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This study aims to analyze criteria and characteristics for preservice elementary teachers’ critiques of
their peers’ inquiry-based instruction. This study reviews critiques written by 31 preservice elementary
teachers enrolled in an elementary school science inquiry methods course wherein the teachers designed
and implemented inquiry-based instruction. These preservice teachers participated in inquiry-based
instruction as if they were elementary students and then evaluated their peers’ instruction. Analysis of
the critiques reveals that preservice teachers evaluated their peers’ instruction on the following criteria:
instruction context, science content, teaching strategies, students, instructional goals, non-verbal attitude,
and assessment. Their beliefs about teaching science inquiry were reflected in the critiques. Additionally,
it was found that four orientation for teaching inquiry-didactic, academic rigor, activity-driven, inquiry
orientation-reflected in critiques; some of critiques held more than one of these orientations. And they
did not merely criticize but suggested alternatives to general teaching strategies; furthermore, of inquiry-
instruction specific teaching strategies. They showed higher epistemic understanding of inquiry-based
instruction after mid-term demonstrations. The evidence demonstrated that the proportion of critiques

specifically about inquiry-based instruction increased after the mid-term demonstrations. Moreover, the
post mid-term critiques emphasized interaction between students as well as understanding of the nature
of science. These findings could provide implication for teaching inquiry and criticizing others’ instruction
as part of elementary school science courses in preservice elementary teacher education.
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Analysis of Preservice Elementary Teachers’ Critiques of Peers’ Inquiry-Based Instruction
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Table 1. Overview of preservice elementary teachers’ inquiry-based lessons
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Table 2. Goals of four orientation to teaching science (Magnusson, Krajcik, & Borko, 1999)
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Table 3. Frequency and Percentage of Criteria for peers’ critiques of inquiry-based instruction

o HES %)

T Togew wege wrd® asa  ws Bw vdod dE B N
1 37(319) 20(172) 24(20.7) 24(20.7) 9(7.8) 2(17) 0(0) 116 (100)
2 46 (37.1) 16 (12.9) 40 (32.3) 11(8.9) 6(4.8) 5(4.0) 0(0) 124 (100)
3 52 (42.3) 14 (11.4) 23(18.7) 20(16.3) 6(4.9) 8(6.5) 0(0) 123 (100)
4 43 (43.0) 14 (14.0) 17 (17.0) 15 (15.0) 8(8.0) 3(3.0) 0(0) 100 (100)
5 48 (429) 25(22.3) 16 (143) 14 (12.5) 4(3.6) 5(45) 0(0) 112 (100)
6 30 (27.0) 21 (189) 20 (18.0) 23(20.7) 8(7.2) 327 6(5.4) 111 (100)
7 29 (29.0) 26 (26.0) 8(8.0) 19 (19.0) 9(9.0) 9(9.0) 0(0) 100 (100)
8 41 (353) 30 (25.9) 19 (16.4) 10 (8.6) 9(7.8) 7(6.0) 0(0) 116 (100)
9 19 (25.7) 25 (33.8) 11 (14.9) 11 (14.9) 5(6.8) 3(4.1) 0(0) 74 (100)
10 36 (36.4) 13 (13.1) 19(19.2) 12(17.2) 12(12.1) 7(7.1) 0(0) 99 (100)
T 28 (35.4) 19 24.1) 5(63) 14(17.7) 4(5.0) 8(10.1) 1(13) 79 (100)
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13 16 (23.5) 13 (19.1) 9(132) 20 (29.4) 5(74) 5(7.4) 0(0) 68 (100)
14 19 (19.0) 24 (24.0) 14 (14.0) 29 (29.0) 6(6.0) 8(8.0) 0(0) 100 (100)

=3 466 (33.6) 275 (19.8) 236 (17.0) 233 (16.8) 95 (6.8) 75 (5.4) 7(0.5) 1387 (100)
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Table 4. Criteria and description for peers’ critiques of inquiry-based instruction
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Table 5. Frequency and percentage of Instruction Context, Science Content, and Teaching strategies

H=S (%)

