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ABSTRACT

The purposes of this research were to study the problem of science laboratory
teaching followed the science teachers’ opinions at the lower secondary level in schools of
educational expansion project under Education Office of Bangkok Metropolitan and to compare
the problem of science laboratory teaching at secondary level of schools of educational expansion
project under Education office of Bangkok Metropolitan the sciences teacher opinions. Sample
were classified by genders, ages, programme, experience science teaching ,a number of subject
and a period of works.The sample for this study included 86 science teachers’ who were teaching
at secondary level of the school of educational expansion project under Education Office Bangkok
Metropolitan of 2002 academic year. The research instrument used for data collection was the
questionnaire focusing on the problems of science laboratory teaching of science teachers in 5
aspects; of preparing science laboratory lesson, usage of science process skill, experimental
equipment, the security of science laboratory , measurement and evaluation for the scientific
laboratory experiment, The questionnaire was tried out for the validity by an inspection of

experts, and Coefficient Alpha of the questionnaire was 0.98 .The data were analyzed by mean,

standard deviation (S.D), t-test with independent sample, F-test and Scheffe' test.



The results of study were as follows:

1. Science teachers at secondary level of the school of educational expansion project
under Bangkok Metropolitan education office had the same opinions about the problem of
science laboratory teaching at the medium level both in general and in every particular
aspects.

2. Science teachers with different genders, Ages, programme, science teaching
experience, a number of subjects and a period of works had the problems of science laboratory
teaching at secondary level both in general aspect with 95% of confidence.

2.1. Science teachers with different genders, programme, a number of subjects
and a period of works had the same opinion about the problems of science laboratory in secondary
level both in every particular aspects with 95% of confidence.

2.2. Science teachers with different ages had the same opinions about
the problems of science laboratory teaching at secondary level . The aspects of measurement and
evaluation for the scientific laboratory experiment were statistical significantly different at.05
level. Science teachers with different science teaching experience had the same opinions about the
problem of science laboratory teaching at secondary level. The aspects of preparing lesson for
science laboratory , experimental equipment and measurement and evaluation for the scientific

laboratory experiment were significantly different at.05 level.
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MnbzUHialun15nAae (Manipulative Skills)
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A3TAUNA (Observation)

M3atiuindeyn (Recording Data)

gy o e W W
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7. ANUTURAYOL ( Responsibility)
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8. ANNAASISUNITUNILITI 1MUY (Creative)
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ans pc =(f—x)il@ 3.2)
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n o und SUNguAIDEN
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Aunay gauilgym
450 - 5.00 nfiga
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2.50 - 3.49 1hunang
1.50 - 2.49 V0w
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2.1 M5 MAURTOVBINGUAIDIN AIGAT (W358 ANV IamL. 2544 :7)
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e X unu AURTEVeINgUAIBN
2. uUny Wasay
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n o unu wudegnlungu

ar

2.2 MIMMEIToUVUINATIIU AIEAT (WISEl ANvTmIle. 2544 : 18)

2y x% — (T x)

gas S = n(n _1) (34)
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B
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i S sunguuedls
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variance AIgAS (W358l anvimne. 2544 :8)
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X1 — X»
ans t = (3.6)
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nl+n2—2 n, n,

o X, uaz X, unu AURdUUeINguRI019i 1 Lazngudiedian 2
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2 2 ' Vw1
S, way S, unu mANuusUTINYeInguAI0gen 1 uoy

NQUAIBE1TN 2
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3.1.3  nsdimanunlsUsiuvestseans Ly 19 t-test ¥1in separated

=)

variance AYgAT(NTIB anvAL. 2544 : 9)

X — X2 (3.7)
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et Ny Aana

Nlswnsanlu  t- distribution
X1, X2 UNY ANRAGYDINGUAIBENA 1 HAzNGUAI0ENT 2

n ,n, un SwauagInnmaninguiiesed 1 uaznguiiedieii 2

2 2 J a ] i
S,.S, unu anuulsusiuvedngudlegien 1 uas

i!
Ve oA
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Tay df = [(sf/nl + Sz/“z)] 2
b1/ ), G2/,
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(W358 ANVIMINL.2544 : 3)
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gas F = df =(k—1),(N-k) (3.8)
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F uny ANulsUsunaes
k Fungu
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N fnnuaginnmans lungualodieianua

