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Abstract

The purposes of this research were 1) to develop learning management based on 5E
learning cycle and Team—-Game—Tournament (TGT) technique on solution concepts; and 2) to
study and compare of solution concept and analytical thinking ability before and after learning.
The study was conducted based on Kemmis and McTaggart’s action research (1998) consisting
of 3 experimental cycles. The samples of this research were 28 of Mathayomsuksa 5 students
in the 1% semester of academic year 2016 using the cluster random sampling technique. The
research instruments were 1) 9 lesson plans based on 5E learning cycle and TGT cooperative
learning; 2) reflection instruments (i.e., a daily record form, classroom observation forms, and
an interview forms); as well as 3) evaluation research instruments: a two—tier multiple—choice
diagnostic test. The quantitative data were analyzed by using mean, frequency, percentage,
standard deviation and one—way MANOVA. In addition, content analysis was used for quali-
tative data. The findings of the study were as follows: 1) the development of 5E learning cycle
supplemented with TGT learning management in solution composed of 4 steps, (1) a teacher
teaches in a class which consists of engagement, exploration and explanation, (2) elaboration
and small group study (3) evaluation and game tournament, and (4) tournament awards.
Reflective practices from the first cycle have been considered to make practice changes in the
2" cycle and some activities were removed from step 1 and students were assigned to read
the text before class in step 2. In the 3™ cycle, the explanation of how to play game session
was replaced with asking and answering to the problem in step 3. 2) The students showed gains
in understandings of solution concepts from before learning. The students were classified

according to achievement motivations showed an increase in sound understanding (SU) of
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chemical reaction rate concepts and partial understanding (PU). Whereas they showed a de-

creased in the specific misconception (SM) and no understanding (NU). 3) The students showed

gains in analytical thinking ability from before learning. 4) A one—way MANOVA revealed that

students with different learning abilities (high, medium and low gains) indicated different under-

standings of solution concept and analytical thinking ability at the .05 level of significance.

Keywords: Solution concept, 5E learning cycle, Team—Game—Tournament (TGT), Analytical

thinking ability, Classroom action research
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alwad  anuduaziosazzasnluafalsazatgnansen  ANNNLAzIaUazYaINlBNARITAZANENAIT L

su PU SM NU NR su PU SM NU NR
. 1 3 3 21 0 23 1 4 0 0
o (357)  (10.71) (10.71) (75.00)  (0.00) (82.14)  (3.57) (14.29)  (0.00)  (0.00)
. 11 8 5 4 0 27 0 1 0 0
o2 (39.29) (28.57) (17.86) (14.29)  (0.00)  (96.43)  (0.00)  (3.57)  (0.00)  (0.00)
. 1 5 0 21 1 21 5 2 0 0
o3 (357) (17.86)  (0.00) (75.00) (3.57) (75.00) (17.86)  (7.14)  (0.00)  (0.00)
. 0 5 2 20 1 23 3 2 0 0
o (0.00) (17.86)  (7.14)  (71.43) (3.57) (82.14) (10.71)  (7.14)  (0.00)  (0.00)
. 0 8 1 18 1 2 8 0 18 0
oo (0.00) (2857) (3.57) (6429) (357) (7.14) (2857)  (0.00)  (64.29)  (0.00)
. 0 2 0 25 1 8 12 2 6 0
oo (0.00)  (7.14)  (0.00) (89.29) (3.57) (28.57) (42.86) (7.14)  (21.43) (0.00)
. 0 6 5 17 0 2 9 4 13 0
v (0.00) (21.43) (17.86) (60.71)  (0.00)  (7.14)  (32.14) (14.29) (46.43) (0.00)
. 0 3 2 23 0 6 11 2 9 0
o8 (0.00)  (10.71)  (7.14)  (82.14)  (0.00) (21.43) (39.29) (7.14)  (32.14)  (0.00)
. 1 2 2 21 2 26 0 0 2 0
o9 (357)  (7.14)  (7.14)  (75.00) (7.14) (92.86) (0.00)  (0.00)  (7.14)  (0.00)
. 5 4 0 16 3 18 4 5 1 0
w10 (17.86)  (1429)  (0.00)  (57.14) (10.71)  (64.29) (14.29) (17.86) (3.57)  (0.00)
. 0 5 2 20 1 18 5 0 5 0
v (0.00) (17.86)  (7.14)  (71.43) (357) (64.29) (17.86)  (0.00)  (17.86)  (0.00)
. 0 16 3 8 1 21 4 0 3 0
vz (0.00)  (57.14) (10.71) (28.57) (3.57) (75.00) (14.29)  (0.00)  (10.71)  (0.00)
. 3 4 9 11 1 25 1 0 2 0
s (10.71)  (1429) (32.14) (39.29) (3.57)  (89.29) (3.57)  (0.00)  (7.14)  (0.00)
. 0 2 3 22 1 10 4 0 14 0
o (0.00)  (7.14)  (10.71) (7857) (3.57) (35.71) (1429)  (0.00)  (50.00)  (0.00)
. 3 10 3 10 2 13 7 1 7 0
s (10.71)  (35.71)  (10.71) (3571)  (7.14)  (46.43) (2500) (3.57) (25.00) (0.00)
. 1 6 2 19 0 24 1 1 2 0
w10 (357) (21.43) (7.14)  (67.86)  (0.00) (85.71) (357)  (357)  (7.14)  (0.00)
. 0 5 1 20 2 13 7 0 8 0
e (0.00) (17.86)  (3.57) (71.43) (7.14) (46.43) (25.00) (0.00)  (28.57) (0.00)
. 0 4 2 20 2 16 4 3 5 0
4a 18

