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62910040: MAIJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
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CHAYAPHAT NAKKUNLABUT :
THE DEVELOPMENT OF ANALYTICAL THINKING ABILITY
AND CREATIVE THINKING BY LEARNING MANAGEMENT BASED ON STEM
EDUCATION. ADVISORY COMMITTEE: SOMSIRI SINGLOP, Ed.D., CHADE

SIRISAWAT, Ed.D. 2021.

The purposes of this research were to compare analytical thinking and creative
thinking by learning management based on STEM education before learning and after learning
with the 70 percent criteria. The participants were 28 ninth grade students who studied in the
second semester of 2020 academic year at Angsila School. They were selected through the cluster
random sampling. The research instruments were lesson plans using STEM education techniques,
analytical thinking test and creative thinking test. The data was analyzed by using Mean, Standard
Deviation, dependent sample t-test, and one sample t-test.

The results were summarized as follows: 1) The posttest scores of analytical thinking
of ninth grade students after learning with the STEM Education techniques were statistically
significant higher than the pretest scores at the .05 level. 2) The posttest scores of analytical
thinking of ninth grade students after learning with the STEM Education techniques were
statistically significant higher than the 70 percent criteria at the .05 level. 3) The posttest scores of
creative thinking of ninth grade students after learning with the STEM education techniques were
statistically significant higher than the pretest scores at the .05 level. 4) The posttest scores of
creative thinking of ninth grade students after learning with the STEM education techniques were

statistically significant higher than the 70 percent criteria at the .05 level.
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X 9.17 23.18

SD 4.23 2.14
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3 a o
1 uda5291nNU (Dependent sample t-test)

Paired Samples Statistics

Mean N Std. Std. Error
Deviation Mean
Pair 1 Posttest 23.18 28 1.827 345
Pretest 9.71 28 4.233 .800

Paired Samples Correlations

N Correlation Sig.

Pair 1 Posttest & Pretest 28 721 .000

Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 Posttest & Pretest 13.464 3.180 .601

Paired Samples Test

Paired Differences t df Sig. (2-tailed)

95% Confidence Interval of

the Difference

Lower Upper

Pair 1 Posttest & 12.231 14.697 22.407 27 .000

Pretest
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(One sample t-test)

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean

Posttest 28 23.18 1.827 .345

One-Sample Test

Test Value = 21

t df Sig. (2- Mean 95% Confidence Interval of
tailed) Difference the Difference
Lower Upper
Posttest 6.310 27 .000 2.179 1.47 2.89
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audf  Anuduius  @Fwdnms  anudidy  anuduius  wdnms

1 3 4 4 7 7 8
2 3 2 3 8 7 7
3 6 3 3 9 8 8
4 1 2 2 8 7 6
5 3 1 2 7 7 9
6 5 7 8 10 9 9
7 3 6 4 9 8 8
8 2 4 4 6 7 9
9 3 2 2 {] 7 8
10 4 3 4 8 9 9
11 5 2 3 6 7 8
12 6 4 3 8 8 8
13 2 2 3 9 6 7
14 3 2 3 7 7 8
15 4 5 2 6 8 8
16 1 3 1 7 9 7
17 7 6 6 8 9 7
18 3 4 6 10 7 8
19 4 4 2 9 9 8
20 3 6 3 8 7 8
21 2 3 1 7 7 7
22 2 2 0 6 7 9

23 3 2 4 9 7 8
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24 4 3 3 8 9 7
25 3 6 3 8 8 8
26 2 4 7 7 9 8
27 1 2 1 9 6 7
28 1 1 0 6 7 7
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(Dependent sample t-test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair | AATIEHANUEIATY 7.75 | 28 1.206 228
1 (Posttest)
Anzianudidny 3.18 | 28 1.565 296
(Pretest)
Paired Samples Correlations
N Correlation Sig.
Pair 1 alﬂi1$ﬁﬂ31mﬁ1ﬁmu (Posttest) & 28 .240 218
AnTzHANUIAY (Pretest)
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error
Mean
Pair 1 AnTzrANudIRY (Posttest) — 4.571 1.731 327
IRz NudIRYy (Pretset)
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Paired Samples Test

Paired Differences df Sig. (2-
tailed)
95% Confidence Interval of the
Difference
Lower Upper

Pair 1 InTEiANUdIRY (Posttest) 3.900 5.242 13.978 27 .000

—Annzianudiay

(Pretset)

Paired Samples Statistics
Mean N Std. Deviation Std. Error Mean

Pair 1 | AATIEHANNTUWUT 7.61 28 956 181

(Posttest)

INTIEHANUTURUT 3.39 28 1.663 314

(Pretest)

Paired Samples Correlations
N Correlation Sig.