%34

‘ el o et W e
M 9T a9 Awms owme s A0 aE dees de d 2909 T geds o9 53 9%
1 43.4) 20(17.2) 10(8.6) 2(1.7) 1(0.9) 12103)  8(6.9) 18(15.5) 6(5.2) 0(0.0)
2 432) 19(15.3) 7(5.6) 21.6)  14(113) 1(0.8) 15(12.1) 24(19.4) 16(12.9) 0(0.0)
3 7(5.7) 20(16.3) 3(2.4) 1209.8)  10(8.1) 43.3) 10(8.1) 10(8.1) 6(4.9) 7(5.7)
4 16(16.0) 1(1.0) 8(8.0) 12(120)  6(6.0) 9(9.0) 5(5.0) 9(9.0) 3(3.0) 5(5.0)
5 14(12.5) 6(5.4) 18(16.1) 6(5.4) 4(3.6) 1109.8)  14(12.5) 9(8.0) 7(6.3) 0(0.0)
6 8(7.2) 5(4.5) 14(12.6) 3(2.7) 0(0.0) 98.1)  12(10.8) 10(9.0) 10(9.0) 0(0.0)
7 10(10.0) 8(3.0) 9(9.0) 2(2.0) 0(0.0) 12(120)  14(14.0) 0(0.0) 8(3.0) 0(0.0)
8 14(12.1) 14(12.1) 8(6.9) 3(2.6) 2(1.7) 760)  23(19.8) 9(7.8) 10(8.6) 0(0.0)
9 9(12.2) 5(6.8) 1(1.4) 4(5.4) 0(0.0) 12(162)  13(17.6) 6(8.1) 5(6.8) 0(0.0)
10 17(172) 9(9.1) 6(6.1) 2(2.0) 2(2.0) 6(6.1) 7(7.1) 13(13.1) 6(6.1) 0(0.0)
11 3(3.8) 14(17.7) 4(5.1) 2(2.5) 5(6.3) 10(12.7)  9(11.4) 4(5.1) 1(1.3) 0(0.0)
12 6(9.2) 9(13.8) 4(6.2) 2(.1) 1(1.5) 8(123)  7(10.8) 8(12.3) 3(4.6) 0(0.0)
13 6(3.8) 3(4.4) 0(0.0) 4(5.9) 3(4.4) 1014.7)  3(44) 8(11.8) 1(1.5) 0(0.0)
14 6(6.0) 4(4.0) 5(5.0) 1(1.0) 3(3.0) 11(11.0)  13(13.0) 7(1.0) 7(7.0) 0(0.0)
2) Y Fro| AT2g Thx oll AgataL Qloict. Hst gt AsiAEo] A AlAlE A8t
st gt =22 S Alo]2] AT ARE-E Bl o R o|FoXit. L Ao 79kt A ek d o R ks 2sA velA A
TSR} ARBlof|A] BEARES] Ht g o] sRte] o]Zout o o285 Bl HshA] ofolr]ofof tigt XAl 1L W7
[e]

VG Sl T ST A 82 Hiho R Aeld 3
Ol& 7|& o]Fox]7]| w0t Capps & Crawford, 2013). Table 5&
Ao, 4] Ml ABE-80) o vizo] U vlgw 7
5] U Qi A4S o 4 9lck. wes] B Al w
Aol zlgol wet st Zlo] gl AAE Holu v W8
b Sl i olalrh obd AL SIS 4 9%

=4 iy

S
4>
39,
S

it

- A} S 719] SAREo]  olRolsirk (A 7B
- Aol @3HoR TEusteln sl AL Btk 5

o I
2U5T} A2 OAEE 7Mss] FYT. B34 Y

A Al A dlmalel 2ol mAle sH Apole] AEAkE
o cifgt wBe 2Nk U s St 5
242 A Aok v WA dulaste] uBAY B5 welA 3
Koo} ojapago] vhet ulgo] LehA] Holch Ao by

)

522 FAA5H ol lgo] A%HOR of

o = UL TN = bl

Tu
°
2
i)

AN 2R o orE Lo

MY S Aeage %

4
1A
)
>
o

S~
x
T
> 1
i
%
o

o
1
"5
o,
B
2
N,

1
pod)
Me

of o] Uehta 913 o 4 ik

oIS o] a5 Hleh mAeh B Abole] ojbiEe
e g ok IPgolN] FRd adoln] sHEe] A4S rjR A
o Fehs oA Holut TS ST glck 49 SukE
142 ofeiah WA 24 wslsle] SIS Alolo] ABAteS
7RO YN ARk Al TAFOE L] 49 v