MS,  UNU Mean Square 5¥HINNGY

MSy UMW Mean Square Mo lungu

Msg, =
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SSp UMY WAUINYBIMAIABIVEIA I BAUVY
FEHINNGY
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MSw =
N—k

SS,,  UMU HauInUBIfANaeIveId oAU

malungu

AsANHAMI IR ANULTUsMuuMedes anuuanaeiuedeilidedngy

naaaNIEAL.05 vihmanFoufisuanuuanmaiiusogdronisnadeunsuiiiy

WYR8 (Multiple Comparison test) 10875 Scheffetest AgAs (3381 Anviaue 2544 : 10)
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qas S = \/(k—l)Pa,k_hN-k MS,| —+— (3.9)

nj nj
F UNU BR1aIU F
MSy  UNH Mean Square within group

npn;  wnu SwauauEnlunguiesugidesmsnlssuiou
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TIneenans
Between Groups 2 2.066 1.033 1.423  0.247
Within Groups 83 60.259 0.726
Total 85 62.326
2. AuUMs 19nNYEATEUIUMITNIG
Tneenans
Between Groups 2 2.072 1.036  1.630 0.202
Within Groups 83 52.744 0.635
Total 85  54.815
3. suglnssimsnaaesinnmeas
Between Groups 2 1.681 0.841 1.543 0.220
Within Groups 83 45.223 0.545
Total 85 46.904
4. umssinyinnudasasslumsi
Ufiansinemans
Between Groups 2 1.578  0.789  1.489 0.232
Within Groups 83 43991  0.530
Total 85  45.569
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M13199 4.9 (719)

Source
df SS MS F p
5. umsauaztsziliunamsii
Ujiianmsinomans
Between Groups 2 4.730 2.365 4.647 0.012
Within Groups 83 42.244 0.509
Total 85  46.974
3y
6. IIUNNATU
Between Groups 2 1.949 0.974 2.147  0.123
Within Groups 83 37.672 0.454
Total 85  39.620

1M 4.9 uaaatiuh ymmsaeudfiamsinsmans seAvudsonfnm
ApuduAIAILARUYBINg INTIans itiogaeiu hiuandiudisanuiuledesas 95
> 9 9 A v =t a wa a ¢ ¥
nlagnmsuiagswau 4 aufie  AMumswmisumsaeuljianmsInnmens aums
inyenszurumsmaInomans Augdnsaimsmaaesinmndas AuMIsnEIAY
Yasadslumsin§iiansinemans dadmnsdauazlsziiunanisingians

Innemaasiinnumndeiueislidsddgnadanszd .05
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M3t 4.10 sansifisuiieuamaoiiusoguedlymmsaoulfiansinnmans

@ o = 9 P = o
ITAVUTYUANE IO UAY 1NTSQL5UHTﬂSQﬂ'}iilfﬂElTﬂﬂ'lﬁﬂ'Nﬂ'ﬁﬁﬂy'] aIneA

dninmsfin ngunnumiuas Aunsauagtlszdiunanmsvilfians

a J a_ d a I v w9 an
INUIFANT ﬂ’]uﬂ'ﬂnﬂﬂlﬂu‘ﬂﬂ@ﬂz')'ﬂU]ﬁ1ﬁﬂ5ﬂnﬂ1qtlﬂﬂﬂ1\1ﬂu AUID

Scheffe' test
1Y
, 1hunans 1A Yoy
ﬂqu =5 ’ = 3/ " =)
4 (31-40 1)) @A 401) | (eena1311)
fl By
2 (3) (D
% 2.4218 24714 2.9143
2 | 1hunan 2.4218 - 0.0497 0.4925*
(31-40 1))
3 | 2.4714 . . 0.4429
Wnn 401))
1 | vion 2.9143 ; % =

