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This study explored a possibility of science concept learning in scientific practice-based science instruction
through the review of literature about situated learning theories and practice-based science education.
It was revealed that the situated learning theories were closely related to the recent trend in science
education which emphasizes students’ active engagement in scientific practices. From the perspective
of situated learning, concept learning occurs in the process in which learners make use of concepts as

resources and further develop the concepts through the emergence of conceptual agency during their
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suggested.

participation in practices. The study also found that the situated learning perspectives could apply to
science concept learning in scientific practice-based instruction: Science concepts are used as resources
in practice-based science learning, students can better engage in scientific practices as they take advantage
of science concepts as resources, and the emergence of conceptual agency can facilitate science concept
learning during the participation in scientific practices. Implications for school science education were
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concepts, CCC}E ol4ato] TS ofafele AL Zasi)
(Konicek-Moran & Keeley, 2015; Nordine & Lee, 2021; Schwarz
et al., 2017).
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o] IAE vlaA =L A= A AXS) 2 Greeno®t F=2F
(Greeno, 1995, 1997, 2006, 2012; Greeno & Engestrom, 2014;
Greeno & MMAP, 1998; Greeno & van de Sande, 2007; Hall &
Greeno, 2008)2] A& AEZ o2 AR, o|& vjgo g 7sHA
Ay 7] Sl et g Bl AdE AoEA Bestn
A B9 FARE BRIk BHL Bl ool 4 Urke of
ojt]olE AQHgte}. mpAEre &, V. #3HA] gy 7]Hke] =qofA
sk g s oAM= o]x&oﬂ l.—__,]-G} Ak Sk O]E_L]- 7MY sk59]
Ao v|Feo] wpoka] A 4]0 oM Ad 59 7=
=5k dl Zagh Al 7H] AR kL W 2iES EdE
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7]1@44 J&%‘éi?‘%l st
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AR N = e e e
of M Z5#Ql 35 0|25 iR Sk5= ‘¥ S(acquisition)’ 9
oA T TtHON, 2006; Scott et al., 2007; Sfard, 1998). <&
£0], & defl AAE, B8t wsollx et 7lg k5 Piaget
o] 29| gk ol IHslr] AlRteigie). 210 whad, sk 7l
9] Q17| Ftz7} ‘FSHassimilation)2} Z(accommodation)o|2}= 7]
2L S5l AR AlAIS doAkgeko = dojdth ofrf 7Q1e) v
a_/:\_oﬂ A= o]x] e J_]-b'l- 7HL=] el }:l] sl X]/\] o) _L/\]—o]—L— Ao
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‘5H1174‘+ Mz R 5] Q1A 27t 2A o] deixle 20|
2 k59 Io|tiScott ef al., 2007).
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o]0t} Ausubel(1978)-2 19] 53} o] =(assimilation theory)of Al
Solulet s ol uol ol Txe] ASES o) W)
5, Az AR 1S ) ol AR ) et
F9Ju] d<&(meaningful learning)®] 43S E5I%CHAusubel,
1978). SFA]Ft Ausubel @] 0] =& Piageto] o| =23} LR = 2973}
E4< AYaL I, Piageto] o] 2of w2, 7Y oh5 ks
8ol ¢

