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This study aims to explore pre-service biology teachers’ value orientation in terms of scientific observation
and representation in plant cell microscope observation experiment. This study focuses on the pre-service
teachers’ value orientation in relation to objectivity. To achieve this aim, we used a hypothetical situation
that pre-service teachers should teach tacit knowledge related to observation and representation during
the cell observation class. We presented a hypothetical situation to fifty pre-service biology teachers
and collected their answer about that hypothetical situation. These answers were categorized inductively

Keywords: . . ;

ObJ'}ectiVit based on constant comparative analysis. The result shows that four types of pre-service teachers’ value
Va{ue oriZntation orientation, ‘presence confirmation’, ‘mechanical objectivity’, ‘students’ subjectivity’, and ‘trained
Observation judgement’, are confirmed. This result also shows that various value orientation could be reflected on
Representation teaching an experiment and tacit knowledge related to the experiment. Also, many pre-service teachers

value ‘mechanical objectivity’ in observation and image representation. Also, pre-service teachers’ value
orientation and perception of objectivity in scientific practice could have an influence in teaching science,
this result could give provide suggestions on science teachers’ education in terms of scientific practice.

Pre-service biology teacher

. ME Aol ofe] 2] 1% v QltJung & Shin, 2015; Paik & Nam,
2010; Choi & Seo, 2012).

A} Aolo] REFl= 712} AldL w4 Al HkadE]o] SIS HStaSE Aol 4] o]23t wAe] ZFX RS ol FH =
oA & - 7P Ao R gk u|Xch Eisner & Vallance (1974)= o] X]* 191 42 x| &)(explicit knowledge) H.oh= AA| Ayt D
23t WAL QXA AGAAS WA S| A|FE 08 At b} o] Qb= &4 A (tacit knowledge) o] HEPgollA zlo] =8
ol opfe] Bt WIS Awaks ASjole} ol wARS W A A4 sk Ado] S| offofR|= FtellA]
74o] 2|kl 7}x)9) vkgto] thaThE 229] 2 M| Kot 7} BpA] 2|4 Aol 2 FaFels UEIshzlch(Polanyi, 1958). 7iloA
Zake Yo} o mumo] AJA ox] 2+ 4= gle Ao|o) wE) Askelo] Uehb= =4 2ol T skt opet Algo]
A WIS BrESkaL i wARS] S IY At ah wasol] gt U 7P ket Nonaka, 1994). B3k QF=2] A4t e
Aelnt 980 WAL QL] AR RGFolt Aol ofa) ARE T WSS i ket sPYe] AA o] ofs) olFolA]

Agslo] 031 98-S APATEL HojZal QrkYoo & Chung, 7| el AR] 7EAAFHo] o 24 o= Hard 7hsAdo] =tk
2005; Chung, 2005; Chung, 2006; Bain & Ennis, 1995). o= zjstw  WEHA SPS0] Beby AA S Shadhe AgollAl A4
o A& o]l 2= git}. Ea] atu-s Holo|A= mAle] B3HA ofe} YRA oz wApAte] wstol thh Bt 7RIS I
Aot TaH Al d°ﬂ ot Zpja) Avde sstig Aute] mg: ARSI At (Park, 2010).
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ol QoA A IAE 271 9]k Sheldrake, 2004). olefet A4
o1 WPl 1997] 4 NS AelolA AR A2 59
s ZTshEA B Fole] S5Y Bgo] FAs| 2K
gl ME](Reeves, 2005; Sheldrake, 2004). T}sHr}E50] 331 o]y
3t 71X 50| HHdE wpehE FA7)9 ’\/\]—H*(rhetoric)i o AEE
oF AAE| WA Fgjo] Te SRL. B2 15} 18 #7o] sHIS
kA 48o]| FTRS w2l Q= Zo|ciReeves, 2005; Shin, 2009).
FPEO| 0|3 SAPHE EGEHe TR0l Tk Q) 2ol 7HxE
Ylo|m ATH 02 Mool Tkt T mAS] Ql4ITk Aol
2 dFE TAE Aem J&E}Eli QM(Sheldrake 2004). o]A¥
AL] Thatof| thst 7117 ©7) oA 2|Al0] SHAL. AA} SIS
o) 3sp) 53 1549 240] S ol 2 2 12 2o
& Holw, vtk 75HA 29 pApHof TejARh L= S
ofdd Holeh. Thskg oA ofFojApe clafet sl Augo
oFE R o7 W gk e IbolA WAL 7R R|FEEL S
Al A 7hs/dol 27] wizoll, ol wehA] sl digh Heka
AW oElEArEe] ZHAARES A as & wart ol

o] oA 2k}l o]m] ] A& (representation) o] 2= 11514
AL 207 AR} WA 2 b AR e] 7R AEES RS
SpH oz PRE Tkol 71 HEHolL HAlo]
A& Q] HFHo @It Daston & Galison, 2007). £3] AESHo| A T
e olgo| PEonAe] Srto it oheh 1 AR 28 A
o} T WHOR olAAY B BS A|S AT ok
=R WS 9 AMdAIA 9] Ma(description) U4l BTz E

