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Abstract: The purpose of this study is to investigate inquiry levels in the laboratory practices of beginning middle school
science teachers. For this research eight teachers were chosen among a pool of beginning teachers. Then four finalists
were chosen individually by interviews. Topics associated with hands-on activity experiments were provided by the author.
In order to analyze teaching-skill development, classroom observations were made under the same topic after one year.
The inquiry levels of four novice teachers were confirmation or structured inquiry but the inquiry levels were not out of
confirmation or structured inquiry levels when those compared to last year’s one. This study contributes to the professional
development of teachers and provides various informations for instructional development of beginning teachers.
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Table 1. Laboratory contents which participant teachers carried out
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Table 2. Inquiry score sheet
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Table 3. Inquiry levels of teachers in laboratory practices

AXAL BzA} CuA} DA}
2t Al IRl 22RA] 3RRAL 1RRA] 2RFA] 3RRAL 1RRA] 23RA] 3R] IRRA] 23] 33
e 2 1 0 1 2 1 0 2 0 0 2 2
MBS 93 BN 0 0 0 0 0 0 0 0 0 0 0 0
21344 9 dlolg] 423 0 0 0 0 0 0 0 0 0 0 1 0
SIAbe) 98 0 1 0 0 1 0 0 0 0 1 1 0
AP 0] Qg 0 0 0 0 0 0 0 0 0 0 0 1
SPE7] HE 3 2 2 3 2 2 3 2 2 2 0 2
AY T sheda OE 1 1 1 ] 2 2 0 2 1 1 1 1
=7} 2 0 1 0 0 2 1 0 0 0 0 1
A 8 5 4 4 7 7 4 6 3 4 5 7
3 o] EAE & ARgsesE QA—E— 2l A EANEE dilEAY, AFEIME S B
k= Yol JeE At M}—Ol Ay 258 55 zpAlel| sjAsiol & FA7F FlRIVME 4EHA 3§t
A S BsAY 2R s dojrl 7éa+i A = PHE T2 ARSI

L;}o 1:010]_7] EQ&; o};q /\]7]. "H zﬂ-)\o u]-x]
71 AsiA mlE] Ade AASkL ol Elske 4
< stk

2R waolE gho] 4
Agsiel ) el
zo §7 He7tE Yot
Bt olch, FelAtEel ¥E AN (AE
ngrh FAZR, BIAY 49 WS M |
S APE SAUE AR o) BaE7As)

AR

F3jo] YT At AR oluA 5 s
oF ¥ BAZ AN, CAE BAE FPHO

2 AV QYA FREEE SYSIA UA
To@m 2el3 oAl Lolok she AE AT
gomM ofE A sldslol she AE PAFIA
W S,

T: A G751 thgo] gojEAlth A&

SS: FEe 718 v|wdlq 27) ¢AME AT &
At

T: I8 972X ol 25 42 & Adla(E=
T I FEEL 7RI Ao o5 27| A9
skt &4, WA, A9, FAFHCE &5, F
A, HxE A ofd Aol E7I7t 7HF A3 A
ogio] dohlle AL

Fold okt BAE =2
=
=

Addsh] Brke AEERE ANger

EoE
3 A

e
e
ot
N
ol
o

® B¢ 4 2 dols 54

A 9 glolE] FR-ME S| A8 g
22 93 AYS sueh=d o Fdsla ML
AE wges whlle dee Ao g
Bo| wAFSo] €7y e A¥H A xﬂA]s}
W WA} £AA o R AFsky Ads] Bl &
g A, ageE AN a8 AA|E dHst
= 7%, 94 E S dYshe A5 el
Stk A¥e] s gele £33 g g ut
Bl Aaiint. BaAks A8S AFsrle] 94
saAel gl graigst deld 3 el it

AT
e 5 AsH) 498,

of SN

T: A, & @734 e BAYE B4 1|
S BAE gdbd 1 Bak ojgA sk Vg

.&

SS: &%, 54, dFog 7+ FEL Fo] B, o
Fo|=A B 7|1E3A

FOIRA 3K Q. olAE wEE Y-
A OME} =OJHE Aok FHoA ofrid
£ 721 ) A Oqﬁi—r ] %
| B 1°ﬂ By 3271 sVt &8 A4S
23o] OF EABIL FH3|A] g 75
© X2 BN 2 #AE i Fdn 7S]
Y YAE?
SS: v,