(Weoni131 1)

*p<0.05
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WwuvesngInnmansifieguand iy 3 nu Tanuumnandueseiiteddymandan
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4 VoA A 1 H = oaa “ d
Mmaeh 411 wamsnadeumfiienSouiousmdsilymmsaoudfiansinsmans
YY) = 9 = = a o
sEALIBILANYIMOUAY Ju 1saSou Tasanisvens Tonan1umsanyl d9na
o = a o A a i
ﬁmﬂmiﬁﬂ'y1ﬂ'§em‘wnmuﬂsﬂWﬂﬂuﬂmﬁwmﬂgmmﬁmm AlavInn

duSamsaneensdu Tunmsiunazuenidusiedu

s ded  a Innmans Tailas
MIMPNTUTIMIAN | - .
WioMsaoU | INeans
Tnnmans | wazmsaou t .
Inmans
n=74 n=12
flymmsaeudfiamsInnmans = | & | 7 | s
MuMsIas sunsaeulfiiang 255 | 0.88 | 2.19 | 0.65 | 1.376 | 0.173
Ineenans
aums 19inELnszuINMINI 2.80 | 0.79 | 237 | 0.79 | 1.746 | 0.084
Invmans
smuginseinsnaaesinomans 270 | 0.75 | 2.53 | 0.72 | 0.750 | 0.455
aumssnnulasasoly 269 | 0.75 | 2.64 | 0.64 | 0.220 | 0.827
msfinl§ianisinemans
aumsTanazalsziiuma 274 | 075 | 242 | 0.69 | 1.386 | 0.170
msdnlfiansinomans
590 270 | 0.69 | 2.44 | 0.63 | 1.220 | 0.226

N 4.11 wamaiiduiilymnsaeudfianisneenang szauiisow
Anwneudu anuAaruresngInomaasicudniduamsfnyieiuyliuand
fughoaiuladenaz 95 Taunmsauazsiedmumndin fie dwmswioumsaey
Uidanmsinomeans  dumsldinveaszuaumamadnnmans dugdasaimsnaans
neenans dumsiavnaulaeasslumsin§iamsinemans uas Aumsiauas
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M9 4.12 HamsnadeumifiivenSsufsusuafeilymnsaeudfiiansinomanas
@ ar =3 1Y =) L= o ar
szALsouAnYIauAY TulsuTouInsensverslemanmsfine dana
dninnsfinyingunnumunsaun Aty gInemans #ll

szaumssimsaauingimansaenu lunmsauuazuenidusiodn

=Y T g L} = ‘?
Uszaumssimsaouinemans | veonis3l | daud 5 VA

n=39 Tl
t P
n=47
Tlymmsaeual idnsinermnans s 1s | x| s
aumswssumsaoulfianisinnmans 2,72 | 083 |232 |084 |2.189 |0.031
munsldinuznszuunsmeadnnmans | 278 (078 [271 | 083 |0.382 | 0.703
augilnssinisnaansinomans 285 |0.67 |2.53 [078 |2.024 |0.046
mumsshwnnudaeasslumsdnlfifns | 279 059 | 259 |083 |1.242 | 0.218
Innmans
aumsianazsziiiuwanisi§idms 2.88 |0.62 |253 |081 |2.184 |0.032
Innenany

U 280 |0.60 |255 [0.73 |1.694 | 0.094

VN5 4.12 waaldiuiilgmmsaewdfiansinonans sefnisou
a o a § a o v [
An¥InBUAL MuANUAAMUYBIAT INeImEas N sz aumsaimsaeuInmmaaiaaiu
v o v s q W & v ¥ oAy 9 o
Tiunndnafiudlsauiuledesas 95 alunmsauuagzswdm 2 du e dumsldinue
AIZUMNMIMIEINNMan3 uazdunssnunnulasadslumsiifiansinomans
T = v =) Y I=) a wa a d 9 o

dUDA 3 AU fis MumamTsumsTeuliansInemans awginsainisnanes
a 4 ar =Y o a =Y [ as 1
Innmaasiaziums fanazlsziiuwansinl§iansinnmans Tanuuanaatuedi
Iedhdagmaeatanszay .05 TaeagInsmansnllseaunissimsdeuinnmansiooni