HARE AY7] wiZo|thMayr, 1997). of2{gt HjZdoll A A4
B meagelA ANE AENE BT F e BEE
Tlkoz ojsolriglon), apiSo] A4lske A kAl sl
Z EA wgl ‘P o] Eaug vl QItkLee ef al., 2015).
SIS, WAL HIsslo] B Tt TR o]ojaj T
ou]A] A&} A o]Folrk 53] HnHY T2 G5 B
= T AYY 7B oluA] AR e F83 TS Stk dukA
o2 sife] WS B AR PeR: B9hs ARk AETIoIA]
824 &4 et A3 AR Qo)) dgsle: e o
Aol T S e ARl sAle] o o] B flEH, Fnl

(e WEShE F0F AR oAl HAfsHA Wit
B0 EATCL B 4 Qon], oht ke FejEt. o] T
o AL ALg TEREE AHole) Wl pel VL et
akE WG] ZAR AN lste] ofulALt Ak =] o]
oS YHE i, B2 ohls A4 doms Byl B
2 = A% Oes T8 AFshe gl ek W Y
o 99 el P 23} AT e 2] i, T
T e ko] gt Aol B} ofw]A] A oA

3 ItiKim & Stephan, 2014).
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o] AL =9J5HA] 2 =l Ao wiZolet Eolet
= 7R1e] 7o) W Tapx|Aloz wish BHolN eks A0
4 Aol Zgt Ete)7l= E7HsHA UERe aeHtell glth(Daston
& Galison, 2007). 52| APAe] HEAT) o] & &35t 2|2]9] AYAS
s B3l o] FolA ko, WHHE 49| e A= S &

Jél} ZH@_O] Aoz o] R HE=AE QufRltt weba A
HichHe] Qletal AR = Tl tiet Sws2 Tt o
ks JJ%@, o] sl zjelsigtth(Daston, 1992; Lee, 2013;
Reiss & Sprenger, 2014). W2o] Tfate] B4z} Bag oty o
Fol A 7T RS Tiste) BT} pelE shfe] F2
T2 QJtk(Smith & Scharmann, 1999; Chen, 2006). E3F =+ 1}k
18 o) AE= Kim & Kim(2003)©] Polanyi(1958)2] Q14128 =
Aoz Hetugo] WofA Aedat Fedol tigt o] 24| ofali7t
Zaghksy 74=g vh Qlck

Pa1H AT el 1 AR Rt ulz) o] 9]
. Reiss & Sprenger(2014)= 434S A 714 7lg oz LEsh,
A @A e ARLS: A5 A &dsl= A (faithfulness to facts),
T 7R A 9] S F=+4(absence of normative commitments and
value-free ideal), 7]21& Tate] =T (freedom from personal
biases) O FHESFATE ARo] ST A 0 =A o] AT o] ZA
£ (ontological) OJFolH AZHE Adolet, FH 71 12w
7NelA wdate] =L 9lA = (epistemological) o Fof| A AlZRE
Moz & 4= glrh o]of H3f| Daston & Galison(2007)2 HSA}S
v e 2 mpelxbgo] ifshA it oju]A] A 9] 5 M-S
ok Aol &EA )l Alg ez o]folf S-S 5| = Frh
ool ol=gt HERES] AldE dE9] 2144 Y/d(epistemic
virtue)olek A1 Fk TS T e SRS A4
& i W9jeb HollA] 1Al Aol E WAL Tt )
7191) 3Fak) Ao} ofA THEHE o ol & AR o

3 B4, = 2842l EA|%7] wliolc). Daston & Galison(2007)-2
17A71 58] 2047] Eote] Tslol A HakEe] Tt Aolrl 3
SLERe 01414 EAlo| whe} TSo| sk AoKsight)E SEbE.e.
v, 21 Aloke B8] Teh A9lel 1 kel Yeles wolr
Stk 5L o Eol(atlas 5S @A TGN BAsko A,
OJAMA] Z}elQ] m&o =1l <zlo]of| %g@’(truth—to—nature) —Zr
o] AAIE S8k 7] A1F] 234 (mechanical objectivity), &3
o o wHEol Taky AR1Se] A Azt ke ek
% FP(trained judgement)o|2h= A 714] Q1414 gAo] e}
U2ES-S 37313t o]& HIEC.2 Daston & Galison(2007)2 7|
AR AP/ olekes XA Yol st FafelE Iglslr] ARkt
A& = 19417158 =, Blald] 2jo] doju ApdS F-5HA]
> Hohso] ZARUNLL S| EAstal S HolF3i:

