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This study aims to explore the epistemic goals that pre-service elementary teachers can construct in their
biology-related knowledge construction activities, how these goals are constructed, and how the shaping
of the knowledge construction activities around the goals was afforded or constrained. The research
participants were 26 pre-service teachers, divided into 11 groups of two or three to engage in the activity.
Their discussions and products were collected and used as data for this study. The analysis revealed
that the teachers constructed three types of epistemic goals: making sense of natural phenomena, proposing
the most effective course of action, and proposing solutions to problems based on their causes. Construction
of different types of goals depended on the conclusions the pre-service teachers expected to draw based
on the explored natural phenomena. It was found that the elicitation of the pre-service teachers’ epistemic
goals could facilitate their shaping of the knowledge construction activity as an evidence-based

justification. The participants planned the construction of mechanistic explanations of natural phenomena
with the epistemic goals of ‘making sense of natural phenomena’ or ‘proposing solutions to problems
based on their causes.” However, enacting their knowledge construction plans with sophisticated epistemic
features was constrained due to the limited resources available. This study can contribute to developing
instructional strategies that facilitate learners’ epistemic agency and addressing epistemic agency in the
development of pre-service teacher education methods.

. M2

e 4sig0] aAle] A4l Aol vl Flo] ohje} she)
4] 4 o] B 4= QIS A|sk7] $I 2ol ololaL ek
ofeft ufetellA] Shao] Ale TAIB el A4 T4 BES
B Alslo] T H3 gz, Q141 A9lA A epistemic
agency)-& o|2f3t Q1414 S B7al7] 8 olE ZE A
= 3}%@-_/’: 9)\]—"' o]A 11_1 “%"] ﬂ/\%o “ULAHEO] L]—U]—Z’] x]AIO
A Aol 2)d 4 glon] W A= A Miller ef al., 2018,
p. 1058)°]ehin elelnl, 3ot 9] 4 A4 T4 AL A3
WA= Hlofl 7]ofshe Ao r e ARE o]2|3h A3

FsAPE A1) Bl A ARelE ks uliolla] vl ZEeat 24
283 Ao, AR - w3k AUES BAfelinta A
(Barton & Tan, 2010; Sharma, 2007; Stroupe, Caballero, & White,
2018; Zimmerman & Weible, 2018). 1 o2 &HAjo] m}s} 7ig o
et wAke] A T19F wElEl A4l A ARl wRE =o=
Pohe B5 o= QA YTAAdE =3 Sharma(2007) 2]
HT7E Qlet BetasolA Q1AA HFAEE AR o 2Rl

R

]
au) mlo FIO

* WAIAA} ;8184 (snudunoy717@snu.ac.kr)
w o] =S 2000d% UglF ReR} FRATA L) AU
http://dx.doi.org/10.14697/jkase.2021.41.1.47

s} 2ol SRR A1) 4 TRl FAP) Elolof e 4%
Sigron, 91412 WAL Tt 2:lel TR 2] ol

o4 HRE 7} ofwgt X4 A BL olBolrHzA] et
& 9l sl Aidolet @ 4 ik

ol gola] elEl ol gl o] B wgle
Aol Bt AlelEshs] £HO] #3(Engestrom, 1987, 2006;
Giddens, 1984; Sewell, 1992; Holland, Lachicotte, Skinner, & Cain,
1998) WIFALS B BAL A A MWL
Alg)e vlElo 2 =sic) iAo Engestrom(1987 2006)2 st
ARRIA BES Hdthe =8 8ar JTAIRE T EEolA 3§HT
A7} AofFshs HEE HASFete, AW9ATAS] Hde] A B
DABtLA} o|FoRS FAE & Sl ol&S AARE ol#jt
BE U0z SRS 4 24S THE A Y 498 50 47
s} she Aoleh 3 4 glom, Hekg FHdld 2
o AAe Fat sigso] o|Fol A WAl TEAI} et *EXM o
o] 9lojof Htln lr—.JH v} Q)tiBerland et al., 2016). o|u z}s}t
SEA on] - A Aol it S sl 15t

A Fekeke —4 J5h, WA FFAel on] U5 of&Rt

r{n m

ahol 4wl 1519l (NRF-2020S1A5B5A16083113).

