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ABSTRACT

This research aimed to develop and evaluate science laboratory lessons with an
appropriate effectiveness index and study effects of implementation of the developed science
laboratory lessons with 29 Mathayomsuksa 4 (Grade 10) students in the second semester of
_ the academic year 2014, selected using the purposive sampling and cluster random sampling
techniques, who attended the Napopithayasan School in Gudrang district, Maha Sarakham
province. Research instruments included 1) 7 science laboratory lessons with some higher
order thinking questions at the end of each lesson, each lesson for 2 hours of learning in each
week; 2) a leamning achievement test with 40 items; 3) a critical thinking test with 4 subscales
and 40 items; and 4) a test on science process skills with 5 subscales and 30 items. The paired
t-test and the F-test ( One-way MANCOVA and ANCOVA ) were employed for testing
hypotheses.

The major findings found that the developed science laboratory lessons had an
effectiveness index of 0.5629. The students as a whole and as classified according to sex
showed gained in learning achievement, science process skills in general and in each subscale
and eritical thinking in general and in each subscale from before leamning via the developed
laboratory lessons. Except for the female students who did not show different deduction
subscale and assumption indentification subscale between the pretest and the posttest means.

The female students indicated more science process skills in general and in 3 subscales:



formulating hypotheses, experimenting, and interpreting and making conclusion ; but showed
less critical thinking in the subscale of crebility of sources and observation than did the male

students.
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(df1) (df2) Squarcd
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ﬂizmumﬁ‘nmmmi’ﬁ”ugsmaw‘[%sm (p = .012) uandnnuogihisdna
meaBansean.05 uainsAndnsaae Taesuliuand1efu ( = .126) 5197 16)

1 =% t!‘ g or ] 3 o i
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AN (One — way ANCOVA)

Univariate tests
namstiou S8 daf MS F P Partial Eta
Squared
1. sadugnamemstion Pretest 98.627 1 98.627 | 19.021 422 000
Contrast 22.254 1 22254 | 4292 024 142
Ersor 134.816 26 5185
2. MFARINITUY I Pretest 44,255 1 44255 | 4517 043 .148
Contrast 13.470 1 13.470 | 1375 126 050
Error 254.726 26 5.797
3. finHENIZVIUMS Pretest 1.031 1 1.031 050 824 .002
3ﬂu1ﬁ1ﬂﬂ§1§r’uuim1mi Contrast 117.802 1 117.802 | 5734 012+ 181
Errar 534.199 26 20.546

ot

* e Aynnatansya 025

mash 17 mafSoufeumsAainsagusedumssou veuinBeuimeeeti

(One — way ANCOVA)

mEAadnsan sov ss df MS F p Partial Eta
Squared
14 wenmindede | douiou 6.808 1 6808 | 6763 | .01s* 206
voanasdoyouns | e 7.919 1 7919 | 7.867 | .009* 232
mydunn aawamamdon | 26173 | 26 1.007
2.8 wmsiiside neuiiou 354 1 354 149 703 006
el 095 1 .095 040 843 002
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3.amunsgiiio fionuu 2,633 1 2.633 1.395 248 051
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MTNMANKINN 8 NSVATDU Homogeneity of Regression Slope 7l 19A%UUY Protest

ﬁ‘]u Covariate

SOV SS | df | ™S F p
1. madugnimamsiou
Tagsau
Pretest — WA 11.084 | 1 | 11.084 | 2239 | .147
2. MIAAINITUYIY
1 munivdedeveundsteyanazduna
Pretest — 1N/ 013 1 013 012 914
2 MIiisie
Pretest — (WFl , | 8958 | 1 | 8958 | 4.246 | .054
3 msgihiy
Pretest — INA 792 11| 792 | 410 | 528
4 n3szydeanaciindy
Pretest -~ Wl 766 | 1 | .766 |.451 | .508
Tagsan
Pretest— INA 30.147 | 1 | 30.147 | 3.356 | 079
3. ﬁ'nyxﬂsa:mumﬁﬂ1ﬁwmﬁ1ﬁc~1§5’uyim1ms
1 Vinggmsmuuasiion
Pretest — {Wel 048 | 1 | .048 | 124 | 728
2 ﬁﬂysmsﬁzﬂﬁunﬁgm |
Pretest — LWH .888 1 .888 393 536
3 finyemsnruguAls
Pretest — (WA 1.563 1 1.563 | 3.271 | .083
4 NiNYEMINAABY
Pretest — (e .699 1 .699 293 593
5 finvzmsudannuvineuazasfenyl
Pretest — LY 017 | 1 | 017 | .006 | .941
QTR
Pretest— (Wl 1688 | 1 | 1688 | .079 | .781
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ATHMARKINN 9 N1TNATOV Homogeneity of Variance — Covariance Matrices

