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Thesis title:  The Effects of Learning Management with the Use of Analogy in the
Topic of Solutions and Acids-Bases on Science Learning Achievement
and Attitude toward Science of Mathayom Suksa | Students at Nakhon
Nayok Witthayakom School in Nakhon Nayok Province

Researcher: Miss Phontip Ritkaeo; ID: 2572000376;

Degree: Master of Education (Science Education);

Thesis advisors: (1) Dr. Duongdearn Pinsuwan, Assistant Professor;

2) Dr. Nuanjid Chaowakeeratipong, Associate Professor; Academic year: 2016

Abstract

The purposes of this research were (1) to compare science learning
achievement in the topic of Solutions and Acids-Bases of Mathayom Suksa | students
at Nakhon Nayok Witthayakom School in Nakhon Nayok province who learned under
learning management with the use of analogy with that of the students who learned
from the conventional teaching method; and (2) to compare attitude toward science of
the students who learned under learning management with the use of analogy with
that of the students who learned from the conventional teaching method.

The research sample consisted of 90 Mathayom Suksa | students in two
intact classrooms of Nakhon Nayok Witthayakom School in Nakhon Nayok province
during the first semester of the 2016 academic year, obtained by cluster random
sampling. Then, one classroom was randomly assigned as the experimental group to
learn under learning management with the use of analogy; the other, the control group
to learn from the conventional teaching method. The employed research instruments
were science learning management plans for learning management with the use of
analogy in the topic of Solutions and Acids-Bases and science learning management
plans for the conventional teaching method, a science learning achievement test, and a
scale to assess attitude toward science. Statistics used for data analysis were the
mean, standard deviation, and t-test.

The research findings were as follows: (1) science learning achievement in
the topic of Solutions and Acids-Bases of Mathayom Suksa | students at Nakhon
Nayok Witthayakom School, who learned under learning management with the use of
analogy, was significantly higher than that of the students who learned from the
conventional teaching method at the .05 level of statistical significance; and (2)
learning attitude toward science of the students who learned under learning
management with the use of analogy was significantly higher than that of the students
who learned from the conventional teaching method at the .05 level of statistical
significance.

Keywords:  Analogy, Solution, Acid-Base, Science learning achievement,
Attitude toward science
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6.5 +1 +1 +1 3 1 1418
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MIMANUING 9 Llﬁﬂ\iﬂaﬂ"li%tﬂi”l%ﬁf’hﬂ’.l"mﬂTﬂLLa$ﬁ1ﬁ1u1ﬂﬁ1LLuﬂi"lflslglj’f)“ll’f)\i

4
LL'U'U‘V]ﬂﬂi’J'UTJﬂNaﬂlli]‘ﬂ‘ﬁ%"lﬂﬂﬁﬁﬂu

Vv \ \ [ Y
Yomou | AIANN | MBI aglammndeasy uilawa
Y a o v v Voo o
Yon | ;@) | Swwun @ MANNNNY MSIMIM TN
1 0.65 0.38 Fudoaovnnoudiadie Fludoaouna 1416
2 0.63 0.35 Fudoaovnnoudiadie Fludoaeuna 1416
3 0.40 0.40 Fudoaeunennemiuig Fudeasunanin 1414
] T Y
4 0.75 0.10 Fudoaovinnoudade | Whudeasunluanisud vl fang
5 033 0.25 fudeaeviiseuieen | Wudeaevuiiogluszdunely 1914
6 0.65 0.40 Fudedovinoudaiie Hudogounaun 1518
7 0.50 0.42 Fludedounenneming Hudegounaun 1518
v [ v
8 0.60 -0.30 Fudedounnoudaiie Fudeaovnluaarsud lului fana
9 0.60 0.60 Fludedounnoudaiie Hudogounaun 1518
10 0.73 0.35 Fudodovinnoudiaiie Fudoaeuna 1416
I Y ~ I 9 ~ = ] @ a"
11 0.40 -0.10 dludeasvnennemig | Wudeaeun ludaisud lvlvy fang
12 0.60 0.40 Hudoaovnnoudiadie Fudoaeunauin 1416
13 0.68 0.40 Fudoaovinnoudiadie Fudoaeunauin 1416
14 0.35 0.20 fludeaeviinoutuen | Wudeasuiiogluszdumnels 1914
v [ v
15 0.45 0.00 Fudedovnennomineg | Sudeaeun luaaisud laln fana
16 0.68 0.37 Fludedovnnoudiaiie Hudoaouna 1518
3 Y ~ I Y ~ = [ o £
17 0.20 0.00 Wudoaeunenuin Fudeaaun luaarsud lulny Aang
18 0.68 0.25 fhutdoaeviisouineie | idudeaeviiogluszduneld 1914
] Y
19 0.33 0.15 Fudoaovinnouden | dudoaovn luaaisud lvlui fang
20 0.75 0.30 Fudoaovnnoudiaiie Fludoaeuna 1416
21 0.50 0.50 Fudodounenneminig Fludoaeunauin 1416
22 0.40 0.40 Fludedounaoudiaen Fudoaounaun 1518
23 0.50 0.20 fludeaeviionnnonang | ifludeaeviiogluszauwely 1914
I Y ~ I Y ~ = [ o £
24 0.08 -0.05 Wudoaeunenuin Fudeaaun luansud luln Aang
25 0.73 0.45 Fludedovnnoudaiie Fudogounaun 1518
3 { 3 { Y
26 0.45 0.40 Wudoaeunen Wudeaevnauin 1414