47



Ha

3} sh5AREY] Hiol Al BIRE A4 4 WS wHdsk AU aE
A2 A Fioll tigt ofw] FAgoleks B3te| Q1A HitE o
Bl BXE 19ksH= Aog AyEc) sHAYE 3 TS A o] ojn]
W= AA g Dol T2 FE Al on =S S| o
& Qolm, oo} wste] SYSOA A4 4 F5E A
913t Fghe ol Fofshs A2 HoHA 24 4 25o] EA40]
HHdE gk QIA1A AdPo] o]Fofx]7] o Aoleke f-Ei7t

A7) = o)t Stroupe ef al., 2018; Russ & Berland, 2019). o3t
22 9 ofeieat BEe, Aslst o3t vlwale] Tetmgol s

]/}_]X‘] EHH_’_;Q]/K‘] ] _l_r__4'5]' [IH =23 ;(]6‘]:/\‘1.9. _ZF.EH}-X] %—5—]_7.]14-
QAo chgold ik ofo] & AT SREAE AU <
A& %\ % Eﬂ}\lx—]i o]ﬂoil,]-]‘—- Z]/Kl ?-/H Eﬂ—L _L]—ST— ‘7/\8]—/_\_
| =Qlst, of SEelA Q1414 B3t o] mekEison]
5 FH02 ojus) A4 74 P50] B3R TAlshL

= kAol A4 T4 BE W4 3 FolNE Hmet
QA B4 A B5e] WAo| ofEA] ZE A A=A
off FEick. ofefat AT 24 AP} T 491014 21 74
SEo] Aol ol 4+ Qs 71318 Sejsi A Tetom 4
it 5 U 49 o ol 4 < S A 4o
A +=9|(Stroupe et al., 2018; Russ & Berland,
2019011 4] Bl Olﬂﬂ AAH EAE Sh5Ate] Agemiy <l
AlA ole|lE EMSH= TH(Berland ef al., 2016; Hutchison &
Hammer, 2010; Sandoval, 2005)2 Hl&go 2 EAEQIC) o] WS
Qh ZgoflA] ofwglt X|Ao] of @A S dE=Alo] It ofslE ShaA
o] Agiat o] Zog of77|Heke 59
Zark Qlefar g5k Rdolnh Q1A o= st shgollAl -
A= AR FSlo|ar ofBA HeskEm, 4] G4 S ofw
o SRgelAlo] ot Tho@ s AgEHA w5t 917
olsle] o=, AHe] A SHolAs ofE Axel FH7h Ay
:—HE vgrom 1 ARE B 4 Ikl o7l ATt 3 X4
& el e e WO s sl et I
OIO}H A BEHA] FEAOA o] R X Y B FiE=
QIAA o5 S wetEw, o]2fRl 7]kl weh oA 01
= AL H Aushe QA ol =ojFnt st A
FE QXA olsfE FAsk= WS SEAE A Y 1
}

ygomRe g

>

=1 L 1 - ] itl]—
ofd o Z159] Q1A ofslE Bl e R 5 A3y EEs 94
e WA sk 1ol QA ASIEAE BAEHE A4 74
3PS AR 4 A SRR L IS ol B S EG Rl
W siEths oM & At Hto]l Rtk ofef & A=

ol2gt WA SuAE AAA FFARA A= 2|4 T
E0] 0]A]F EAJL B —a—h_x} SH3Tk

o

B AP SR Q418 WA Hs] 918 A4
S8 BT A ;Mg 258 bl m4e) ekl =93

H—ﬂﬂiﬁ A zw 4 25

A&7} © 4= lckSexton, 2004). o]=

S
A YIFARE FASH A4 Y BFo] o|Fold 5 9 Bl

48

ouAFSO] 17 olia Bl A4 WA Holals
jL]-‘I—Z—] ;(]/K] :[L/H _TL]-X‘]Oﬂ EH‘B’]— SIS ],Xj| O]BHE 7(4_11_‘{5]—5]—‘— _L]-X‘]o]
232 QAR et oful Al mse] WetolA] o] mAHSo]
A SeEARA A T4 TS B 5 UES ek
ety zto] 7% 9 ok B0 ofRolxle 5e) sl
ok 2o I Q3slctar & 4> It (Windschitl, 2003). o]of] & -
L BT SO Al 498 Bk 2
IERA) S5 L WA FAle) bl ms dete) 7%
o 7lofstit 6}%

Helah, B ATelAs shye] QlaE FOFEANES 5]

STR)

rQ

oft

El

fr =

~

TQRE QIAIA BES 275404 AU FASSHE Ao B,
A7) A BEES WSl 1 BEE 402 X4 74
BES FAol QA BFARA Aeles sl @5t
& %g— oqlmiwﬂ l =eisich el ofzf %}% o =

o F1ciskA spsich FA4 ¢ xame 83} 2k, Q144

BOEANS ZASIIA QA RIS WABkE A4 T B

25 el ol SURTE o
A, 25 olulaApse] FAGE QAM B3ks molelrl
B, 25 oH|IARSS of @) Teit QA BES WA