T: odgEe] A

=

T AIE TR L=



54T 23 LB SN

F U "4 & HH HrF Uiy 2719 &
AM7F v} AL, A £995 wiARE Aok 17t
A 73R,

FU4S 719
Ane W ok g Ea} AT sel o
& B wAsE 92 AT 2T Row

AzkaYy,

@ nrte) o

i S R e Kl
A2e FHoz AZNE)
A T Anvke 4ES
20 228 AYE A THEE

Fegalor S, TR INEE shEY 27

o]
=
Q
=2
A

3 25 dAs 1, W2 £ AEES AA

oA TS SHo] o, op]Qe] Wl
9S aFE JATh CRAR A9 91X - 7197
HhEo] A oF 87%E AX|EH, FHEA AR
1%, 243 A3 2%0l90, 371 Aludee
HUATHTable 4). 53], ALY A =qOASY &7
FR[EA ] A7k A5 FTieke AoE YEeRth
olgfgt A AL FHA Yl Bo] Yehie
oA SgEe] FH Al vl AL 59
2 A FEAL 9, 1997).

Table 4. Question types of teachers

Zo| It DASS) BT X 4F 24 369

Melanie(2000y= A} ZAwALS 7H¢ &
Apo]de WES)9 BEEs]eA Yepdhal x|
S Aok e A arie ooFst e wES
AL, BB FAE 43 E EES <hl
AT 2UIAIEL EIFHY FES ALY,

EES SA s

4 1N AR - 7]oA wRe) Wekd A
YRR A7he AUFY Aus Au5ae] gl

o A% woshd Ake FopsA
Q Ao Az

® stisel 9%
A 2 Folw, SUE] AHOR Fol
242 HEY o Be A2 s @
5 s ®mom $71b71E Yot )
Z8 BRYZS BANY, SR A,
Hlole] iz £4, 43t 4B st He} el
Agolck. 439 k] $gelN et 2AY
WS 4 $EL e Re FEe) BT 9)
. Bse Age 22 doje 4 2 B4
F5o] glom, A% AEe AT A3 gL A
S5t ol BB A4S WET 18T 2
A 30, A NS A DA o,
WA o) Fu Ad] FHo] glov, S
o 9 9N Aol g3 agel dgow ARE
s AT & YA Ao AR,
FA7Q04e 25 RAE0) FEEYN 7
£ olg 3 M 2 AL B9AY A DU

R A

X0, mT X

o

HH 2 ARz
QA - e HLE S ATLE WY AR G A
O]’E‘ ]Z‘ﬂﬂ]— Ejﬂ ‘9] ZE _,i__ i
Twagae 2 wrerdaas 2 F o2 oale 2 Zayaa
G RABHE A A RRAG LT 5 o4 A ALA A e
- A A
o Pt
; 177 4 20
AWAS2 9 S . 16 a2 g4 2 6 g 7 1 6 W 55 e 0
84 21 12
BAH1S 750 - 2 10 h 4 1 P61 s 3l 5 o 0
92 12 2
Guble s @211 Sl 12 4 A A
142 59 15
38 27 . L
pEA} 65 1 U gy 3 4 75 - 16 1 PO B UN 0
A 12148 215 2 19 % (7‘;902) 137 157 132 19 23 3 (1'9202)) 9 .20 490%) - - - 0




370 mz=-of

ih
I
r
H

o)

o

ROE 25 WAL Y mEFGNA A& &
o] FAET AsfEojop stka FHIIH
ol 43 B At AAE B u) g gr
d A5 5] dumale] TN 7
Za7t dt.

S

ruﬂ i

SHE0l Zx WA ztztel AL sYske %
& asHos Peoly, deske #4E =4
o2 FATNETIE Yolie U Yok F8 #X
52 259 4, 9EE, e7rdY 3 E*—TL
A3l s, 2aF ZFIt ZE YoM o
T wiEd AEHoE oFoNE A7t Bken,
T e W A TRs B g

JAE e B0l AT BAsgon} FAlol Y
% =98 59 ALARE ANE A9E Adr

DRl 1) S SRR A8 2
‘?i:% Botd L AT AFHY F o
FRAY, AAZ 1 BAS o)

gotol w78 AHgslel 238 ohhe 2 oy
Sol WA S o] A% BAHYL.