I=IE=1
J o3} =2 E(content-independent or domain-general) =



Possibility of Science Concept Learning in Scientific Practice-Based Science Education
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o] whgzo] st TLoAL et Aol ol27] TrkA] A4S
st ES 71EAA] g= Adke YElUA EAckBliss, 19953,
Metz, 1995). o]2= E&], Ausubel?] o] 22 Hlk= 2 0] X 1of| Erj
sha1 9l Piageto) ool HlgEI2) el ik 53] A Bl
el A o H-Eo|Z 2l(domain-specific) 2912 7Z351H =], o]
o} THE Ausubel 0]=29] AL E3| ‘Shof
Zagt sitfe] R s} ofu] U gk Aoleh ek #
= QOFEIL gIth(Novak, 2005). of={gt T 2o} wsAls0
g A Beff sHE0] 7HAAL Q= el F&ske ol 9
wHow, SIS gt A et sl B ATE &
+= o 719935t Eylon & Linn, 1988; Scott ef al., 2007). $4]
vl Zho], Jg wWHE) d58 sHAlSo] kAol E-E oA
AL BER S0, o] $It oldl 7P DA WS 5
HE sl oS Teel doR gajske Heo] FaHo
2 A=A K Driver & Oldham, 1986; Wandersee et al., 1994).
14 Piaget} Ausubel, 12|31 0]39] g W3} k5 o] 22
off WAl o v =R Wt AdE g5dhe SgA iRl 23E wE
A= FE-o] It Oh, 2006; Scott ef al., 2007; Sfard, 1998). O]Eﬂ
?h o]2E3k= EE Vygotsky o] o2 18} 7l S5ollA A - &
312191 2219] S8/ Z23I3Ick Vygotsky o] ¥Hof wh=r, 7H
e AR} SEAPE WRshs ARRIAQL Aol WA SAskaL
oZlo] o]% BF5AL 7HQ1e] wSl&of WHSlE o] Sh5o] dojidtt
(Vygotsky, 1978). o]2fgt & 7 Sk5oll digh A1z 71919
oA AR - Z3HA1 Ao ' Ststal, siido] el S
) T 4L BEsUchs ol )k ook TRo=
2k A% Bt AES uheo) 2gel ojs) sielo] Aalof @
ooR WL Qe HolA o) o 253} Felat el glrti
& 4= It(Oh, 2006; Scott et al., 2007; Sfard, 1998). o]o] tjj3}
Sfard(1998)= 7| ol252 e5A MdS 2 HAE& ‘o8,
L, UHEY Som A= tEA AR I EF WA
BAI%0] “A]4]Q] ] E(acquisition of knowledge)’ of] 2 Fi1 QL
= 300 Exoleka Aakict.
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o ol FEA thed) Aleksol wel 7Y JOI SN ;W%—;«
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‘A8 F=A|(community of practice)’ & 21| 3HCHGreeno & MMAP,
1998; Lave, 1991; Wenger, 1998). w2tx] sk5-2 Aldl 3-5A¢] W2}
oA THgslRiths B 54T S5AIE 595 A3l ofshe
Aoz Sg Mol olnlolck I of ol A%} sk olES
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Lo 2 FHEA Q] Zoi(peripheral or partial participation)©]|A]
oIzt Zol(full participation) 2 O[HeR= T o2 RARE| g}
(Lave, 1991, 1996; Lave & Wenger, 1991). 12t Hx} FA5E o]
A7} Flckz 22 AIRlo] sl $53 B8] FAIRloR et
U= AS Slolat B ofjel, 2EAV} sk o] o wmes
T35 Hrl= AL £33t Greeno & MMAP, 1998; Lave, 1991,
1996; Lave & Wenger, 1991). @jusHH “nlz] A2 thE 7|3E50|
0] Bhte] AJEAE o] R AXY, SEAIS-L (212 AlgA} TE

Ao} EAet fgtol 7115171 (Sfard, 1998, p. 6) Whzolth ThA| ‘?af
o, ”%]’ Q ol 29| Tl Sh5oltt F5Ae] Aol Froiste]
35 Adshs A Aol 35412 37l 71ofsk=
e}

A3}l HH]—oq 011:}1— ko Ealfﬂ. kh:g
oL} o] E, 7|5k ofW Weto] FUE =] wke} Tzlo] WEEE
Qpifolit ofatol ek supoll itk AL Eai) ol o}
Belepr) 018 NS WAl FOPt 8k ALt
o] A& thE FHbof| {lthBrown et al., 1989)= AL W&
ofHA] oA olsid 4= Slrk

ufebd] it Al sy OlE/FES o] Qi shyo] Yol
QA= el (authentic) ABFO 2 k5 317 o] AS|ok gt 5
ARt oluf 3l Aol AA| AZ AlAIE FrARE WitelA] SHAY
5ol ERstar vlt2s} Hglom TRt diEo] & 4 e 2 A
= A s l= AL oujgttiCho & Shon, 2015; Zheng, 2010).
wrh PR AR BHS ST o5, AP ool ¥
:rL—g,—]__,-_y(ChO & Shon, 2015), SHIS0] UAT oA ASl= AlA|F Q]
FA\(real world problem)L} AAJZFe] W (real life context)S ET]=
1% FASHE Sek ofide), Tt ws: BololAlt A8 ot
oA Feto] IAH AFEJA A S(socio-scientific issues)= 1l
A F=AE Yot Algje] mgto 7 F-g3ly]% sgr](Sadler, 2009).

AR, 2=t Sk o] 2ol whad, A4 A3 E7REY] BAl
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Aape Anje] ujetol EakElo] A0l AHSEIE FAIAS A
ufe} oju|E Fokal Ayt FH7 Sls3H ). Zheng(2010) /g
459 olefth 528 Aot o] Ekeplblnded) i Aoleh

shoick 1, olelgh SAL TRPA Aol 2|43}
750l A= o] k= NGSS9| Asfiete Wlo] Fah= Aol &
4> QITHINGSS Lead States, 2013).