400

Ao EFREE BT YL AFA YT o )
QICHNRC, 2000). Bloe] shsol it A2E £33 ol 3}t 3
A7) A 7Y ofolc]ole] sl tmelska wre i WS A
She AFB1A Bt BT 5ol B4jo] Hick oM IASS B
S W AN Az FESR ARA TR ol
Uobt mEASTH Bt wat Aute] ool cha) olska g
HaLH A BHSH AEIE AT BHOE SR Aol
o2& of|mAREe] F 4o Tt ofalrh AR HTHE AL
ofmlgic:

[

l_

uu)

3) Bste] B4 dhat ol
QR 0] I WL Bo) BT :10] 0 el wee] 2y
o et ofsl7} BiE R WAL 4 ek w1 s12 W}

AR A7} o W USH=A) Selielom £952 Aolk
@A) 25
AR AP L] SR o198 nhajeel AT £ Aol

Ik ShAIRE Y AL ek Bobd SlE dat
Az oA ghot QFepIIE A 2k (11344] A7eh

9] euIARES 3 B SedelM AE Ase] ot 4
% 9 SISO Shska 7Rt welol ehs Az 4 gl
71318 AF3 R0t 7H1RokS: st ofefd U HL 49
o gxeka o) Yk Beh FFE BSS WS Sy
objet 3} L TtEA|P HlIAEE $E AR B

J

AT YIS AT USRS Y AAS e




Analysis of Preservice Elementary Teachers’ Critiques of Peers’ Inquiry-Based Instruction

50) gl ot ofalt e HA otk B ATl
T, 24, 55, 0% S8 WelEA, 7MIA%, duislel gre B4
YT NS FAOR ST 9L AARES s, T}
oA B4 BT 7lsuet ofet Tiste] Tl Holsta 25

fl

3 golelg rigow 23}

g

oot

+ 2o] Hasit ¢ oHjaAEe]
ol gt Wigoll wish shgsel
b B AR Bask otk

2 2k dttal sheRhe o] 24
Ao 27l of#¢-vi(Varelas, 1997), Hi%H
s} hox] 99k wol et st g Sl ofed
22 77| £lcHDuggan, Johnson, & Gott, 1996). A 2] @ Jof| di3|
HIF P MRS ek gt edo] wes] Heh A4S
FEAY J 7Is= A8les she 2R XSk AlojA Hlof
U Aot A9
o5 ke AL
Zo]al Hafet 4
ypste] E/del digt
HHFE WARES T AR Q)
ate] BAJo] thal olshat 4 Q=S 7k Z gIkLederman,
1992). whebA] o] aAl Bt ol A ofH|aAEo] B 74 o]
AL A B4 7R Hete) Ao disl olsfiskal olE Ht

AN
W5 Ao WHAY 5 YES Sof gk

e
N mk ohl
oy <
= ~— O
Jn H o
(o]

mﬁ—%ﬁ
o orlr
o gy o
2 4> o
ok

i
A=)
ot o,
1B
ol
olft
o

[e]

o
tlo
o
il
st

g
927
fr
N
fot
fru

o

N
3:(_}‘ oL,
i D‘f
o, o~
o Ji
N
=
&

0%
2

i rﬂ
)
>
Y
fru
roe
1>
o
i
x

o
)
o
%
i
T
2
N
32
v
_\3
%

=

v. 22 2 M

B AT o] ZEIAEY B2 S0l that v 712
M%) A4S Aulomu T} B 4:¢lo] that ofslet Al 3
Q1T 4 QUi o|IAES BT S9le] Spo2A Yolsha
2 ulEARSS] B 4412 AuA0R BAskch o] mAES
Y 4:9) A AaelA] FRAISHS el sl 71 RoiZ s
FREY YT SUL vBslgon, vE e Alvin choret
Exo] Uehtt 212 SRlstark
WA, dHIAS TR BT 29 59 e, ) g,
e ke W% B, Hlolold] B, W7} 71 o wwst
) et 7o) AR V1o RE BT A, S AT,
), sy, A7k o] Qloln el el dhet A 7)EoR
At et gt glglom, s e gk Al 7o
19 Pl AFEAG, 491 o] QIgick SRl et
Fujet 5714, A1XI4), 44 03] Bl FTeol
=30 TG A 7 E0RE 0] BiEeh B 7)ol
2o} Blmt Ao el HaAs 7)ol Hhe
w7}o] Tigk Aele. ik QubHel wlg 7)En g 4]
H] 7o) ;e Upehgon], v oz o) 3
o} 2% F4le] mepo] Lehh AL Shelg

