= ~ o = a o
ﬂ'\ilﬂsﬂi”fn &1 Naﬁa\lt]‘nﬁﬂ’ldﬂ’lilﬁ‘él% Nne

1 A

N32UIBNITNIINYIANEANS UASLINARADI B

=~

A ¢ v < o = a4 A
IneEEAsYaIhNIIERTRNSINANBIIIN 1 1309
U331Nd N1ASUN1IIANTITTERIUULIHININS

P=| U 09: [V %] P=| U a
Liﬂ%z 4 ﬂ%ﬂﬂﬂﬂﬁ%ﬂﬂﬂiliﬂ%glmuﬂﬂ@]

NUNTRHET ATNINE

a a s'd” @) 1 = [P
mn m%wuﬁmﬂ%m%wm'ﬂaam*sﬁnmmuwaﬂgm
ﬂgﬁﬁamsuwﬁﬁ'msﬁm 8127381 NYIFIF NS AN
NRIINYIRYINBANNNAAT

dn1s@nw 2561



= ~ o = a o
ﬂ'\ilﬂsﬂi”fn &1 Naﬁa\lt]‘nﬁﬂ’ldﬂ’lilﬁ‘él% Nne

1 A

N32UIBNITNIINYIANEANS UASLINARADI B

=~

A ¢ v < o = a4 A
IneEEAsYaIhNIIERTRNSINANBIIIN 1 1309
U331Nd N1ASUN1IIANTITTERIUULIHININS

P=| U 09: [V %] P=| U a
Liﬂ%z 4 ﬂ%ﬂﬂﬂﬂﬁ%ﬂﬂﬂiliﬂ%glmuﬂﬂ@]

NUNTRHET ATNINE

m mﬁwuf‘ff':n“]%d'mwfiawaamsﬁnmmuwﬁngm
ATANEATANILNR 127381 3INYIFAFASANBN
NRIINYIRYINBANNNANS
Un1sdnun 2561

s\ a g ~a\ Qs Qs
AVEANDUYDINNKIIN mamwngmwam‘%



WNINDRETIAYIMNERT eud@inuiwus 15es mswIsuifivunasugns
NINITLR ANBENIZUIRMINWINGIMFAT UalInnfna It Anmanivasninisun
Tuitun Anwndd 1 Fesusseamea ﬁ”l@'f%’um5*5’@1nm‘%uuft.l.uufgi‘nsnm?uuj’ 4 T
fumsiamaFouiuuudnd tauslas wsnfuodias g udunilives
NMIANIAINRANFAIAIMRATI AR 12713113 Nmaasdnm

........................................................................... savaTnIudkhedI Ty
({Twmaanad anamdi @lnadwd)  ussmstanmaningdu
o A %
UN 14 1GDUTUIAN W.71. 2562 wazne'le

AMSNITNNITFOLINENANUT

N3NNI

Y )

........................................................................ nﬁun'mj'mmmw

q

(@395 YJuwa)



> U A a Q Ag >

WTINNANUT A TUTI LIRS UNARNNDTNIINITIIEY NABENTZUIBAITN
AINYIAIFAT LAZLIAAAADITIANUIANRATVAIBN LI UT N TN
= dp.l' d' d' o % = v ™ %
anw1UN 1 3a9uIIENE wvlmﬁ_m'ﬁwmsl,mugl,mmQamsms
a v g: > > = v a
U3 4 T% NUMIIAMIITBUIULULUNG

ea R @ & o “ ¢ a_aw &
2197138 NYIN®W NDILIATIRAINANTEY AI.NUANAYU NOADDTINRE

2

L) =) Qg =)
HT8f8A319138 A5.15:8NT Qi:m@

©

A o o= = ¢ a A &
FannAnw NUNTAET ANTNE
811377 InenanaasAnE
Umsdans 2561

UNAALD

Ao & Xa . A a a o £ a @

MATBATIRIANNIRANY LNl IBULABY 1) NAFUgNINNNIREYU NNB:
NTEUIBNIINNINLNFATUAZLANAGAF 0T TIINNFRASVRIBNITHUTUNTOUAN BTN 1
1309 urIIMan ldsunsdan1aBeuiuuuininInaGoud 4 73 feuTouuaznaizou