VBINATUGNTNNMSEOU NTAATNTUYIN LAZHIHSATZUIUATN

emaaiauyams

Box’s M dfl

df2

F

11.817 6

4653.256

1.726

11

1 1 or ‘=g' = 8
MINNANUINT 10 ﬂ'3']31?1’13'1"[‘11‘1‘?33‘14'J'I\‘If‘lﬁﬁllf]‘ﬂ’ﬁ'i‘l'l\flﬂ"!ifiﬂu NIAATTITURY I

| R 2
LAZANEENTELIUNTINIINOIEATIUYTBAT

Hamsisou lagsiy auduius | wadugns 11579 ANYY
namsiseu | Snsaanw | aszuiunisma
Snemaniau
YU

Hadugnimensitou I, - 138 281

p - 474 139

MFAAI TG I, - - 138

p - - 474

MINMANINT 11 Minageunrmdiueniuguesn1uullslsiu Homogeneity

of Variance (Levene’s Test of Equality of Error Variances) Y83AS4IHY

ar £ = w oA @ o 5 ar =2 P
N'ﬂi’l’ﬁJi]‘i’l‘ﬁ‘Vl'Nﬂ'l‘il’a"tlHTﬂﬂi']ﬁJ"H‘ﬁ\‘lﬁﬂu"Uﬁlx‘mﬂl‘a'ﬂu‘b"uﬂﬁﬂllﬂﬂﬂ‘l'i.hfi 4
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MTMARKING 12 msnadeuniuenufueanmuslsiu Homogeneity of

Variance (Levene’s Test of Equality of Error Variances) Y84AUY

¥
msaaInTu I AesIm uazs et nassouvewind sudu

Ssonfnuiii 4
MIAAID 1TV 16 dafl | di2 F P Homogeneity
Larniefiovesumadoyauazduna | 1 | 27 | .s01 | .485 RiLY
2.msiisdy 1| 27| 1390 | 249 fu
3.magihis 1127 .10 | 743 i
4.msszyteanauiieady 1] 27| 1772 | 194 (i
Tasau 1| 27 | 4711 | 499 i

MINMANNINT 13 nsnageuanilweniuiuenmualilsu Homogeneity of

Variance (Levene’s Test of Equality of Error Variances) U09AS1UU

-
ANYENITTUIUMINIEINGITARTTUYTAINS 18520 LaTTIBAY

@ P Yy o 8 oyt
HAUTIUVDIU NG U UTToUFNYIITN 4

NOHEATZLIUMSMISINGITans dft | d2 | F P Homogeneity
ﬁuusmms

1.AAYEMTAIHUAfIHENY 1 |.27 | 3433 | 075 i
2 FinBEmMsReaINRgIY 1 | 27 | 297 | .590 iy
3.dinpgnIsIUUAIls 1 | 27| 016 | .900 S
4.91NBEN1TNAEDY 1| 277] 077 | 783 1Ty
sanyemsulannuvanouazasdeagyl | 1 | 27 | 4140 | 052 Righ

Tasu 1 {27 | 001 | 972 i
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; A ad
MTNMANUINT 14 uaswantsnadevlawninFou Jpvmlinugiu 12557

g 1
Husisoadnyiila 4/1 a2 T-scores lumsutisngunsnaaes

3:1:1 (109 : drunane : oeu) 1minSouniavua 29 au

@R | Az AAUAZIUY i AZHUY MAUAZUUY

1 34.12965 L 16 59.81747 H
2 46.97354 M 17 46.97354 M
3 38.41093 L 18 66.23943 H
4 51.25485 H 19 31.98897 L
64.09877 H 20 61.95812 H
6 42.69224 M 21 53.39551 H
7 38.41093 L 22 55.53616 H
8 53.39551 H 23 51.25485 H
9 57.67681 H 24 53.39551 H
10 55.53616 H 25 46.97354 M

11 49.1142 M 26 53.39551 H
12 36.27027 L 27 40.55158 M
13 51.25485 H 28 61.95812 H
14 61.95812 H 29 29.84831 L

15 55.53616 H
TIvINgy @ U (AN)
749 (H) 4,5,8,9, 10, 13, 14, 15, 16, 18, 20, 21, 22, 23, 17 A
24,26,28 (IPFI 50 AZLUU)
N1 (M) 2,6,11,17,25,27 6 AU
(3211714 40 — 50
ALUUU)
M (L) 1,3,7, 12, 19, 29, 6 au

(#1077 40 ATUUL)
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