(3 o] FITHE Folg H|AM EXE2}
Sti: ek7k Fol AEH.
S2: ©|%& 3 3}

a3, cmu 13

§ BEC AR Fae Ay AusE B

HE 088 v fo) BN s, 95
]

N

AS o, L= FAENE s o Y BFA 2
7)Erhs ol e BRA Dok sk &
o] A HAH

A F 3 HE F 20F 259 tated>

R: A8 AAdgieif?

SS: <.

R: oj" FHo] Zu]AA 22

St: o AW,

S2: Ae AlgH AE /I A4S I, ¥
UdE gals 9y 71d3ke Ro) Aujgleis.

Welg.
A

d
e A%, s A
o}

a2

SI: 2ol Sl Aol A =318, 23t
IoAE A, A diside gl e OO%
F2 olop] Feojg.

81: OOt OO ¥& ®el olop] k4] XL

@ 4% ¥ 75 9E
49 9% 7 g0 thstel o Bo] EEs: E
0% 7 7RI1E Yolne W it SHHE BE
e S22 AdA ol skt guoe, )
MHo2 HERIME st $4¢ BEY WEd
O

oZ
o

FoZ Fa42 WaIE o girh wapeic 2
Aot 2 53] W15 ol th-Eel 8§44
3 gele 492 Bl 49D 22 R
o A Wil A% 3 gele) BAE Fe 3
Hoz AR W2 S| W Bl
st FAE SISO Slfd UG, BEAS,
Akl o|ol] ek WAV B 44
F 3 el 2e o A% zole Uws
.

r°l'

37}
of A9 8 2HE Bl 49 50| o
F09 g 2eslE ol dl ATk ATA
) SUe 29, 22 Fad %ok olF
oAz glom, ARIA B wEANeN
A wrkn e @it AR U 38, 43
zA5Y 0 A, B 5 I oIF

oAA &t

T A 23 olgA 9
2 Ao FAE 3 |
24757

T: 2k 3 WA A Hojrat A)F.

88: Abgre] L7l Bt FolA mize] sigea] &

el g, oo

Zojua, ololxE

£ A8
T: Aw w2 vigleyrt Al &+ UAS Aok
A L B ) o 14 B B L N A L
il
SS: 3



F51D Te g SN 22 T8t TS B XI5 4% 24 371
T; o) 9969 Q lee) W AmEs] g8 BAY BT 42
SS: B=. L Table 59 7t}

o " . g WE F 7 2 gl YA AL A
u‘j”ﬂ@ “é‘i}_x_ L FoJA) A Z@%‘ dw}‘i}j:‘;ﬂ 2490 13 dEd= Ado] =857 A A
TS WARE GSV] BRLIAT ASHE g el Qe A9 dlg ANET A
 adhe A0® WhE UG oVle A o o0 e e s
2 LE:IO 2 ;—33]_ EI—L = —5—‘JL oo N
9] EP?-/\zo 2}0 EE%] T23HE " l?‘ /\zo]:/;io 7] xo]] e /gtg‘o]-———lﬂ] o }\]7]‘3 *‘?‘X}E}’C’q
A, FANE, 27 2 W) U 02 RTZNIS %, A% >3z A 2 }.:_,]oﬂ B3l A7he BRr3
el ATHE e e mec ol T e e waes wamel A
olE Wl She] Qge) A Avke Mg L T e sen s o
oJrjgict, ol2jgt Qelel shiR Pizzini et al(1991) ;ﬂw‘k‘: 7; ol %;fﬂ sﬂﬂ w'g!,1 o)z =
& @9} HETATe] FEeNA ) 52 o A9 2AT B ohjw 2 Wi de
F4 wole wdl we pask gv weee 3 o SO e
A5lo] o F }O}c’iq H5o] 89l k= 23} 9o wsls AnE spHgy] qRes HME.