WaLtnue
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MIMANUING 9 Llﬁﬂ\iﬂaﬂ”li%tﬂi”l%ﬁﬂl1ﬂ’.l"lﬂﬂTﬂLLa$ﬁ1ﬁ1u1§]§1LLuﬂi"lflslglj’f)“ll’f)\i

< 1
LL'U'UVI@]E‘T@'UTJ@Nﬁﬂlli]‘i/l‘ﬁ%"lﬂﬂﬁﬁﬂu (919)

Yoaal | MANNNN | AB1UID aslpumndoeasy nilawa
% d’ o U 1 1 o o
Yon (P) WU (1) MANNLNNNY MBIUIDNMTIUN
3 v A 3 v AN 1 o £
27 0.03 0.05 WuvsasuneInuIn Wudoaaun lud AANa
ad5ud 1l
< {1 < {
28 0.25 0.40 Wudeaeunaeudiern | dudeaaunanin 1414
9 A
Va0 AN
J
HUUNATOUIANATUYNTNINTITOU 0.81
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MIMANUINN 10 uﬁmms’imsw:ﬁé’mnﬁi’muﬂmmgmuifﬂmmﬁ@ia%mmam{f

a e = — = a = o = ¥ = o = 2 = =
NaNIAATIEH :§ :§ :§ :§ :§ :§ :§
UIUAY 40 40 40 40 40 40 40
ASHUUUITIY 169 158 140 158 138 172 174
ﬂzgsuu@%’wqa 3 3 1 2 1 3 3
AZUUUGITA 5 5 5 5 5 5 5
ﬂ'uﬂéﬂ 4.23 3.95 3.50 3.95 3.45 4.30 4.35
dautﬁmmummgm 0.62 0.75 0.93 0.85 1.08 0.61 0.66
C.V.(%) 14.67 18.97 26.68 21.41 31.45 14.13 15.22
1 1
uilawa N 1N RN N A9 N N
AnTHRUA N Wa \ 3 i 3 o 8 i
m’%mﬁa ag ag ag Rg Rg ag ag
AUV UUN 0.64 0.65 0.65 0.56 0.59 0.50 0.42
Sig 0.00 0.00 0.00 0.00 0.00 0.00 0.01
uilana yes yes yes yes yes yes yes
Mol fim
AL NUBIA: A191UIT WUV Ttem Total Correlation
wazmanuFeiiunuudinlszans
0.9107 woanh
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MINMANUING 10 LLEAINITAUATIZHDIUIVIUUNVDILUUIAIAANNDINYIFAANT (919)
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o0 o =~ = o @ X
HANTAATIEH S = = S = = =
b R ag ag ag ag ag
NUIUAY 40 40 40 40 40 40 40
AZUUUTIY 150 163 165 165 169 167 174
AZUUUAIGA 2 1 2 2 3 2 3
ASUUUGIGA 5 5 5 5 5 5 5
ANAY 3.75 4.08 4.13 4.13 4.23 4.18 4.35
AUTIAVUINTF I 0.78 0.76 0.76 0.85 0.58 0.78 0.58
C.V.(%) 20.70 18.75 18.36 20.68 13.65 18.70 13.32
uilawa N 1N N N 1N 1N N
. o0 o =~ = o @ X
a 4 A A - -
AATIEHAUNNIATOIND = & = S S S S
az ¥ ag ag ag ag ag
MBIV UIUN 0.31 0.40 0.50 0.53 0.61 0.62 0.63
Sig 0.05 0.01 0.00 0.00 0.00 0.00 0.00
uilana no yes yes yes yes yes yes

1 d‘ Q-'I =
ATANITULEDNU WA
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$ a 7 o o [ a1l A 4 1
MINMANUING 10 LEAINITAUATIZHDIUIVIUUNVDIULUUIAIAANNDINY AT (§19D)

wv O o~ [o2e] N o —

- 2 — — — — — (q\] (@\l

HaNIFANTIZH s s s s = = =

N N N N 23 N N

NUIUAY 40 40 40 40 40 40 40
AZUUUITIY 143 145 159 148 150 131 134

ATLUUAGA 3 2 2 1 2 1 2

AZUUUGITA 5 5 5 5 5 5 5
ANAY 3.58 3.63 3.98 3.70 3.75 3.28 3.35

AudouUUNATIIU | 059 | 0.87 | 0.89 | 1.02 | 0.90 1.13 0.83

C.V.(%) 16.62 | 23.94 | 22.42 | 27.51 | 23.97 34.56 24.88

1w 1w

uiama HIn UIn UIn UIn HIn NAN AN
v O o~ [ee] N S —
~ 2 du A — — — — — [e\| @\l
WUATICHAUNTNATOIND | T= = = = = = =
22 | A8 | 8 | A8 | W8 a2 22