Qs Ag L= a aQ 1 a
LAY 2) NAFNGNDNIINITILY NNBLATZUIRAITNIINLIMFTASURL LIAAGG BTN
InenaaivasinFou NldunsdanisiFouiuuuiginanatoud 4 duiundanis
a o a \ a A Ao v 4 e A & o =2 A A a v A
Gouduuudnd ngudietnildlunsids ldun dniounuisondneiln 1 TsaFouiug
a o v { & £ o v
Inen dunathundl Un1s@nm 2560 S9launnmsRanLULIANZI 1wIn 2 Hadl5uu
0 72 A% ﬁwmitiuazmdwm”’aﬂmﬁuamﬂvlﬁﬁaaﬁﬂuﬁ 147w 36 A Lungw
nanadldiunsIanatouiluuininimGeus 4 74 Keadaui 2 S1uau 36 au Liu
) va o a o A A A A9 o ) Y o
nguaIugulaTunsianISeuuuudng wissllenls lunaddulaun 1) ununsdanis
SUUIUUUIPININTEEUT 4 T4 2) LNBNNTIANITTEUIULULUNG 3) Luunasauia
v = N { < 1 v v 'V

NAFUONDININTITILH VANANUTaUWINAL 0.866 4) WULNARAUIANNHENTZUIBNT
MIINEFFATAAIANUTNULYINNL 0.901 5) LULNARALIALIAAAGDITIANINATAT
feanugadurinny 0.822 myliareddayalasldanade srwmdoiunanaigiu uas
ROANATAUANNLANGIIVDIATUBUIARE A aBLAzRAITEY lasldin1Tnagaudfl uaznns
a 6 1 a
AaTnzRanundsdnniiunaae

NANITITLWLN

= Af L= =) a 1 a

1. WARNHNININITITOU NNBEATELIBNIINIINGIAFATURZLIAAGADITN

IneeaaivainGen 1309 u3IoNe AldTundanGeuiiuuipanimaiou; 4

U4 RAIFBUFINIHautEY adwiisdagyniaianzay .05



Q/ Af s a Aa o A
2. Naﬁwﬂﬂﬁﬂ’]\‘]ﬂ’]ﬂ%ﬂ% ﬂﬂEZﬂizﬂ’J%ﬂﬁiﬂ%‘i’J‘ﬂEJ’]?H&@I%LLN&L’%@]@@I@@’J?’]

Inmaairasinen (389 uIIBINa AldTunsdanateuiiuuiginanaiou] 4

o g a

A% qaﬂ'jﬁﬁfﬂL’%ﬂuﬁvlﬁ%'umﬁ@msﬁﬂujuuuﬂm?l At EIANIIRDANTZAY .05

o



Thesis Title A Comparison of Learning Achievement, Science Process Skills and
Attitudes towards Science of Grade 7 Students on the Topic of
“Atmosphere” Using the 4MAT Instruction and Traditional Instruction

Thesis Advisors  Asst. Prof. Dr. Kantapat Kittiautchawal
Asst. Prof. Dr. Prasit Purachat

Name Phimchanisorn Papirom

Program Science Education

Academic Year 2018

ABSTRACT

The purposes of this research were to compare 1) the grade 7 students’
learning achievement, science process skills and attitudes toward science on the topic
of “Atmosphere” before and after using the 4MAT and 2) the students’ learning
achievements, science process skills and attitudes toward science on the topic of
Atmosphere implementing the 4MAT and the traditional instruction. The Samples,
selected by the purposive sampling technique, consisted of 72 students from two
classrooms who were studying in the first semester of the 2017 academic year at the
Bancheewittaya School underneath the Secondary Educational Service Area Office 5
Sing Buri. The samples were then divided into 2 groups by drawing lots. The first
experimental group of 36 students learned by using the 4MAT and the other group of
36 students learned by the traditional instruction. The research instruments included 1)
the lesson plans of the 4MAT instruction, 2) the lesson plans of the traditional
instruction, 3) a learning achievement test with the reliability of 0.866, 4) a science
process skill test with the reliability of 0.901, and 5) an attitude toward science test with
the reliability of 0.822. The data were analyzed using mean, standard deviation, and
mean difference scores before and after the implementation. The statistics used for data
analysis were percentage, mean, standard deviation, t-test, and one-way Analysis of
Covariance (ANCOVA).