2 32
= I

flr
[
e
o

N

fu
AN 2
LF&
rr

dc e
Ny

¢

=

o
0 e
oy H
g T K
(¢

I %%

i
)

4 o J
20 L
o X
o K
Lo
X
2

2
I
El

A ¢ BlsgelA ZFej, sHEA
JgFo] Rhed=]o] = 2
#

iy
ofx

>,
N

o ox
o °

offl E :J
rlr

>

L4
‘:JUZ
> =
)
o
— o

SFO

O

Azt vlgo] AWERA ulIAFES B 4elel chat Hlw
SHe iAok ol ohek 4291 2k ook AAIshick 4
Zknols mat AubAel 4:9) MRS F2 AN B ol
2 97 59 SAel 2AE £ 4 A dieke ANsct E,
S 4290} T 914 3
e g it wel
o Z95 ol 5] 37
2gol 2 thel SIS Alole] AEte-S sk ulHe] Lt
son], ARo] 012 sk Ak Ak weis Tete] 1A
of thet olshs Sl 4= qlelck

B AT et mAb P4 Zeaglelq &5 oulmae) vt
P71, o) E) T 44 A
= she ekl o BelE Ale

o] B3} 2|42 5T W5

oN i

o
4oy
1
e
filo
)
N
=D
FfF
or
i)
il
Ol
o=
>~

=)
il
2
I
I
o of
ol
T
T
O
0 _l)
30
1
1

d o ﬂ,){l
£5
4> Ly
o2 off
o B A
P o
I
& of
&
i1t
)

o
i
ot
4
fu
o)
1o
::l

O
o
N
it

A

oz
I~
o

o) ola) 4zolH] 225 BE RS T 4 YRS S
SHITAES T S

HlsgEA, oSt Slol A B dhe) Wi w4 o] 2
1) 5ol BT T 2=olx] ZaAlsjor & Az} oy
Apo] 47 7N 4 U B 4] 4] 0 2o A

% gloik w3 Aol A Felskar )y

2 o
% g
=

>

Bl oo mt L 1o
il

o N
o
zo M
X

%
N
3
o

ﬂF
o
ot
rlo
3
I,
% m
1
©
3{_5
d
iy
2
)
=
©
:?L
et
g
-,
K
o
-
El

T e 713E mkskich

< FollA] ' g essel gk ot
ARl WpAIFEE A E 4= ISt U CH|wARES] vl oA
WAL AT Y F4le] aleR|gFo] FAlof BHE Wigo] R
= SISk WARE ThefRE mpAlRo] EAE 4= qlem, SR alr
Aoz A3 o] do| AAE 4= QtiLotter, Harwood, &
Bonner, 2007). MY, 2=01, 3}a}, 1ka} eo] gk wAke] Alge
A HSleHA] b= ALRTE 540 X|NE o] mALe] AlEe wSit

X0

B2 o) ek 4 Gl 7H5Ao] ErkBryan, 2003). B FA

4
=2,

29

of Alsgo] A7 Holska vimshs TS wkAel Bat ok, S
Eo) w7 Aa) Fole BRE WSS AdS Wehy|n S
A9 3 AJgo] SAEE 4 = 7187t 8 4= qick ulebd] el
% IO B 3 il Ui AT A 71 S Qs
AR e BT S sk SO RA Hefste] u)g B
Holah=s ok 3.