A =1 v 1 a ot t4 a oo '
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M99 4.13 wansnadeumfiienSoufsusundoilammsasulfiaamsinemand
seuisoufnymoudu TulsauSoulassmsvewTemanamsfnu dafa
dninmsAnyINFIMNUMIUATMUAUAAITUYBIAT INeTNARS NS

a P " o ¥
TNIFINTDUANNY 1Hﬂ1ﬂiinllﬁztlﬂﬂiﬂui1ﬂﬂ 1)

] ¥
U wInNaewMaiG ey Aaue 3 Yoeni

=Y 3 =Y
swimawulyl | 3 51990

n=62 n=24

a wa = 4
Tymmsaoud§ianisinewnans = | % | & | =

aumswsoumsaeulfidnmsineenans | 247 | 085 | 2.59 | 0.89 | -0.614 | 0.541

Aums iy IUMSNINOmans 2.72 | 0.78 | 2.79 | 0.86 | -0.390 | 0.697

auginsainsnanssinnmans 265 | 071 | 275 | 0.84 | -0.578 | 0.565

ammsinynnulasasslumsdnlfians | 2.69 | 0.68 | 2.66 | 0.86 | 0.176 | 0.861

Inomans

mumsiauazlszdiuramsinfiians 2.66 | 0.70 | 2.78 | 0.86 | -0.687 | 0.494

Ineeans

77U 264 | 0.64 | 271 | 0.79 | -0.435 | 0.665

1NN T 4.13 uaaliudilygmnsaeul fians invenans seduisoy
Anaeudu mwAAuYeIRg IR TN N reud i Tiuand iU
@ ¥ v Yy Aoy = a wa
anuiiulefosas 95 Tasnmsamazsieduyndn fin Aunisesoumsaeutljians
Innmdas Aumsldinvzaszuiunsmeinnmans Auginssimmaaesinenand
aunssnmanudasasslumsi§iaamsinnmans uazdmmsianazlsziunams
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M3197 4.14 mamsansizianuulssaien)ssuifisusundellymms aeulfians
nenans  szAuisouAnuineudu TulsaSeuTasimsvensTomanins

finy dafadninmsfinu ngamwumuasmuaNuAaiuvesngIinnmdas

NUMIZIUANNY
Source
df SS MS F p
Leaunsmssumsaeuilfiians
Inoenans
Between Groups 2 2.315 1.158 1.601  0.208
Within Groups 83 60.010 0.723
Total 85 62.326
9 9 o
2. AUMS 1FNNBENTZUIUMITNI
Inuenans
Between Groups 2 1.787 0.893 1.398 0.253
Within Groups 83 53.029 0.639
Total 85 54,815
kY U4 = 4
3. mugilnsainisnaaedInsmans
Between Groups 2 3.132 1.566 2.969 0.057
Within Groups 83 43.772 0.527
Total 85 46.904
3/ ar o o
4. mumssnynnuiasanylunsm
UFiamsineenans
Between Groups 2 1.366 0.683 1.283 0.283
‘Within Groups 83 44.203 0.533

Total 85 45,569




M13197 4.14 (719)

74

Source
df SS MS F p
5. umsdataznsUsziuranisi
Ufiiamsinomans
Between Groups 2 0.908 0.454 0.818  0.445
Within Groups 83  46.065 0.555
Total 85 46.974
¥
6. 3UNNAM
Between Groups 2 1.856 0.928 2.040 0.137
Within Groups 83 37.764  0.455
Total 85 39.620
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5.1 agiwansddg
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5.1.1 Iaguszasnveamside
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ums lenEznIzUIUMSMEINIEaas 1&anuEoy 0.96
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=] a S " W 3 a do d =2 <
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