(0.00)  (14.29)  (7.14)  (7143) (7.14)  (57.14) (14.29) (10.71) (17.86)  (0.00)
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NaFaUEI8IT Shapiro-Wik uaztayannnga

A o = A o A a o
NN NYIsunsunuIaNULUTUIIRETNAY

laiuanenari anagaud1955 Levene's test
@ aNIInmasaua MLl wanWugvaamMIn
anundtdTIn—anuudsdriniinvesdse-
TIN3 (homogeneity of variance covariance ma-
trices) lagldafifinasay Box's M Gafienimin-
AU 0211 Gannnninszauipidnfininua
(0.05) WU LNINTANVUYTUTIU-AN
W5UTIBTINTBINS 3 ﬂﬁjuvl,mmﬂ@mﬁ'u B9

Wuldeausanluvestaanasiiasdn

M3 4 HANNTNAREU multivariate tests “ll(”NﬂzLL%%WD@M%Wﬂﬂﬁﬁ?‘NWMYIEEZW'J"NNiuuaﬂuﬂﬂﬁﬁu

N0 IUNIIAATLATITH

Hypothesis Partial Eta
Effect Value Error df Sig.
df Squared

Pillai's Trace 0.973 438.901° 2.000 24.000 0.000 0.973

Wilks' Lambda 0.027 438.901° 2.000 24.000 0.000 0.973
Intercept

Hotelling's Trace 36.575 438.901° 2.000 24.000 0.000 0.973

Roy's Largest Root  36.575 438.901° 2.000 24.000 0.000 0.973

Pillai's Trace 0.539 4.611 4.000 50.000 0.003 0.269

R Wilks' Lambda 0.468 5.540° 4.000 48.000 0.001 0.316
G [aMaT

Hotelling's Trace 1.122 6.450 4.000 46.000 0.000 0.359

Roy's Largest Root 1.108 13.853° 2.000 25.000 0.000 0.526

a. Design: Intercept + aﬁﬁtgtgﬁ b. Exact statistic
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HLSBuUNg 3 m};uﬁﬂuﬁmmzmmmzmiﬁ@

UG
Aa I3

FATIERLANG1INURI BN 91NNITATIIROY
PaanadtlaIauaInNITHANLIIUNARA18AL-
w1/362835 Shapiro-Wilk Wwui1 g&awlnag sl
WANFIING LATNARILINANNTNNUTUDIA-
wilsauns 2 aauds @e wluudsnsazanonad
SUULAZANNRINITDLUNITAATLATIZR RS
a = s %3 6 o A ' ] %)

Soandausunwinwnialy lagnidnau-

Aa af o o . '
Uz ANTIRINNUT Pearson’s correlation W31

VUNANR IS UL ANUFNNUTALANNRINI
lumifedinziuadisuuainelvedamnig
0@ (r = 0.523) LAZINNNIINARAU Levene’s
test wuhdndsaunnadiinanuuldslsm
Sudulduanarsiu uanidlonasoudiaia
Box's M @3 léfeniviniy 0.667 Gaannninszau
wudnednfitmua (0.05) usasi wrsndana
wUsU TSI anwedns 3 ﬂ@ju‘lu’
wane9in 9Tt zianunlsdTunwa
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IUUAFIINTANLLRZAMNFINITD L UATAA
FATITHARILTIUNT 3 ngy WU LINLABIAN
A o & o = '
W@ALYeIfkl NI 2 aandslidanuuandis

ﬂ”%izmwmg'mﬁa a9 Lazaaw (Wilks' Lambda,

p = 0.001) aanuisagtlaimaaiou inSou

a

v & o =2 A & ' a
FLAUTWNTINANETN 5 N9 3 naa Juluud
RIIRZAYLAZAINENIID LUNIAATLATIER

lauanenani

A1 5 wamsw@aaum']ummmlumsﬁm‘?mﬁzﬁm 29%N L‘%Eluﬂﬁﬂ;ll LNRAII O

Dependent  Type Ill Sum of Partial Eta
Source df Mean Square F Sig.
Variable Squares Squared
Corrected Wlnud 3432.3132 2 1716.156 13.773  0.000 0.524
Model Andaazh 309.037° 2 154.518 0.325 0.726 0.025
wluud 106622.935 1 106622.935 855.713  0.000 0.972
Intercept - .
ANILATIZA 34825.466 1 34825.466 73.249  0.000 0.746
- wluud 3432.313 2 1716.156 13.773  0.000 0.524
Ay L L .
ANILATIZA 309.037 2 154.518 0.325 0.726 0.025
Wlnud 3115.034 25 124.601
Error - .
ANILATIZA 11886.042 25 475.442
Wlnud 121278.871 28
Total - .
ANILATIZA 52044.751 28
Wlnud 6547.347 27
Corrected Total _ _ .
ANILATIZA 12195.079 27
a. R Squared = .524 (Adjusted R Squared = .486)
b. R Squared = .025 (Adjusted R Squared = -.053)
andsena Aaseiunaziouny aynauwulunaFoui nan

INMIRAWINITIANTTOUZIT
il 1309 ARz eI INIMIIUUTULLY
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