ERL, AH|aARe] =4 e A Bl AARE Al 4
Atk T2 dB|aake] 2ol Frofsial wlsgshH A ws] Bl
o Bk ofyet gt elofl wE al
v BEs SolA = AR e
Rl At asoll A Tt =9 Al A b,
oA = B7F ME s wA A =
H7Aef| Hiet Jide] Basith e A
The A2 WAL A4 S0l S Biehils ok Algo]
e e oKE vE o Qe Aotk

o
1 QAo TR} Heke S A Y e e

oX X0 o w

401



Lee

A 0 3] Sk AL 0] el ) 2
A ekt Tk B 4ol Tk WEsber Hst, 57
of) 7HR|Rotel7, Z7ol 7Iuket A9 e, Tk Alee ejst
o % B1507), AR 490 o) aEoln H9s1e
oo QIEHNRC, 2000). H[IAFES B 4:¢] 2
45517, Wera ARSI AF 2 sl

7 A Sl AuT

m°"
4
30
rir
olN
)
=2

Q14514 %w &* i ol
7] o] L}Em Aol 2 4 ol
AL FEHL el RIS A ol ol
o] Tt ol il Q1AM O ofsiekEs Hxat Zule} AL
Falx Aaaor sk
FEATOIAE B aulmate] 4:¢] ula 71zl vl ge]
A freluleh e sl ool ol A9 @78 F 2
A} Aldolu AR A5 SHolA] ofuat WakE HelFgliAo]
Ot A 9= <17} Basich 42 vl ot U ofuizt
RIS Lol ool e B AT

H =] Aol wfel, oAy, Iet J=tof et Afgolut aAet
e Alge lUr ok WAL DS FAE R Eld 4= gE A
olct. 5 q

o1 ol elluliat mRelA T} BT 4:gde] ek A
2 A 4 ES SHe A nlIY 4 98 et

H] Z5AAES) B} B 59 W 71

92 SR ol Aol Fofat o] &

SRS 250 EEHL 9 UE SIS A 2ai
Sk 22 3 G 9 A7 L Aletsh

o e 7} At 35 B ool T o
Holsiom, o Sgjo] Tk o] o] Al Selol ths) v
Sisich AMAAES] B2 4ol IS BT AT, AR
) et et b, 31 A2k SaA, % B, B|lola] d,

B} /)% 02 ugson, AN LT WIS /KT
shy FAT 25 FAl0) Mol Lhehhs A< SRI3 4 9lglk
ol IARE] Bl hE-S BASH Ak 4] ulm WglA 7oA,
SRR AN, BE B4, BT BAAge] WMAE AL Y 4
Qglon o] m4x|gpo] EAElo] U/l sheick. kot B
o) Alglo] ABBST ulIAEY] HBE Thes] HlBE S
A XA gkt 44 QubAel ikt BT 44 SABHE 4]
3

A= ok AXBIEEE TR At el gt 44 of

21412 ofsh} ol
A Z71% SIS 5 QIgtd], Y3} T S BAE B Sol
2 ]9 7129 ug F7t Aao] Uehka, mAleh 34 Afole]
HBAG BE WO KIS Aole] 4B FEsH Aol
Uehton], 48el oXE QIAsk Agskt Axt Bl Bt
Bl ek ofshE Bl 4 Ggick B A7 AUE Fof o)
EEIAL WRO BT  Ah ulg B F BT ol

_

FA S - BT =%, b 2EWAL £ v, £ AA, ne]E
@9 =4 Oﬂ ot o]
References

American Association for the Advancement of Science. (1993). Benchmarks
for science literacy. New York: Oxford University Press.

Anderson, C. W., & Smith, E. L. (1987). Teaching science. In V.
Richardson-Koehler (Ed.), Educators’ handbook: A research
perspective (pp. 84-111). New York: Longman.

Anderson, R. (2002). Reforming science teaching. What research says about
inquiry? Journal of Science Teacher Education, 13(1), 1-12.
Appleton, K. (2007). Elementary science education. In S. K. Abell & N.
Lederman (Eds.), Handbook of research on science education (pp. 493-

535). Mahwah, NJ: Lawrence Erlbaum Associates.

Beyer, C. J., & Davis, E. A. (2008). Fostering second graders’ scientific
explanations: A beginning elementary teacher’s knowledge, beliefs and
practice. Journal of the Learning Sciences, 17(3), 381-414.

Beyer, C. J., & Davis, E. A. (2012). Learning to critique and adapt science
curriculum materials: Examining the development of preservice
elementary teachers’ pedagogical content knowledge. Science
Education, 96(1), 130-157.