HIS whe] Absld Tgse] BolN Tty Zwbdolel o4
o Egehe AL Sl oR oA YA, Be TS o)
4 el ] AL ol A4S AL, Ak
L A7) 93t theksl w8l ggtth= AL st Daston &
Galison, 2007; Shamoo & Resnik, 2015). W&o 1}8h2 Al
AA, 21A ARRA Ao Tt WL B Hehng B4
FxoA oie] L BIAT Qe AHolet TeEln, Hokm gy
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U= AfebA] Al wkela] A% s Zdol| oigt o] 24 ofsf
7} agh Aol cKim & Kim, 2003), wab o] Asolaie 1t
I} AfFoleh= weka] A dP9iet wiste] Uehuhs oH|uAE2]
T AFFAL AL FA 08 AW A} sk
o] A-toll M= Hfeha AHS sk Aol opd ‘1fehy
& 7h2 A Ap ) e o] AEIAES] AAATEE mofel
2 g, ol Holas o] MELASS TAPTHS Fajo]
ALt} A Ado] BatE7] AlAkeh, wSsbds ol AEShS
HIgE Wk} et ws-g FAlol| 9l5]7] uiizol el zjop
(sc1ent1ﬁc self) @} $HA4| 184 zjoKpedagogical self)7} | WL
Al7|2 & 4 JKKim ef al., 2007; Park & Bae, 2012; Han,
2012)~ T3t ofH] etwARso] ek wpst o] gt Ald2: A%
I} wetof| whet ohEA| vrepdtial oA ltk(Yoon, Kang, & Kim,
2015). uhEo] o] QoA shfe] Sk st ik AR AL
2 oju] YERAES] ARAFIL HolkA Sk
o S 45 A5 5 S Al Wl e
&t ] AlxEZE = 7875 a2
Ezﬁéﬂﬁoﬁmqﬂq @Q%ﬂﬂlﬂkﬂ@ﬂﬂWﬂ

|
Off
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>
eY

|

L Al3Jo]TMEST, 2011). ©] *‘6*011*1 SIS A Fofdd Al
S A AR st GAto A Hud o R fio] golgt
FEE Holg E2e AR 1 H An|de z2pei 2de
gtk o8 F9l ﬂé‘e% Rt moBE AH & 5 Qe 2>
NESS Hof A7 4249] o Zdstal 2ol e il
PlolAE dgsiise] YrtA oz SHIEe] W2 Apile| Wi 7
S IR 75she I A ofFojxiet. ojeiet dnlE ¥
2 A9 g Aduto] AR o] RofA)7] s et At
e TRt A 2)4jo] Lasi, IMP} o] IEA A A
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o] wAPAA A3}

AFSo] AU gl AT S A

H'l
rlr rL

1. A

|

1. @3 ot

o] Aotz g Ao AR A3t Z<)
oful A} S070] Folatgict. A HolA S-S shaMa Awuy,
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o sl wleishn) glof olelgol gl A= BEsha
A

o] GAelA ol IARSS] T T Qo] ofufdA] Belst
7| et Figue 134 2] 5t W] 45 2 343 3, o3
A B BN QAR dol & 4 gl AR A
2ol St ATAHI A1) S A Sfsich, A

o 3 mpolA] A& o En) Wnl EHOD BAE A4S
902 Auske SN Ee] Aol AL 4O,
o} 3] A ol o] Eak B0l Aol ZastA o}
5 AR I G0 8 4 o sich ol o1

Ml
_|~

[e]

[
A2 ARAts Dol dojdes AEs BEst: 29
negsteh. ARAts s doldos waw e ddos
3 MEstes sttt gzmel AL o wEo] HAso] BEE ¢
=) Azel Aoty of 42 w1 &4 Ae BE A@AbelA 22t
2 A2e shart.
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Figure 1. Presented hypothetical situation to pre-service biology teachers
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F25 ST S o g ANSkaL Tk ESE Lee ef al
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o] (o] 49 of A 821 st 4149 Agolck 5 o

$759) ulaAr5elA) glo] FaT A P A sao]e]
Bck B2 59 I olel olSo] wlo] 918 B
dhate] HaA Qs AeA, 0] 1% o] ohd A1o) T
AL Fefulg Aol

. 71AE ABd A%

HA) ol 5 Ak 7)o sehs o] ARIAEL: Shsol
sk S AP0 olTolAol T Ak ok whA
o5& 5P AQ) wo] Fofsin] Au4o] A4S Holi v mE
o} 2w A|w Hlofet A o5 Wake Au
ARE fele] Fto] ofAlgl TS ojulgick. ofeiat Aukio] 3

%
f

o)