D rwel e TR AR ANRAS MR ohe, 9 2 deln 44, 29l 9,
B ANG B Sas Aug Aws o0 T D e
o A SEE Wel S AHG AANEE s mn 2 249 ARe desRE@T
k= Aelrk(Miller and Driver, 1987). o[2{ 8 32 i j/:lfﬂa\“);— E%}Oq OP——‘:-%/‘G_g X;H _17%/} =2
L 8o g 1:L0_ ulo}Eo]b {9,]_2[‘943}\1 37,}61—1\}_& h=] = Z,L]oﬂ/ﬁ }“g Od%'l- 1419_2 _7}\]_7} xﬂ ]61-__3
Aretti(Hodson, 1985). <]eizt 45‘4 BATEE S yuge) mAlz D o) glod), 794 g
iiﬂf” ol 2 e e Aes e UZ‘ o Holy #4e I PRI e A} A
SRS IO, T AEEE WL s s, A8 g2 AR @ 5 3
B e ST R S R S e vel 41 wue v 3o gy
2 - gem wReek Ay ¢ ag em O el s
/@74%‘:} v‘-&‘a‘é’}t HELE_“Q' ‘Z[‘i o ] ]oq;(q \:]]_Do] EH]:H:] [e]
Z}Z| & A E oo Ex)s)ar 123 q 0
AZis| ol ez masl B sy HOES HEE SIS BT AEE
LIEILS 87 30| MEH 24 ojﬁ e et
aol AT e sl G ame wgg P 8 O ARIE S5 2404 Fesl)

*‘Jil"ﬂl AshAM 4o FHL 13RS 22 A

950l B Sl

49 ¥ ARBEE orRe IV ARG
21 R
2 19 ol AdA HelT B SRS BN £ Tes
Table 5. Inquiry levels of teachers by years
woguy BT R AL e MBS d ¥ .
et gm M N gag iy aw 9 @5 ages 2 7
A 1A= 2 0 0 0 0 3 1 2 8
2APdE 3 0 0 0 0 3 1 | 8
B 12pd= 1 0 0 0 0 3 0 0 4
2ZPAE 2 0 1 0 1 3 0 1 8
c APdx 0 0 0 0 0 3 0 1 4
PRI 2 0 0 0 0 3 0 1 6
R AP 0 0 0 I 0 2 I 0 4
2Pd T 0 0 1 0 0 3 1 0 5




372 m2 . o2E  Zma

WgoE NgARe B 4 2z @ A
ke LESE Y2 ol T offol
U s sl 2%

WEo] Wk 93l thokel Wy T‘;_o] ﬁ;;}oio]: g}
2487} Sloh
e ATEL(Ellis, 1993; Huling-Austin, 1992;
Lemlech and Hertzog-Foliart, 1993) ZYXAFEY] T
_/‘|:7]HJ Sl:Al—o]L]. 61—A§_‘:,Lxﬂ gﬂ@ _—g‘q,;qo] %] _10501
WAL 7 ¥ = 28 7 ARF SAYHL E
of 2T F Yok ¥l sich LA} 7 gaq
P
T

St oiel ks
29 e g oS Fasiga s,

AR reE AT dabh gIgE we
AAHOE TS Soo) AAHCE Wssge
# sl Bolan.

Ak 2 F9E 1d Tl e 1d F% A
Ao} ol diste] WE A A OR U
_7;4/\])\]‘9_

AR Br 7REAC} Stk Azte] g FEAY
2 Zboka. 2y 27 df7t Azlels. add|
e 232 FH7t &EF A 2ok,

WAL A Sl ofEflshs e olsiAIEE
T o =oke 2 Zote, SIS B3 719
S T3 HE Al AWE )32 Al
8. oAk ofti A2 Sl W= Uz @
AQ7E AESA & A7 sz,

WAb B Ede] SR, §OE RHESH A=
sloF & A dobd Aeke 2ds) 4.

WAR C: Q71 g SHol %101 - HelA
A AZE W3 dols. &, 333 wARE B
+9e) 7eHe hpoe E 4 %i‘: TAEo]
Aol MdE ol Al T e, W HE
= A8 AFsE s oj2Ae

k

o

FoAuAe 228 FHE50] F o AAZEHZ
BAYTE A2 2732 A SEAA B 7]

58 Fel stn gom WAFE 2ave

F 99ich T CAY A Ade
“ejoll WISt Ao} sAw s FdolE 3

it
b
N
lo,
E
é‘fa
?
ol
=)

2 ztzte] 2ol
o Fod pAatEo) W WA gk
Ao RS 2E Aot A, ol
& A3s WAEAY Ado] ae] ded & 9
= PIAA XE o A ZelETH(San, 1999).
A=A oR]9} #dfle ATl wAte] dg
TS e Aol

(o,

ot

o lal

o gl e F28E YI4E ojglnh BANY,
Prahg W dlels) £, e A, she) 4R
A B e e BRI, SAE Do §S,
AT Han e celRc ol 2
ozt sIsEe) wd AuFes AHE Be
d 48 3L E Zel 7 2 9902 S