The results indicated that :

1. The students’ learning achievement, science process skills and attitudes
toward science after learning with the 4 MAT were higher than those of the students

before implementation at the .05 level of significance



2. The students’ learning achievement, science process skills and attitudes
toward science after learning with the 4MAT were higher than those of the students who

learned by using the traditional instruction at the .05 level of significance
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28 +1 +1 +1 +1 +1 1.0
29 +1 +1 +1 +1 +1 1.0
30 +1 +1 +1 +1 +1 1.0
31 +1 +1 +1 +1 +1 1.0
32 +1 +1 +1 +1 +1 1.0
33 +1 +1 +1 +1 +1 1.0
34 +1 +1 +1 +1 +1 1.0
35 +1 +1 +1 +1 +1 1.0
36 +1 +1 +1 +1 +1 1.0
37 +1 +1 +1 +1 +1 1.0
38 +1 +1 +1 +1 +1 1.0
39 +1 +1 +1 +1 +1 1.0
40 +1 +1 +1 +1 +1 1.0
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AN 24 HANITIATIZHANIAINLININE  ANEIUWIDFILUN LATAMNNLITILULNAFAL
IALRAAAADINIAIRAST 119 30 Ta

[ Aade fdaIUNe 18 Aade AT LUN
FULWN

1 2.93 0.66 21 3.50 0.73
2 2.10 0.60 22 2.36 0.46
3 3.40 0.66 23 3.76 0.46
4 2.40 0.66 24 2.23 0.46
5 2.90 0.60 25 4.30 0.60
6 2.53 0.53 26 2.26 0.26
7 3.56 0.73 27 3.70 0.33
8 2.56 0.53 28 3.90 0.46
9 3.36 0.46 29 4.16 0.46
10 2.80 0.66 30 2.33 0.53
11 243 0.73

12 2.50 0.33

13 4.00 0.66

14 2.36 0.46

15 3.80 0.53

16 2.70 0.46

17 3.90 0.46

18 2.90 0.33

19 4.16 0.46

20 2.43 0.46

ANANNLTaNWNIRUULYINNY 0.822
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L Af 1 s 1 { e
#1314 25 ﬂzLL%uNﬂ’ﬁ%Jf]‘Ylﬁ“ﬂ’]x‘lﬂ’liL%iJ%ﬂQ%L‘%U%LLﬂz‘ﬁﬂx‘]L%EI‘WIJ aaﬂqm@aaaﬁvl,mumi

WOMIRVUFUVLIPINTNIREU 4 U% AUNFUAILANMITIAMILToUIUNG

NYNNANDY NYNAILAN
W] 30 AZUL L8] 30 AT
AowIeL NRILILH AowIeh NRILILU
1 8 25 1 8 17
2 9 20 2 9 18
3 12 26 3 12 19
4 10 23 4 19 24
5 10 27 5 9 15
6 8 20 6 8 17
7 12 22 7 12 17
8 9 20 8 13 16
9 7 18 9 7 19
10 11 24 10 15 16
11 17 25 M 17 25
12 10 18 12 10 17
13 9 20 13 9 22
14 11 18 14 11 19
15 8 19 15 8 17
16 12 20 16 11 18
17 9 18 17 9 16
18 10 19 18 10 17
19 10 17 19 9 18
20 11 20 20 10 16
21 15 24 21 10 15
22 12 21 22 11 18
23 10 18 23 9 17

24 9 22 24 9 19
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A3 25 (618)

NYNNAND NYNAILAN
W] 30 AZUL L8] 30 AT
AowIeL NRILILH AowIeh NRILILU
25 11 19 25 11 18
26 12 25 26 12 19
27 9 21 27 9 18
28 8 19 28 8 19
29 14 26 29 14 17
30 10 24 30 12 18
31 13 21 31 7 15
32 9 18 32 9 14
33 8 20 33 8 21
34 12 21 34 12 23
35 7 20 35 7 21
36 14 23 36 10 17
N 36 36 N 36 36
X 10.44 21.13 X 10.38 18.11

