ENKi AhT NT Al

6hj
I NEL NI

~
11

g

I Nij KHAOG N

6] RT Lnl TT
1) NEGIGINN & |
NRT gNIT T NE
] Nknj OJrI N
nEl NO

- ET AHANT I N



6 hj
I' NEL NI

~
&

g

i NE§NnR&Q Hk

T Nij KHAIOg N

6] RTLnl T1°
12) NENSIKGINN & |
NRT gNIT T NE
] Nknj OJI N
nEl NO

-ET ARANT I N



DEVELOPMENT OF THE STEM EDUCATION G#H
TEACHER INTHHNZURY

By
MISEhitaphorn CHAOHUAYMAK

A Thesis Submitted in Partial Fulfillment of the Rec
for Master of EAERIMDATIONAL RESEARCH METH
Department of Education Foundations
Graduate School, Silpakorn University
Academic Year 2020
CopyrigiitGraduate School, Silpakorn Universit



rni & ol ENKIi AhT NT Al T nE§NR
1 21r

6 hj gNT Nij KHQOgNI I &l § T .

L N&NI Ng N iNTﬁiNTTNENKINéﬁ]]
JI NT A HANT

I NENKJ] QT nl N NKj qOh K, O1r NT nE|

TAHANT I NTJ NkhA] OJI NI NTJ Nk
'k nE TKLNE|I NLNLTKJTI NV n

eHT hAaT AEHANT

&KFELNLT KN&NK]
I NENKHNOI RT §F 1 6hj



370421. 40801 N1dal NTjJ
@ SNL SNeé n&pd ok BUKSHNIGRK Ij

I NELNI Og NTEMWIKK # @ @ NN
LTIMKmémKIqTﬁrIKhE!NIN

ENKI N&nj Gl @KAMRET inRAITAN TAA 1T 1r
LT mmbmerlEmmﬁ@@uNDMI@&“emN
I N6 T RJ LRIEEONCE ©¢é 6KXKDA Ih $6¢d rOBM|]
OT 716 NNeEOOKNEKr]r]JInII-Ir]NECET
6 € K E EKNIKN OIKRHINeEREE $ WBORIL e 63 NOg N E
MulBtage Random SadmirgK Dr | EJ NI 1 17Q GEG QG
O1 T En in Bépth KterlidweSahtt Bsotdredr L | 7B NWNKIE
TNEgRnReéenHKAE| HN&MKEHKED LH-NIOHKNREGH J
| Noé KNNT geé el J Gorjtelt MikhGiEHNaX G0 SaeEiNt
StatisticO E N K | N6 & K N NxXplaratdtyeaptoysidd B k N &
I Eé Q)] K NenfirmategpdtioEAn&lysis n 1 O &

i KENKI Nénj 71 nN
0] KENKI AhT NT AT 7 n E §g20IReénS N
I 0 rag mmids & EE@ )N @ NEE N KOtoah FrORDNDI EEIGE INEE
ITAE]l NENK3 KA T K@ addENK EHNaE N Kol KE

2 O KENKI N6 eKNNT qQl Eéeq] KNE
LTI RKITHNSIOohkIRnel NJ L Clisquaré2Pi
df 4300, :F0D6, GEP7, AGED5, SRNMB3D KRNISEID1



M¢

3 7 0 ANBHEDYWENTIONAL RESEARCH METHODOLOG)
KeywdBdé€yelopment of indieatirgiaracteristics, stem educatior

MISS THITAPHORN CHEREGWELGRMENT OF THE S1
CHARACTERISTICENBISZHDR INCERT2IRY THESISHO
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This study aimed develop teathebsradsic indicators in
education in tfeeditury, ahégamine the consistency with empiri
model determining characteristics of STEM educatentiggtkenssi
informants consisting of 6 expertsuserg pelposide saviibtimggarc
the sample group of this study, 1600 teachers, who joined c
education training program provided by the Institute for the Pror
and Technolig® T were also sdlexgeparticipants ustBjalykilRan
Sampling

The research instruments were a 5 rating scalélResedpnm
of STEM EducationU@aterteristic Indicatorddentusaid a in de
interview semi stryidiieréelanalysis methods which are content an
statistic, exploratory fact&Raalysisnfirmatory factoffalysis

The findings of this study are as follows

1, T®e results of the development of incheatohacictesis
STEM education ffcme@¥ clearly demonstrated 40 variables witl
of the folloBit@Eyanization of integrated learnirfeaskiliig&@@vati
and technology learning arslarsii@ebily learning skills