TR AR Bl ol2o] 71 Bk oS} AEle N2e
BHOR PR W F|E ofF o|Eo] We ws, 53| B3
A i) Zrelel o) e 24 ol 1 ke o] shie
A5} 315 o] 2of|A] thE= Alsjo] ekl ARl ol/\]—/\HD:l—_,]

el o] RojAi ARl A9 WAL, o] o] BN ThRi
M AP, S et o] $ei7k £3] Wt Adoleti Rk

=4 Holgkar g 4= 9K Greeno, 2012). 10w B
AL /g% sy o] 20 WS ek Ads xRtk M2 st
5 7l o] BF0f| Hl5o] & uf 7l Shgell W3t Fadt Arle
Wzskar Qlok thollA= olof] sl FF4 o= A7) = itk
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a]m}
J
i}

A5 5% ol =3 A Sire] Ao BN Greeno W 1]
S=5(Greeno, 1995, 1997, 2006, 2012; Greeno & Engestrom, 2014;
Greeno et al., 1998; Greeno & van de Sande, 2007; Hall & Greeno,
2008)0] Ak QA =2J5l9it). £3] Hall & Greeno(2008)= 413}
shro] oI A Shee] Bt AARIS 371 Heleto] A
AJgH v Q). o]50] AdE FAlo g AFS) 3R50] ToA] g
shere olmA) olae 4 Amrle gk

AR, 7WE-2 Aol olehs S Sl S5EtiBrown ef dl,
1989; Greeno & van de Sande, 2007; Hall & Greeno, 2008). 3-%4)|2]
Ae gs gl A sH21 pck. BEAI) A
Yol “OJrfag, ofsf, ], —‘:Xﬂ s, oiF A%, e ol
Skzof tigh 2] Eul’(Greeno & van de Sande, 2007, p. 12) 53}
e tHlRe o] EREL, 1 Sl Aus mashe W,

e A B2s1 W, AEE o] BAS Hitos 22

Sh= b, iRl e bk W, TS e 9
ofaliet 4 Q=S SH WSl s PAHOR gt gEde
= Aol ek Vel s e A1) igteomeny) ¢
F2A, 250 Hast 74]2!% AAsha &2 27k /\Hi
A=A A 7= skl Az orfiF ke ﬂ
o) A8 2SI Salole o FRT AL Teh e Age

5 AMgaks MRS B 71 ofaEl 4 9ItGreeno & van

de Sande, 2007; Hall & Greeno, 2008). <A, Hall & Greeno(2008)
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of wRER, FA e} A 0] e T obs 2 F0] 2w HESA
ABS Saslel AuE SV Mushe at 2E Wt Aol
AT T Zulolc,

919k 22 THoA] Brown er al.(1989)2 A4 4L si5e]

ool mck S Slek “IEtools) (p. 33)2F AT B
I, Hall & Greeno(2008)= 7\g-2 41353 9J3t “A(resources)”(p.
216)0.2 7|58k 1A olsE|ofof qittal FAskgick o] e
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A= S ws] Fiole] ASalo o gater mi 7ze] ¢
A3t Zo7} olek. ShA QT Hhel Lo, HEHQ B o] 2EL
e B A e AESHE ARRE AR Beaii sk
A o) st TP zsle] i v, A Sk of2ef e
W, T N e NS ARgsks Alae] et Alse
3] o|52ojAof Ttk o] ofsisly] sl WA Ado] A=
Zbo] a1 Wz el AAo] 75 (Cho & Shon, 2015, p. 210)=
AL olslet Lazk Qlrk 2, Alse] sAoA Folxie v Ae
AEA A2k AAle] ATt 71 2g3k] The: BES 245

I
=l

A ==, olwf de ool of9A Bssof sh=Al FEstaL
e o ARG “A(p. 221)0] Eek. o] Hollx) 1, B4
RS AR A vl ARl SIS slolE e 18
57 Bl 9] elE aR FREE AAE uet AT &
A aZelA] s A oie] skrd Ao vist Bgos
BT A ABRS S-S oet 34 A Ao o g Bl o]g)
£248] A2ef oie] sleks AT 1 9JeHCho & Shon, 2015).
olef= Te2] 41 shro] ol ShSo] AkeEHel HSlof
el ol 0 vislohe Aol A0 olsheld Y A
fozA FEIATL 012 F3) AP skt 4 AR ajof Tt
(Cho & Shon, 2015; Greeno & van de Sande, 2007; Hall & Greeno,
2008).