ABIUIVIILUN 0.06 | 0.63 | 0.66 | -0.09 | 0.70 0.42 0.57

Sig 0.71 0.00 0.00 0.58 0.00 0.01 0.00

uilawa no yes yes no yes yes yes

! A =
ATAITULTDUU WA

1N

0.9107
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$ a 7 o o [ a1l A 4 1
MINMANUING 10 LLEAINITAUATIZHDIUIVIUUNVDILUUIAIAANNDINYIFAANT (919)

- ) a Q S & S N & 3
WANIIAATILH S e I I = =
NC 2 | A2 | A8 | 2 | W8 | 8 NC
NUIUAY 40 40 40 40 40 40 40 40
AZUUUTIN 171 | 167 | 150 | 151 | 142 | 179 | 135 180
ﬂxuuuﬁm{ﬂ 3 3 2 2 2 3 1 3
AZUUUTIYA 5 5 5 5 5 5 5 5
f"hméﬂ 4.28 4.18 3.75 3.78 3.55 4.48 3.38 4.50
anufioan
AU 0.75 0.78 0.90 0.89 0.78 0.55 1.03 0.064
C.V.(%) 17.56 | 18.70 | 23.97 | 23.61 | 22.05 | 12.38 | 30.52 14.23
1
uilawa N | wn | wn | | wn | o | naw 11N
AATIZERUMN i~ S| 3| 8| & 8| & R
A - 'ﬂg 'ﬂg 'U% 'ﬂg 'Ué 'U% "(Ig 'U%
REGNL) = 2D | A8 | a8 | a8 | a8 | a8 22
AT ULUN 0.70 | 0.66 | 0.63 | 0.51 | 0.53 | 0.39 | 0.12 0.41
Sig 0.00 0.00 0.00 0.00 0.00 0.01 0.45 0.01
uilawa yes yes yes yes yes yes no yes
AnnuFeiy fim
N
0.9107
doaay Aie
uuuianananeInemanas 0.91
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(t-test for independent samples)
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MIsnaaeUA N (t-test for independent samples)

4
waauqmmqmsﬁammmma@%

YoUINFEUNGN 153TIUUATUIBNINGIAN TIHIAUATUIYN

Ay Yo [ = Y = v A A A a
Vlllﬂ ‘1Jﬂ"|iﬁ]ﬂ'miliElugIﬂElﬂ”liﬁﬁEJ‘]JmEJ‘}JLL’dzuﬂLiEJ‘L!‘VILiEJLlGﬂ?J‘iJﬂ@]

Group Statistics

Group N Mean Std. Deviation [Std. Error Mean
Score  Groupl 45 14.45 2.661 .388
Group2 45 9.43 2.347 342

Independent Samples Test

Levene's Test for

Equality of
Variances t-test for Equality of Means
Std. 95% Confidence
Mean Error Interval of the
Sig. (2- |Differenc|Differenc Difference
F Sig. t df | tailed) e e Lower | Upper
Scor Equal variances
1.209 274( 9.702 92 .000 5.021 518 3.993 6.049
e  assumed
Equal variances 90.59
9.702 .000 5.021 518 3.993 6.049
not assumed 5
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MIsnaaeUA N (t-test for independent samples)

RAARADINIFIAAS

YoUINFEUNGN 153ToUUATUININGIAN TIHIAUATUIYN

Ay Yo [ = Y = v A Aa a
Vlllﬂ ‘1Jﬂ1§ﬁ]ﬂfﬂiliﬂugIﬂElﬂﬁﬁﬁEJ‘]JLﬂﬂﬂllazuﬂlifm%Liﬂu@iu‘ﬂﬂ@

Group Statistics

Group N Mean | Std. Deviation |Std. Error Mean
Score  Groupl 45 4.42 183 .027
Group2 45 3.86 371 .054

Independent Samples Test

Levene's Test for

Equality of
Variances t-test for Equality of Means
95% Confidence
Mean |Std. Error| Interval of the
Sig. (2- |Differenc | Differenc Difference
F Sig. t df | tailed) e e Lower | Upper
Scor Equal variances
14.627 .000| 9.276 92 .000 .560 .060 440 .680
e assumed
Equal variances 67.07
9.276 .000 .560 .060 439 .681
not assumed 8
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