2 Aocording to the results of confirmatory factor ane
characteristic model of STEM education ¥eaohans ihirees 2aund
model was seamlessly consistent \aithldite witipthe following res
are Ghijuaré223, d#@00, :F006, GEP7, AGEDS, SRNB3 and RM!
001
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X2| 061 100
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M
I
i




T NBNEO

11

é ol

X1

X2

X3

X4

X5

X6

X7

X8

X9

X10

X24
X215
X2¢
X271
X2§
X2¢
X3(
X31
X372
X33
X34
X35
X36
X371
X38§
X39
X4(
X41
X472
X43
X4
X485
X4
X47
X4¢&
X49
X5(
X51

05Q
049
052
049
048
05Q
052
063
05Q
046
051
041
046
052
052
049
048
047
046
043
044
043
043
047
048
052
052
05Q

043
041
047
043
041
04Q
047
041
047
042
049
042
042
042
049
043
049
03¢
048
04Q
043
036
04Q
041
047
042
047
042

049
049
051
063
051
05%
048
05%
05%
051
063
049
048
05Q
05%
041
063
042
05Q
044
046
044
047
044
047
049
051
048

048
041
05Q
043
044
043
042
041
04Q
03¢
046
041
04Q
043
044
041
049
041
041
04Q
044
037
046
042
046
043
047
042

052
063
054
05Q
041
05%
048
05Q
05Q
051
063
049
049
063
05%
049
05%
044
051
046
041
048
046
041
05%
054
05%
05Q

041
044
044
049
043
046
046
037
03¢
031
044
03¢
03¢
03¢
042
05
049
047
047
043
048
043
047
043
043
048
04Q
044

052
048
05%
049
047
05Q
063
047
047
044
05%
042
048
048
051
048
063
047
049
046
048
043
049
051
05Q
051
048
047

052
047
05Q
047
049
046
05Q
043
048
042
051
043
051
047
052
049
054
048
057
049
054
05Q
056
048
05%
047
048
048

046
047
05%
051
042
048
052
047
047
042
048
044
044
047
047
046
05Q
049
050
046
051
041
049
050
049
047
049
046

05%
050
056
063
054
05%
056
047
051
048
056
047
052
063
056
063
061
052
056
05Q
054
05Q
05%
052
05%
054
057
063

Ve

417

426

415

411

412

436

427

431

434

424

D)

069

069

069

Q79

Q72

Q70

Q70

071

Q73

Q71




T NKNEO/ 10&T nl"

11
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X16| 049 | 056 | Q56 057 | 056 | 100

X17| 04 | 049 | 05% 05Q | 063 { Q72 100

X18| 051 ( 059 | 063 058 | 051 ( Q59 063 100

X19| 048 | 04T | 052 049 | 05Q | 056 062 06Q 100

X20| 044 | 05Q { 05% 054 | 05Q | 06% 064 062 061 100
X21| 048 | 051 | 05% 051 { 047 | 052 05% 063 057 054 |
X22| Q051 | 057 | 052 059 | 048 | 058 054 05% 063 059 |
X23| 05Q { 05Q { 054 Q51 | 046 | 05Q 054 063 049 05@ |
X24| 051 | 056 { 059 058 | 049 | 057 063 06Q 054 06Q |
X25| 04T | 05Q { 052 048 | 048 | 05% 057 051 057 051
X26| 05Q | 06@ { Q5% 058 | 052 ( 056 05@ 057 051 056 1
X27| Q051 | 057 | 059 06% | 06% | 0571 050 054 063 052 |
X28| Q4T | 056 | 05Q 063 | 043 | 063 041 056 041 05Q |
X29| 049 | 063 | 057 068 | 052 | 056 054 063 051 051
X30| 05% { 058 { 054 5% | 063 | 05% 051 057 05Q Q68 |
X31| 048 | 047 | 05Q 05Q | 048 | 049 051 052 05@ 04€
X32| 047 | 05Q | 049 052 | 041 | 0O5% 046 051 051 051 |
X33| 047 | 048 ( 05% Q49 | 046 | 054 051 051 052 051
X34| 051 ( 057 Q5% 059 | 041 {057 063 057 05@ 052 |
X35| 042 | 044 | Q49 0471 |- 042 | 05Q 063 051 049 05Q |
X36| 047 | 049 | 050 068 | 043 { 057 051 052 041 052 |
X37| 047 | 052 | Q56 052 | 047 {057 058 052 049 051 |
X38| 052 | 054 ( 054 057 | 046 | 060/ 054 05% 05Q 068 |
X39| 052 | 052 | Q57 052 | 054 ( 049 048 0471 05@ 044 |
X40| 063 { Q5% { 05Q 06@ | 05Q { 056 052 05% 051 051
X41| Q51 ( 051 | 063 051 | 049 | 046 049 05Q 049 04T
X42| 056 | 058 | 05Q 057 {048 | 0571 051 05T 063 051
X43| 068 | 051 | 063 05Q | 048 | 049 054 051 054 048
X44| 058 | 051 | 05Q 05% | 048 | 051 05Q 054 041 05Q
X45| 048 | 046 | 05% QAT | 049 | 046 046 047 049 049
X46| 056 | 058 { 063 056 | 049 | 049 049 05% 051 051
X47| 052 | 06% { 051 054 | 054 | 041 049 048 046 04T
X48| 063 ( 054 { 051 | 056 | Q49 | 054 ( 052 ( 068 | 048 | Q5% |
X49| 056 | 063 | 063 Q51 | 049 | 048 063 052 048 04T
X50| 06% { 057 | Q6% | 057 | Q5@ | 054 ( 05Q { 059 ( Q48 | 049 |
X51| 052 | 05% | 059 056 | 056 | 063 05% 056 049 048
Ve 430 428 420 422 428 406 406 416 418 409
D Q73 Q71 069 069 Q72 Q78 Q77 a74 068 080