A, dS 2] ol 8= w &1t MEA FEREL NEe
ALgSH= ST} 3 Al WS Brown ef al., 1989; Greeno &
van de Sande, 2007; Hall & Greeno, 2008). 7'g& AMESH= A2
Aa}A o7 1 FS WAHAA & FEAe] ESlE wholso|al,
A e
ol Folam, s T5A) Azke R AAS ofsfatcis AL oju]
BT Brown et al., 1989). S}AN 54| 9] ASYe Azl F2la}
835 A= T=s Aol =3ER] etk 5|8 A 44
oz thEA FAEEA AL wstelal, dgio] ofRolAlE A=At
I ARt Sote dReA Foks] Ak Aol Aelos
HEl= 7d A 7P 2R =A 11 ofn|7t ZE9) Jﬂmoﬂfﬂ
Aol QA4 E K Cho & Shon, 2015; Lave & Wenger, 1991). w2t
A $53 Aol 71Ee] e AEA HEste] A B
WAL ) 7]ofE 4= glofof Bk

Greeno2} 5= E(Greeno & van de Sande, 2007; Hall & Greeno,
2008)-> o]&qt s3AH] 8kE: Pickering(1995)9] ofe]t}olE o
TNd2 34¢] FA|Ad(conceptual agency)’ o]k g-o]2 A}k

A B9 RS AT AR e “gele] A,
RS e BrhE ojE 445 4 ol Ao et
Z(Greeno, 2006, p. $39)& efulghck wc FAL O A B9
AL wrRlehs Holis “ojobel .. AMES Hesl s
Aul 150 AR, 484, B, olule] Beto] vTH R B
’(Greeno & van de Sande, 2007. p. 12) gk 4~ Qo & JEA
B9) FA0] ZUHTRE T8 71N QL ehe Uik wET Al
eislo] ZH3L ool Halo] 71531 Dt Greeno & van de Sande,
2007). oS So1, Scott et al.(2007)2] 112ko]| W=, UAFAQ] GAF
(arithmetic)o]] 53t FH| 52 A= E}EP —rxﬂ°ﬂ ik M A
defoliA dorE Sl Hole A 3
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sdshe alt
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oJ3E ol Ty Wt

oAl 7 B TFge Hojke] A
Fie: ki o g2 St e it
oz}, 7de AHe = St A
of ofalf M= oul7t A= o= Tligo] Al tsh= Bgolet
31 & 4= It Greeno & van de Sande, 2007; Hall & Greeno, 2008).

olefat I A TS SR AWA B9 24
(conceptual agent)= A}2|uj 75}l tlokst 7@ & Ho|(variations) 2]
At B U2 tiete] Adeke x|ste] Zg o) g X5k
Alo g o]Fojxjol S Greeno & van de Sande, 2007; Hall &
Greeno, 2008). of|& £, Greeno & van de Sande(2007)= 7'g 2
gae) Jsie AEele AEagel Bdom BA AM)
(problematizing)’ &} <3} 23}7|(resolving)’ A= A|olslict. ouf
A A7 1= 718 S SAlsAY 1 ARAdel mAskE Aol
A @RSk, skl A A71E Fl A tikEE d st
L 9golA] o|sol itk 2, T A|e} sjAsk st A
1 As) el 5 Als] Woish WSk ok 343 1%
o] gtk A A & 4

A, 7 —‘—Exﬂ *Me Q7p Az thE Aol A-g3itt
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FHE B mie 7hs] FolE wie] AYe 7= ok gt
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=] Al ZHA Aol Higt Bt Zigol mix EEe wRdhe
Tpeha] oA Ao = ARSE 1AL, 1 JJré% &3l Eﬂ &
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o wfe} v}3. chlZe. WAle.2 S8 2 Slck wiebd Tt A
& olafsiAt 3 wolis Alale] B4 form)Rrks Alsto] ket k2
A IEE= 7] (function)of] 238 YI5=ofoF FHi(Manz, 2015).
3] Ao Aol A3t 753 Allslo] Q1414 BAE st
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Eberbach & Crowley, 2009; Ford, 2005; Oh, 2020; Remmen &
Frayland, 2020; Trumbull et al., 2005).
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At 7NES 5559] AN 4= Q52 onfith webs SE=
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2kl o]HX] 0}7]] o AFe 4= Qo). AAZ, Freyland ef al.(2006)->
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