Pair 1 | AATIEHANUTUIUT 28 520 005

(Posttest) & EIGERTA]

ANUFUWUT (Pretest)

Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean

Pair 1 | Ansedanuduiug | 4214 1.424 269

a 4
(Posttest) — UATITH

[ v
ANUFAUNUT (Pretest)
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Paired Samples Test

Paired Differences t df Sig. (2-

tailed)

95% Confidence Interval of

the Difference
Lower Upper
Pair1 | Jasieianuduwus 3.662 4766 | 15.665 27 .000

a 4
(Posttest) — AUATITH

[ v J
ANVFAUNUS (Pretest)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pair 1 INTILHIT 782 | 28 772 146
1Wanm3 (Posttest)
INTILHIF 311 | 28 1.912 361
Hanns (Pretest)

Paired Samples Correlations

N Correlation Sig.

Pair 1 AATIZHITINENNT (Posttest) & 28 289 | 135

a Jd a [
WUNTICHIBINANNT (Pretest)

Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 AATHFINANMS 4714 1.843 348
(Posttest) — AATIZH

1HINANMS (Pretest)
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Paired Samples Test

Paired Differences t df Sig. (2-

tailed)

95% Confidence Interval of

the Difference

Lower Upper

Pair 1 ANIHTFINANMS 4.000 5.429 13.535 27 .000
(Posttest) — AATIZH

FIMANNIT (Pretest)
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(One sample t-test)

One-Sample Statistics

N Mean Std. Std. Error Mean
Deviation
Inzianudidny 28 7.75 1.206 228
(Posttest)
One-Sample Test
Test Value =7
T Df Sig. (2- Mean 95% Confidence Interval
tailed) Difference of the Difference
Lower Upper
InTzanuda 3.292 27 003 750 28 1.22
(Posttest)
One-Sample Statistics
N Mean Std. Std. Error Mean
Deviation
Inedanuduius | 28 7.61 956 181
(Posttest)
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Test Value =7

T df Sig. (2- Mean 95% Confidence Interval of
tailed) Difference the Difference
Lower Upper
s nuauRus 3360 | 27 002 607 24 98
(Posttest)
One-Sample Statistics
N Mean Std. Std. Error Mean
Deviation
INTEHIFINANMS 28 7.82 772 146
(Posttest)
One-Sample Test
Test Value =7
T Df Sig. (2- Mean 95% Confidence Interval
tailed) Difference of the Difference
Lower Upper
AT Fananms 5.628 27 .000 821 52 1.12
(Posttest)
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3 a o
1 uda 529NN (Dependent sample t-test)

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pairl | ANWAASEY 9.00 | 28 1.247 236
(Posttest)
ANUAATIY 6.04 | 28 1.105 209
(Pretest)
Paired Samples Correlations
N Correlation Sig.
Pairl | AWAASISY (Posttest) & 28 215 | 2m
ANUAAS 51 (Pretest)
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pairl | AWAASHY 2.964 1.478 279
(Posttest) —
ANNAATES
(Pretest)




Paired Samples Test

Paired Differences
95% Confidence Interval of the t df Sig. (2-tailed)
Difference
Lower Upper
Pair] | AYMAAIEY 2.391 3.537 10.614 27 .000
(Posttest) —
ANUAASITY
(Pretest)
Paired Samples Statistics
Mean N Std. Std. Error
Deviation Mean
Pair 1 | AUAAAGOIAD 9.00 28 1.186 224
(Posttest)
ANUAAAGDIA? 5.79 28 1.449 274
(Pretest)
Paired Samples Correlations
N Correlatio Sig.
n
Pair 1 | AUAAAGOIAD 28 495 007

(Posttest) & AUAA

AADIA 2 (Pretest)
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Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 ANNANANBDIAT (Posttest) - 3214 1.343 254

ANUAAAADIAT (Pretest)

Paired Samples Test

Paired Differences t df Sig. (2-tailed)