A, Bk QAH B4 A

SR AT

o] Aol TR AFBE R H2E 57
% 26%0] Holfn, ATt WA
2004 15710 K12l ol s et s
§ % 2ok 2ol ol Astet Hof 3 e
Sojgon, Wty BEL F2 wApel
o] gl o] FoiAlr). A HtjEow of
A 3 3 2ffelo F Ao AR5
2o Pasto] AT AES BF
ugAle] ZIAAE B8 4 gtk
S| EARSL 2394 & BES olRglon], & 127)9] mie]
whSoliT e 4] QoM $41 SISO AedoR BE
2 AT 4 YT Qhslel 28 BFo| U ofold 4 9=
5 ARt Sisick ARHOR B FAoh ok SpiEe)
Aol AAE SIS Al PAE Teste] WS At
o}, w3k ZERSoA of7} Ado] LalRE SRAFS0] 3 BE
o WA o, 2k B Skio] B9l 4B 4
UwS 283G 12709 wE F T 2 “74151 drese U3
9 0 100 B 2509 Sl 2ol
A gpsplell, o] 22 ALsn F 117 %

1

L4y oY o B
2 1o g
We,
£
)3
N
an
1o
rr
O

X,
2
o)
mk:l
ko
O ok
o
o
>
ot n
z m

(]

A

240 ofRolich 97 Al HAT £ 3 8 ATel 9T
o] thslel WEgt B4 A3 0 HFA koS ABY 4 ol



Exploring the Epistemic Goals and Features of Biology-Related Knowledge Construction Activities Shaped by Pre-Service Elementary Teachers as Epistemic Agents

Al 25 At A 24 2= AR, AH|aake] o] 52
duploz FI7|FAchl: 129 Y A= (1A'E 77)).

2. QA SE7} MBIl A A P50l Adleh A1 2

XA F3k7F WAISHE A4 A BE wstishe] AEd)
73] E=QlE o] nitfH o A3 eh EE 24 v HAE A
i 256 4 TR ool S A 749 3
A 1A EAJE olafdt 4= Qs Aok HAR, AdE -
34 o FTHOE 3 kA X4 G 2] 27, ‘1’1—6‘!]—2(:]1
A2 GHdshE Bl o] Fof Al A ZINEe] A4 =4 a1t
9 35t A]4)e] Aol ok A 9 4] ofZolHck, olu} sk
e =0 JLX(Jiménez-Aleixandre & Erduran, 2008;
Toulmin, 1958)0] tfsl 71258] Thol4, sieAt 2AS Flho
?F A4 4] AFstel] dhsf 1AE ¢ QlEE A °J§J+- T+ "
HAE oEaAREo] o T X|4o] -5 913 A%AL, &
2|412] A (audience)S 474311 I A5 K3l owdt A4S of
A Ao Bote] Q144 HRE A5k @Al Berland
et al(2016)= SH5AVE WARE A o= AR dlof] 150 A4 4k
o] B7hd Zlolefar o71A| ww, 119} RithEl= QAA 4o e
A2 74 Tgole] olArEe] AFLZA Tl ANS
Zolabal Hokth o] ¢lAlH Exs} zJZ_L} 174 5] @JFEM &’12

= GAIsH, 2 Ao M= ool 2
So| J10K3F 2]A19] HES HA sl OIEHE-] o]A]zJ Hge o]ﬂ

Waat stk 3%

[}
L

e

c

97 PTUES

& AR, 5, A B4 5 ol ol
TASNE 4= glow, WhEA] Efeol 8 Fomt 1 Aol oW
AR L BAS TSk Qow, o didsl] g ofuat Tst

A 2 4jo] FagtA] FA|gksk= Aojetal Q= A ojnf HFE

(E-FD) PP ORL AR PuS ey, o)k Fe
A B 4 Q=S A4 sl et ol HEH B FA
ol AL B4 QA BIEh AR AL WA S1
ol9lck Q1A BEE QIS o] B 1 Hlo| o] Rl TES
YA HE 7128 TSR AR old 4 glor, o el
L 2 Z0MS WE ¥ A R0 Fa) AR oAl BEE 3

=2
o R et TR ) ol s PO

ok Al WA S A e e TR A4 T B AR
RS B, ol el IOk M-S Siet wet AAke Ty

]o

o AT ASES SRRk et G
AMZ3he Bgolglth. 2 Azt whtct ) ool e
olstoldl TE-L WESL oG SASAL ThE WAZ o
AT 4 9heA) oS Ak nhx)u} wAe] Boj o]o}4]
A t=oloAs Al WA Sl Al ARl thlste] Alxzt
o @A A4 T4 o] =R, ofust 2|4] ko] AR

