR o 9

o T ool ujsh WA Uehdeh ol Table 129) B3k Aol oAk HSRA eI oA Y S, el wery B
o] SgSo] o|F B AR M9t oI SEL BF AASE  sHA S BeFaA sk
7P St Uehtout SE2 AR SUSPPe SE3. AR A W HSHE B4R A3 o3k vleh 9] HaHA SAAE ool
skl R4k UehtA] sisp] wol BU%E Y WS MR Uehdeh 1 g0 Hekd BT
E3F O3 2 TPl Table 139] Yok ko o] SPISe] 2, aHA BA) A 202 ol vekta, ‘wfs Ak e
15t S e Rl L2, ROl Ao el 1374962 7 w8 vl Lichie o] RARI| 4312 o)k
I 7h EE AOE BASIGOBE, o] Q8| HaH Folob ol MY B R UERd olfi, Table 14| Ht Aol
B B4 5o ugol EolAA Hdick o) spgso) 7k 2 dolell ol =ofske Tl A2
o 7S 48, WAAIE ‘SPL ERIS] oA 5§ 2 28]
5 B4 92 249 34 Ut 2y 2% 2471 date] hie] £l 9lgl] thelck E3F SYSol
SR ARE TRRE A OR BA510] SCL hR SR
A A e A ATl vl 24 St pleE W AESPT 4% ekt Ao Sl et 5o
SRk, 712 @ﬂ dolEES o3t W AAS stgst o W HlEE AAsH =ik

Table 14. Examples of Student Discourse in the Problem-Solving Stage 1

ol syl

S o5 Q

e As e ST SE SP SC SL

3B Ut AT WO stelw WAIS wol wolof Hu|
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ek o] AW HA) ke SPT sei
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ZHAL . oA st el B WA FES SHA] ¥, kA G A7 AAFTH SC2

34 widlo] o $J¥sh7t & BAle EX.
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Table 15. Examples of Student Discourse in the Problem-Solving Stage 2

s =@k We

et sl4lola

ST SE SP SC SL

4E oA slof &7 offmigid], |7tk ae]7t |qE ofmfa).
4D ofd ¢t W= ofjmfjsiaL

4E  tj¥ro] ofef wighy?

4D ofe] "gkef? of?

4E  T1EjA E wekEd?

4D ofd] 9= A o} H?

4E 189 UF EASEA] grol? weke] XA

4D F EHsH el

4E & 172

4D Yol & = Slgol MHAE.

4E 9 9=sRAlH & Eol7k

4B 189 ¢F =A .

4E  O¥A. TI7 ojgA &2 2d E5% FAAA?

SC1

4B o] uehath 9=l At oI sjA. 2| feluit AR A5 o] 1172 = ot SA141713L .

ST A= op Sol7laL el 2 27t o Aol B Al gl 2l Ho] FAAS? vt S5k

A AIZIEAAL o] Uekatk
4E U ol

SE3 SP3

Table 16. Example of Student Discourse in the Product Creation Stage
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Table 17. Example of Student Discourse in the Presenting Result Stage

4 e
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