S.D 2.27 274 S.D 2.69 2.49
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AN 26 ATLUUNNBLATEUIUNNTNINIANFATAD W I LR AR L‘%ﬂumaoﬂﬁjwmaaaﬁ

ldFunisdanisFsuiuuuipaninisfoud 4 7% AUN§uAILAUNIITANTT

SouiLng
NYNNANDY NYNAILAN
L8] 30 AL L8 30 Az
nawlIsn NRILILW NawlIsn% WRILILU
1 12 22 1 12 18
2 13 20 2 13 19
3 15 23 3 15 19
4 12 21 4 12 17
5 14 20 5 14 19
6 16 23 6 16 20
7 12 21 7 12 19
8 9 18 8 9 18
9 13 21 9 13 19
10 12 20 10 12 18
11 11 23 1M 11 16
12 10 21 12 10 18
13 9 19 13 9 16
14 15 19 14 12 21
15 16 24 15 16 22
16 17 25 16 12 21
17 13 21 17 11 17
18 12 24 18 12 22
19 10 22 19 10 17
20 8 19 20 8 16
21 13 20 21 13 15
22 16 26 22 16 16
23 9 21 23 9 18

24 12 22 24 12 17
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A3 26 (§18)

NYUNAND NYNAILAN
W] 30 AZUL L8] 30 AT
AowIeL NRILILH AowIeh NRILILU
25 13 23 25 13 21
26 13 22 26 13 23
27 14 21 27 14 19
28 15 20 28 15 20
29 9 18 29 9 18
30 10 20 30 10 15
31 12 21 31 12 18
32 11 22 32 11 19
33 9 21 33 9 18
34 11 20 34 11 19
35 12 20 35 12 20
36 14 24 36 14 22
N 36 36 N 36 36
X 12.27 21.30 X 12.00 18.61

S.D 2.33 1.87 S.D 213 2.03
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A3 27 ﬂ:LLuuLﬁmﬂ%auﬁmuuawﬁaﬁwmaomjuﬂmaoﬁvlﬁ‘{umﬁ@miﬁﬂui

WULIDINTMNIREUS 4 9% NUNFUAILANNT 30NsiauiUng

NYUNANY NYNAILAN
W] 5 AZLLA%h L8] 5 AW
AowIeL NRILILH AowIeh NRILILU
1 2.25 3.98 1 1.67 2.97
2 2.27 3.23 2 2.34 3.04
3 2.83 3.47 3 2.67 2.86
4 2.39 3.31 4 2.65 3.38
5 2.48 3.93 5 2.43 3.43
6 2.17 3.69 6 2.68 3.67
7 2.87 3.87 7 1.98 2.89
8 2.21 3.57 8 1.65 2.73
9 2.87 417 9 2.32 3.10
10 2.33 3.6 10 2.01 2.88
11 2.87 3.91 M 2.09 2.98
12 3.00 3.31 12 2.00 3.03
13 2.98 3.97 13 2.00 2.76
14 2.67 3.57 14 2.20 2.89
15 2.03 3.19 15 2.67 3.43
16 2.43 3.89 16 1.86 2.97
17 2.20 417 17 1.98 2.69
18 2.43 4.29 18 2.56 3.23
19 2.34 4.07 19 2.00 3.43
20 2.29 3.65 20 2.50 3.56
21 2.12 3.98 21 3.00 3.76
22 2.17 3.87 22 2.59 3.45
23 2.34 3.78 23 1.98 2.67

24 1.87 3.56 24 2.76 3.02
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A3 27 (§19)

NYNNANa NYNAILAN
W] 5 AZLLA%h L8] 5 AW
AowIeL NRILILH AowIeh NRILILU
25 2.13 3.69 25 1.98 2.76
26 2.00 4.27 26 2.10 2.78
27 2.00 3.48 27 2.23 2.56
28 2.10 3.87 28 2.32 2.87
29 2.87 3.87 29 2.44 3.33
30 2.43 3.65 30 212 3.47
31 2.17 4.37 31 2.18 3.25
32 2.19 3.73 32 2.15 3.87
33 243 4.09 33 2.67 2.66
34 2.24 3.73 34 2.00 2.78
35 2.87 3.98 35 2.00 2.96
36 1.98 3.57 36 2.98 3.78
N 36 36 N 36 36
X 2.38 3.79 X 2.27 3.10