Bryan, L.A. (2003). Nestedness of beliefs: Examining a prospective
elementary teacher’s belief system about science teaching and learning.
Journal of Research in Science Teaching, 40(9), 835-868.

Capps, D. K., & Crawford, B. A. (2013). Inquiry-based instruction and
teaching about nature of science: Are they happening? Journal of
Science Teacher Education, 24, 497-526.

Cho, S., & Back, J. (2015). A Case Study on the Inquiry Guidance
Experiences of Pre-Service Science Teachers : Resolving the Dilemmas
between Cognition and Practice of Inquiry. Journal of the Korean
Association for Science Education, 35(4), 573 ~584.

Cornett, J. W., Yeotis, C., & Terwilliger, L. (1990). Teacher personal
practical theories and their influence upon teacher curricular and
instructional actions: A case study of a secondary science teacher.
Science Education, 74(5), 517-529.

Crawford, B. A. (1999). Is it realistic to expect a preservice teacher to create
an inquiry-based classroom? Journal of Science Teacher Education,
10(3), 175-194.

Crawford, B. A. (2000). Embracing the essence of inquiry: New roles for
science teachers. Journal of Research in Science Teaching, 37(9), 916-
937.

Crawford, B. A. (2007). Learning to teach science as inquiry in the rough
and tumble of practice. Journal of Research in Science Teaching, 44(4),
613-642.

Davis, E. A. (2006). Preservice elementary teachers’ critique of instructional
materials for science. Science Education, 90(2), 348-375.

Duggan, S., Johnson, P., & Gott, R. (1996). A critical point in investigative
work: Defining variables. Journal of Research in Science Teaching,
33(5), 461-474.

Duncan, R. G., Pilitsis, V., & Piegaro, M. (2010). Development of preservice
teachers’ ability to critique and adapt inquiry-based instructional
materials. Journal of Science Teacher Education, 21(1), 81-102.

Forbes, C. T. (2011). Preservice elementary teachers’ adaptation of science
curriculum materials for inquiry-based elementary science. Science
Education, 95(5), 927-955.

Friederichsen, P., Van Driel, J. H., & Abell, S. K. (2010). Taking a closer
look at science teaching orientations. Science Education, 95(2),
358-376.

Gess-Newsome, J. (2002). The use and impact of explicit instruction about
the nature of science and science inquiry in an elementary science
methods course. Science & Education, 11(1), 55-67.

Howes, E. V. (2002). Learning to teach science for all in the elementary
grades: What do preservice teachers bring? Journal of Research in
Science Teaching, 39(9), 845-869.

Justi, R. S., & Gilbert, J. K. (2002). Teachers’ views on models and modeling
in learning science. International Journal of Science Education, 24(4),
1273-1292.

Justi, R., & van Driel, J. (2005). The development of science teachers’
knowledge on models and modeling: Promoting, characterizing, and
understanding the process. International Journal of Science Education,
27(5), 549-573.

Kenny, J. (2010). Preparing primary teachers to teach primary science: A
partnership based approach. International Journal of Science Education,
32(10), 1267-1288.

Keys, C. W., & Bryan, L. A. (2001). Co-Constructing Inquiry-Based Science



Analysis of Preservice Elementary Teachers’ Critiques of Peers’ Inquiry-Based Instruction

with Teachers: Essential Research for Lasting Reform. Journal of
Research in Science Teaching, 38(6), 631-645.

Kim, S. Y. (2016). Preservice Biology Teachers’ Practices and Reflection
on Science Inquiry-based Teaching. Biology Education, 44(2),
289-299.

Lederman, N. G.(1992). Students’ and Teachers’ Conceptions of the Nature
of Science: A Review of the Research. Journal of Research in Science
Teaching, 29(4), 331-359.

Lotter, C., Harwood, H., & Bonner, J. (2007). The influence of core teaching
conceptions on teachers’ use of inquiry teaching practices. Journal of
Research in Science Teaching, 44(9): 1318-1347.

Lotter, C., Singer, J., & Godley, J. (2009). The influence of repeated teaching
and reflection on preservice teachers’ views of inquiry and nature of
science. Journal of Science Teacher Education, 20(6), 553-582.