A=l w2t A4

A B3 PESHE o) o] ol e,
A AelAs HIE sisAkEe] E] A ofmet o) Ak
OF QXA BHE HASI T BHEE Ao A G4 S

BB Zlelso) HhEel T He Al

A QA B B o] W X)4] 4 AR ol thAolA 4
3 5 e A0 AZEGon] AARE skl wof 2ol

| oo

T
“’%
ofr
o
N
oL

A Tl AR Q1A BEel AR 4
@ Sl W e WAl 24 g o = *P?r
ST AS Sefstel, ol aAEE 25 1
OH5H IR loF B 3% AR Bof 1 44 182 015
QHck

o

A

ﬂd
i
5
o = 1
i

JHUHr

2 %}%% OlTOW OﬂﬂlMF—«l lﬂ«l-‘&} 5 ANES Yk
] 1=9J= Slack 0.8 ZIeY¥ =2 7|5-& A5 0 1, Zoom .
01?—0111 28 =0 =3E|QlAL =9] o] HALE|SITE it
H1o]] Zoom O 2 o|F 0% W =97} =3 R] ke -
7P 21 ﬂ olefgt - LEo] TAMRE o]zl HA| =2JofA]

ol5o}2] 1=015 o] ofuft =oj7} o]Fojzl=x] moleta

ol olEoll 2% Be 5] Ul

2 9 27He Eo) slebiglek b
w2 oleh B WS PEslgy, 24 Rl FEUU
Asah 1 Aom R Lk 944 B4l it BEwES
Apgatlch Eak B0 B AW BAelA shArEe] Ao
o Q1412 Exo] Was] Sejubx] ohe HES T
37} o|ofal A =elolA] WESlol, 15 QA of3) 1 Al
of AUt B4L mrt BEs ZAsA Yok

i3

O:

ol

w4 Ak BEs] 0}1 Efg
A BEsP] SRt R Aa2i 2 El Ak & Ae] A RIA
At A2 A AEAVdE SsP] 8l 44 H2E A
ke A4 Y B ollvlaat we) wiEel| EQyghe o, ofF|
TAP} of gt Q1414 B3RS o8 T9ksk=A] Brisks Fiol3ick
ol gla WA SuE AR MRS ‘ﬂ&@zi 745 L
= AL mjokia, 1% QAR EJ_J
Fte R TPl of FellA] upERd Q14 %’E% s}

fEss T, ofu) co] Tk XAl T4 gs}% o7 TR,
o] 3ot A4S oA FTRIA SReAE V|E0R fEup)
oloiZir}. ofnf 1A Tof BEo| 2 HhAS /)RR 55, T

o

Vol Q1414 237} gk uh glo] ek Wil 24 o
918 FEsgIEE 7 Theols 2 959 Q48 K7} ofwA) uk
F——l‘”—EXl Pk, U AR F FeA RES PEs 2

L BRIRERE S Rt RS R 2

Sope ﬁ_wa. Olf7h Q1A EAFC,

= Mz T ARL ou|uAlEo] AT 2|4 LA SEo] A
skl 147 % ol A A AR A THieks Ao
Sick ol 1ol WA okmtel Ao QL4 olele Hatst

49



Ha

Table 1. The epistemic features of the activity that were coded for each aspect
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Table 2. The structure of the explored phenomena under the three types of epistemic goals
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Figure 2. The table of contents created by group 3 in
the second phase of the activity
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Figure 3. Part of group 3’s final knowledge product: An
explanation of the physiological effects of caffeine

000 kel A% shlllo] MsHA WU B opUch ol WA ol Aug
OhAT Swo) W YR FUNURTE woT
ST T UL AR

)

rlu

dm

oA

njo

5

2

i)

14

=]

2

H-\

)

ol

1o

0z

o

Jon o

I

ot

ox

fllo

14

=)
g
o
o
Fu
[
e
i)

L

e e
o B

e

>
L)Y

o

o o

ir}
i
N
o k2
)
M OE
124
)
oy
jo
I
i
i)
T~
Pl
)
-t
=2
o
A re
o mlo [
a
)
e
o |o o

b2}
2

5=}
e
i
i)
N
E
N 2

2
T
A
E
o
In
ol
jo
Ho R
ﬂ
o J
e
e
e 4 f
Bl
U
N

1o
)
oft
@
42
ok Tl
fol
B
rir
ne
o
2
aj
il
ot
%
rlo
£
t
i
>
=)

=

2
- o
rek
N
X
2
o
i}
(114
4
rr
1)
ofd
-3
ot
ox
o2
£
ok

=)

e Hol7|E ster] ot Ui

S E 48
2
(=]

Figure 4. Part of group 3's final knowledge product for the
audience: A suggestion regarding the
consumption of caffeine
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