S.D 0.32 0.29 S.D 0.35 0.35
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N151A31ZRY 2D UIIYDD AIAINYINIIY A1DIWID
o ] Q/ g GF
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o o £
ar ﬂ’]u’l"ﬂ’%’]LL%ﬂﬂJa\‘iLL‘LI‘]J‘V]@]ﬁﬂﬂ'ﬁ@]ﬁdﬂauﬂﬂﬁﬂ’]ﬂﬂ’ﬁﬁﬂ%

1) AZUUBTINNGNFI(H) ﬂzLLumawmjm"h(L) AEWIATILWNTTD(r)
1 11.00 5.00 0.40
2 12.00 6.00 0.40
3 10.00 5.00 0.33
4 12.00 7.00 0.33
5 14.00 8.00 0.40
6 13.00 8.00 0.33
7 14.00 9.00 0.33
8 11.00 8.00 0.20
9 14.00 6.00 0.53
10 13.00 6.00 0.46
11 12.00 9.00 0.20
12 13.00 10.00 0.20
13 9.00 6.00 0.20
14 12.00 4.00 0.53
15 9.00 5.00 0.26
16 11.00 7.00 0.26
17 11.00 5.00 0.40
18 10.00 7.00 0.20
19 9.00 5.00 0.26
20 14.00 7.00 0.46
21 13.00 6.00 0.46
22 11.00 6.00 0.33
23 14.00 7.00 0.46
24 12.00 8.00 0.26
25 13.00 8.00 0.33
26 10.00 5.00 0.33
27 13.00 6.00 0.46
28 11.00 6.00 0.33
29 11.00 4.00 0.46
30 10.00 5.00 0.33
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N5NAIT IRV FDUINEVD A1ANHNYINIIY A1B I
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A r ST IUBNVBILLUNAFOLIATI N BN IZUIBNIINAN mma@%

1) AZUUBTINNGNFI(H) ﬂzLLumawmjm"h(L) ANgIwIAT MWD TILTA(r)
1 11.00 6.00 0.33
2 12.00 5.00 0.46
3 13.00 8.00 0.33
4 12.00 6.00 0.40
5 13.00 6.00 0.46
6 12.00 5.00 0.46
7 12.00 9.00 0.20
8 10.00 6.00 0.26
9 9.00 5.00 0.26
10 11.00 5.00 0.40
11 13.00 7.00 0.40
12 14.00 9.00 0.33
13 11.00 8.00 0.20
14 10.00 7.00 0.20
15 11.00 4.00 0.46
16 12.00 7.00 0.33
17 14.00 7.00 0.46
18 12.00 4.00 0.53
19 11.00 5.00 0.40
20 13.00 7.00 0.40
21 10.00 6.00 0.26
22 11.00 6.00 0.33
23 15.00 6.00 0.60
24 13.00 8.00 0.33
25 12.00 5.00 0.46
26 10.00 6.00 0.26
27 11.00 7.00 0.26
28 15.00 7.00 0.53
29 14.00 6.00 0.53
30 9.00 4.00 0.33
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N5ALAIITHRVDFDUIIYDD A1BIWIDIN LAZAIN
22 ULUFED LN IALINARGDITINYIAVENS

M 30 28 neatianit U1z lwn1939y
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AN r AIWITUNVILULIALAAARGITINLNENFNST

1) AZUUBTINNGNFI(H) ﬂzLLumawmjm"h(L) ANgIwIAT MWD TILTA(r)
1 49.00 39.00 0.66
2 36.00 27.00 0.60
3 56.00 46.00 0.66
4 41.00 31.00 0.66
5 48.00 39.00 0.60
6 42.00 34.00 0.53
7 59.00 48.00 0.73
8 43.00 35.00 0.53
9 54.00 47.00 0.46
10 47.00 37.00 0.66
11 42.00 31.00 0.73
12 40.00 35.00 0.33
13 62.00 58.00 0.26
14 39.00 32.00 0.46
15 61.00 53.00 0.53
16 44.00 37.00 0.46
17 62.00 55.00 0.46
18 46.00 41.00 0.33
19 66.00 59.00 0.46
20 40.00 33.00 0.46
21 58.00 47.00 0.73
22 39.00 32.00 0.46
23 60.00 53.00 0.46
24 37.00 30.00 0.46
25 69.00 60.00 0.60
26 36.00 32.00 0.26
27 58.00 53.00 0.33
28 62.00 55.00 0.46
29 66.00 59.00 0.46
30 39.00 31.00 0.53
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