Lotter, C., Smiley, W., Thomson, S., & Dickenson, T. (2016).The impact
of a professional development model on middle school science
teachers' efficacy and implementation of inquiry. International journal
of science education, 38(18), 2712-2741.

Magnusson, S., Krajcik, J. S., & Borko, H. (1999). Nature, sources, and
development of pedagogical content knowledge for science teaching.
In J. Gess-Newsome & N. G. Lederman (Eds.), Examining pedagogical
content knowledge: The construct and its implications for science
education (pp. 95-132). Dordrecht, The Netherlands: Kluwer.

Ministry of Education (2011). Science curriculum. Ministry of Education
2011-361 [issue 9].

Namdar, B., & Kucuk, M. (2018). Preservice science teachers’ practices of
critiquing and revising SE lesson plans. Journal of science teaching
education, 29(6), 468-484.

National Research Council (2000). Inquiry and the national science education
standards: A guide for teaching and learning. Washington DC: National
Academy Press.

Ormstein, A. C. & Lasley, T. J. (2006). Strategies for Effective Teaching(4th
ed.). Boston: McGraw-Hill, Inc.

Ozdem-Yilmaz, Y., & Cavas, B. (2016). Pedagogically desirable science
education: Views on inquiry based science education in Turkey.
Journal of Baltic Science Education, 15(4), 506-522.

Paeng, A. J., & Paik, S. H. (2005). A case study of secondary school science
teachers’ faith on experiment in science classes. Journal of the Korean
Association for Science Education, 25(2), 146-161.

Pomeroy, D. (1993). Implication of teachers’ beliefs about the nature of
science: Comparison of the beliefs of scientists, secondary science
teachers, and elementary teachers. Science Education, 77(3), 261-278.

Richardson, V. (1996). The role of attitudes and beliefs in learning to teach.
In J. Sikula (Ed.), Handbook of research on teacher education (pp.
102-119). New York: Macmillan.

Roth, W. M. (1995). Authentic school science. Dordrecht, The Netherland:
Kluwer.

Sanders, D. P., & McCutcheon, G. (1986). The development of practical
theories of teaching. Journal of Curriculum and Supervision, 2(1), 50—
67.

Schwarz, C., Gunckel, K. L., Smith, E. L., Bae, M. J., Covitt, B., Enfield,
M., et al. (2008). Helping elementary preservice teachers learn to use
science curriculum materials for effective science teaching. Science
Education, 92(2), 345-377.

Schwartz, C. V., & Gwekwerere, Y. (2007). Using a guided inquiry and
modeling instructional framework (EIMA) to support preservice K-8
science teaching. Science Education, 91(1), 158-186.

Schwartz, R. S., Lederman, N. G., & Crawford, B. A. (2004). Developing
views of nature of science in an authentic context: An explicit approach
to bridging the gap between nature of science and scientific inquiry.
Science Education, 88(4), 610-645.

Shim, S. Y., & Kim, H. B. (2014). Pre-service Teachers’ Scaffolding of
Students’ Explanations in an Inquiry-based Biology Classroom :
Focusing on Their Learning Approach Styles and Orientations to
Teaching Science. Biology Education, 42(1), 95-114.

Shulman, L. S. (1987). Knowledge and teaching: Foundations of the new
reform. Harvard Educational Review, 57(1), 1-22.

Strause, A., & Corbin, J. (1988). Basics of Qualitative Research: Techniques
and Procedures for Developing Grounded Theory (2nd ed.). Thousand
Oaks, CA: Sage.

Tobin, K., & McRobbie, C. J. (1996). Cultural myths as constraints to the
enacted science curriculum. Science Education, 80(2), 223-241.
Varelas, M. (1997). Third and fourth graders' conceptions of repeated trials
and best representatives in science experiments. Journal of Research

in Science Teaching, 34(9), 853-872.

Yoon, H. G., & Kim, M.. (2010). Collaborative reflection through dilemma
cases of science practical work during practicum. International JoThe
development of practical theories of teaching. Journal of Science
Education, 32(3), 283-301.

Windschitl, M. (2004). Folk theories of ’inquiry’: How preservice teachers
reproduce the discourse and practices of an atheoretical scientific
method. Journal of Research in Science Teaching, 41(5), 481-512.

XX YE

SJAGFLLIAE/Y FAT9IR)

403