Stk oleid Fe A el mAAe) Aol
D BeEe BgY 4 Qe wgeE Fas

ook do] APt ke AYATE Uojok ke
Behe lurks ek Bo)s 228 Algeel
D RS A2 ¢ QRS Amse Zo] g
Asiehe Q4] e,

B, Bolarkse] A7 A mhE YrsEe
B WRel ek the okl W Folr} 9)
oml, WAES o] Ao WBET oy
EES| AT AR GHBE ol

), PEIY FFFFI Mol B 99l
ot BAENY Aol BTEY W] 2
232 BHFE Roln, Az 3

=
e AN ¢ Sle A BEkle A g

o e ol £ Wae] WIHE AL & UL
S drigtn 2 4 9o 53 bt dedes
2 A7 AN T BFE G4l Sog
AYshe o] uAS Z7)e] WFE BEAY
F Qe R PR NNsE el 2ol



B esit sl

o] AT 2d v FYn 2UHTIA} 4B
#
[e]

Yo ofgolgth YAH AYe AW Ada}
sie] MTPTE B3] 1 AolPg Wik B}
Relaate] LAAo] F7RIel we} olgA sk

AE A&Hog AFsle 2L ml¢ TrEe A7
ojm B AAEE AT £ 4 Ao AR
o s AN WAL FAANMORRE o
FARE 718 W FANNE A% At A4H

=)

N, X,

UMl 2

o] =i 20058d% =gty gedA]
Al A7) Aol ofsted A=A FAR
Al A=

I
re

k.

2PE, AFE, 2003, 2wl A FH AT FF
H FHE FHE. IRHIWFIA, 23(2), 144-
154,

IAET, 1999, TR a2& A P 3, #3
& - 7Fg- gk xRS M-S 254 p.

A%<, 1999, F584AL FARSO] Al Y WY
A YFY A ZEAYATE, 17 (1), 301-331.

273, o3k, 2001, A7|ukaLslolA Y] gl wE 33
TS Y3 7z AFa). F=EFREIHHMY, RRC
2001-12, 215 p.

s, MYE, B, BEF, FAE, MAE, oHF,
2004, 2% A5 WAFES] YA Uee 35 9
T 229 £Y /8 4. d=95u58EA], 2403),
565-582.

Shi _]1|.;|—

n>

8 SeolM x93 IASS BT N 4F 2 373

A, 25(7), 507-518.

29w, H78), 295, 1997, F9Y EAlslAY 43&
J8 25348 DAY A7, FRIERSIEA, 11,
185-211.

Ellis, N., 1993, Collegiality from the teacher's perspective:
Social contexts for professional development. Action in
Teacher Education, 15(1), 42-48.

Hodson, D., 1985, Philosophy of science, science and sci-
ence education. Studies in Science Education, 12, 25-
27.

Huling-Austin, L., 1992, Research on learning to teach:
Implications for teacher induction and mentoring pro-
grams. Journal of Teacher Education, 43(3), 173-180.

Lemlech, J. and Hertzog-Foliart, H., 1993, Linking school
and unversity through collegial student teaching.
Teacher Eucation Quaterly, 20(4), 19-27.

Melanie. A.R., 2000, Master and novice secondary science
teachers' understandings and use of the learning cycle.
Doctoral dissertation, University of Oklahoma, 116 p.

Miller, R. and Driver, R., 1987, Beyond processes. Studies
in Science Education, 14, 33-62.

NRC(National Research Council), 1996, National science
education standards. National Academy Press, Washing-
ton D.C., USA, 262 p.

Pizzini, E.L., Shepardson, D.P,, and Abell, SK., 1991, The
inquiry level of junior high activities: Implications to
science teaching. Journal of Research in Science Teach-
ing, 28(2), 111-121.

San, MM,, 1999, Japanese beginning teachers’ percep-
tions of their preparation and professional development.
Journal of Education for Teaching, 25(1), 17-29.

Tafoya, E., Sunal, D., and Knecht, P, 1980, Assessing
inquiry potential: A tool for curriculum design makers.
School Science and Mathematics, 80, 43-48.

Wenglinsky, H., 2000, How teaching matters: Bringing the
classroom back into discussion of teacher quality. Edu-
cational Testing Service, NJ, USA, 201 p.

Yager, R., 1992, Viewpoint: What we did not learn from
the 60s about science curriculum reform. Journal of
Research in Science Teaching, 29(8), 905-910.

20061 29 248 H¢
200683 5¥ 179 ALY 5
2006 6% 164 A