95% Confidence Interval of

the Difference

Lower Upper

Pair | | ANUAANADIAT 2.693 3.735 12.662 27 .000
(Posttest) - AUANA

AADIA (Pretest)

Paired Samples Statistics

Mean N Std. Std. Error
Deviation Mean
Pair 1 | AWAAKBANEY 9.21 28 1.101 208
(Posttest)
ANNAATIBANELU 5.79 28 1.287 243
(Pretest)

Paired Samples Correlations

N Correlatio Sig.

n

Pair1 | ANWAAKIANEY 28 269 166
(Posttest) &

ANNAANTATGU

(Pretest)
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Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 | AanuAAndangy (Postiest) - 3.429 1.451 274

ANUAABANEU (Pretest)

Paired Samples Test

Paired Differences t df Sig. (2-
tailed)

95% Confidence Interval of

the Difference

Lower Upper
Pair 1 ANUAABANEL 2.866 3.991 12502 | 27 .000
(Posttest) —
ANNAAKBANEL
(Pretest)
Paired Samples Statistics
Mean N Std. Std. Error
Deviation Mean
Pair 1 ﬂ'ﬂllﬁﬂﬁ&?)t’lﬂa%ﬂﬂ 9.79 28 1.197 226
(Posttest)
AUANAZIDEAAZ 0O 6.25 28 1.602 303
(Pretest)
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N Correlatio Sig.
n
Pair1 | A7UAAAZIDEADLDD 28 415 028
(Posttest) &
ANUANAZIDEAAZ 0O
(Pretest)
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 ANANAZIDIAAZDD 3.536 1.551 293
(Posttest) - 1NAA
A2108A000 (Pretest)
Paired Samples Test
Paired Differences t df Sig. (2-tailed)
95% Confidence Interval of
the Difference
Lower Upper
Pair 1 ANANAZIDIAALDD 2.934 4.137 12.061 27 .000
(Posttest) —
ANUANAZIDINAZ 0D

(Pretest)
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(One sample t-test)

One-Sample Statistics

N Mean Std. Deviation Std. Error
Mean
AUAATIEY (Postiest) 28 9.00 1.247 236
AUAANADIAI (Posttest) 28 9.00 1.186 224
ANUAANTANGY (Posttest) 28 9.21 1.101 208
AMUANAZIDIAAZDD 28 9.79 1.197 226
(Posttest)
One-Sample Test
Test Value = 8.4
T Df Sig. (2- Mean 95% Confidence Interval
tailed) Difference of the Difference
Lower Upper

ANNAASISN (Posttest) 2.546 27 017 600 12 1.08
ANNAAATDIAD 2.676 27 013 .600 14 1.06
(Posttest)
ANUANMBAKGY 3914 27 001 814 39 1.24
(Posttest)
AMNUANAZIDIAALDD 6.123 27 .000 1.386 92 1.85
(Posttest)
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3. AIEMTITYUY

3.1 YSanama i

nszua Wi (Blectric Current) iieliianasoudaszindoud sxiiaaninaia
Sisnaseusasiedsza llhavesn luunuil iliiRans Tnavesdidnasen Tnedidnasenas
Twavindran lUmdawaniaue aundlszy Tlfhuanezgninldifunaisiun mamaeud
VoeBEnrazourions Inavesdidnasenlume IMiEen i aszua il (Blectric Current) ud
szfmmualinamavesnszua liezasetuiums lvavesdidnaseuaue ¥1Av04
nszua it lnaluene Iiniu Sviseilu newnld (Ampere #aumudae A)

usadu T (Voltage) Snusge v Aeuseiiunszih 1didnasoungaifiudass 1h
Tidanszua’lna dndlwih snusde DV Hudndmilefindienuus il szmineda
szau T wu ezaeniidszqy lwhuineziidng lhga ezaeuiidsyq ldhavasd
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Suiia 1, nuames, a1ulunae Hazsadiaenge 104 nigveausaan I, anueas
#ndlulih wieusaumaeuma il fwisederiu Ao Trad (Voltage Faumude v)

AaNnudumu 11 (Resistance) 8pwusdo R Ao anuaumulildnszuamiuly
Tl SuauiRimmevesinglumsfiszvnansedmums lnavesnszua Tlihiies na
vhuﬁf@]qffu 7 1l wihevesanuduniu Irliuilu Toviy (Ohm unudedadnusi w) anu
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