Ni

T T 198158 Ukt 714K WAE wisto R Ale] o] ol
U S 2 R A4S olAlehe] Bt olnlE st

= ek F—J gyt fARsIL 17471~ 18417] Ate] S4x} s}
oo ot AAA ko] mete] 71} Fadt 7Ex|o|A R i
O 7 XAI5] AEfslr] AJRFSHHAL, 194]7] o] S-RE 9] Hftofjal= ¢
TAF 52 WA T HAIE 2E] SESke 2lo] SR AR
o] AR 2HelslA] ElgithRadder, 1988, 1993, 2003). Daston
& Galison(2007) o|&fgt We2lo] 7| A4 HaLE v O & o]Foj|
o, = o] gl 7IAAE s slorele ARtk Aok
olefgt M9 QAR EdE 71A14] 2 d(mechanical objectivity)
olg} o] 5 &3k

194)7] o] % Ffeixtzo] FasHA Agztel 2 Fie THQIe=A
o] IEAP ek TS S8k Aotk £ Altolut 51H4 wek
of miel UBA AP o2 A O] TR AAS eS| offth=
Zoltk. Zizdo] mpsto] a4 7Ex|R|gko] E= Aol A st
549 =elE ZE AN FRGE QA7) 7Nk = o
Qi) =27 VIR = s = Qlck ohA] Eel, vellAlA et
22 ohE AlIAAE Yol sk, Wt B HE A v
ofoAlE 7Ht §lo] B IrfE Hojof sh= Zlo] HiE g9
Y AJ(virtue)?]l Ao]thLee, 2009; Radder, 1988, 1993, 2003). 15+
ks ZHollA 71A1A A dS Fteliordt #a1o] Yo7 of
713 7S A 2 A9 AMKIEAL E Sal S4E A= e
oheet A *WX]*‘ “12jal 71 Hert Ee AARe Y QIXER
O] YUE FFsloF gtk olfgt 2 Tile = A9 WAL F2
oqq_;q_g,l E}x}o}(gﬁgﬁ) jl_]—Z-LO_ 1]_617(4 7}13'4—/&% AlE 9,] quﬂzﬂ oz
Z1s8kal Qlek(Lee, 2009). o] AtollA e AR AR WARSS: w5t
A& A glo] A& FAok s, ‘Al

nrl

A A x]ﬁ L gt A

L e S Fu

a
P1AA ABAS ST AES T WAl oy 1
AR BE E4e T2 pste =2oh] iR, ofn x|z

A= A Tk T giAke] nE EML g2 goy stk
Ao 2ol Kol 71ESs IR AdsfoRlths dnlaikse]
ol 19417158 Tt LRt 71414 2ol digk Aol
NkJElo] SIck & 4= Sick oleidt 71 AEHg ol gt AT
© SR FEA) QoA Qlolahg a0 BAe] TshgEe] Eav

Ao] HglR e F e 9lk dlE 50 1800 ==ollA= ot
B 4=l ARES FolR Bl T Ee We'ed 722 Q1A tiALe}

SEHA AEEe L5de] IRP|ErRolMe AW R
?JOH ZrolR7]7F otk HiAlol HiF-Ee] BlAES)A “this
study’ of 2 AREFo]o] ARG FE 4] Aol Al 4
o] Ea1 ek o2’ AeriAle] wake olile] ZiqlAfelar =
ol gAEES t}is| Adikdel w7oz QL= el gyls
Akl W71l it (Hyland, 2002; Kuo, 1999; Reeves, 2005;
Sheldrake, 2004; Tang & John, 1999).

“fSojAQ| BE2 L2t B BE ZIE oz 21 R 7125t
£ Zoj2fn 42tsty| WRolct”
[oflH|AF WK]
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AABIAT. ofv]uAl WK Thetofjde] a5 ks a2 B
ols Bt ZkE B A S Al 7] ol RS adiE Wolks
ole A& ARttt Yok oH|alil HRe Kol Zle T2 He

AL Thast Babolgt Yshy, ATA RS _,—]6} 7|5 A=
WL 9tk 2 oulamA HROJA 9lo] o] o] 25 otz WL
AP G- 2o SR Aold, o]E 8| APRAloZ 213} 0127}

UEPAL o5 #2131, Hol O] Holok gkg F4Rith A=

o] A} HRO] T ol A o] A 71414 Aol =771 9
old 194]7] ZetREo|U 27] =2l dFoA =0 W HEolA
1ol A} 7+ slo| dlsl Hu|E2 71x|R|gF 2Ho] =#ukT Q)
THLee, 2002, 2009). o] 7Sl @A 0] aR}e] ¢1x] 2] Eof 25t
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Pre-service Biology Teachers’ Value Orientation Related to Observation and Representation
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Figure 2. Pre-service biology teachers’ action system model related to teaching microscopic
observation and representation
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