T NKNEO/ 10&T nl"

12

é 6

X21

X22

X23

X24

X25

X26

X27

X28

X29

X30

X21
X272
X23
X24
X25
X26
X271
X2§
X29
X3
X31
X372
X33
X34
X35
X36€
X371
X3§
X39
X4Q
X41
X472
X43
X44
X435
X46
X47
X48
X449
X5(Q
X51

100
058
057
06Q
058
058
06Q
05%
051
049
05%
063
05%
05%
063
051
056
051
052
05Q
05%
052
05%
049
052
051
05Q
05Q
05%
051
051

100
06%
06T
062
062
058
051
058
062
056
05T
054
06Q
063
054
058
056
051
05%
051
059
058
054
041
057
052
056
063
058
05%

100
066
062
05T
058
063
05%
058
06Q
063
05%
054
051
05Q
05¢
051
05Q
048
052
054
058
049
047
048
054
063
054
05Q
054

100
06T
064
05¢
06%
051
063
05%
06Q
05%
061
051
05¢
057
Q6@
056
058
056
06Q
056
06Q
05%
058
05%
Q6%
05%
056
056

100
064
062
05¢
063
05%
06Q
06Q
059
06Q
056
05%
059
05%
054
054
063
063
056
05Q
054
05%
056
057
063
051
057

100

Q70
064
059
061
058
059
063
062
054

060
05¢
056
054
06Q
054
059
057
05%
049
061
058
062
05%
062
057

100
063
063
058§
06Q
057
057
06Q
063
052
058
058
061
058
062
056
058
056
057
059
059
054
061
05%
058§

100
063
06%
056
05¢
051
059
051
059
05T
056
051
059
051
05T
052
054
063
05%
051
056
05%
057
052

100
066
06%
05T
05%
056
05%
063
062
058
054
063
05%
058§
059
052
05%
052
05%
059
061
056
058

100
064
062
05%
063
051
06Q
059
062
05%
059
05%
063
057
06Q
051
059
063
061
059
062
057

Ve

D)

411
Q71

409

Q74

411

Q79

411

074

405
Q75

413

074

420

Q71

408

Q79

413

Q72

419
Q72




T NKNEO/ 10&T nl"

12

é o

X31

X32

X33

X34

X35

X36

X37

X38

X39

X40

X3]
X32
X33
X34
X34
X3¢
X3
X3¢
X3¢
XA(
X4]
X4z
X4z
X4/
X443
X4¢
X4
X4
X4¢
X5(
X5]

100
062
061
059
058
05%
064
056
05Q
052
05%
056
063
054
052
052
058
051
06Q
051
06Q

100
066
068
06Q
06%
051
058§
063
05€
051
058§
054
051
051
05%
041
05%
05%
05%
054

100
072
061
064
064
061
054
068
05%
05%
059
051
068
05%
052
056
059
058
061

100
063
061
062
066
056
062
058
064
05¢
058
052
061
056
063
063
060
061

100

Q73
06%
051
05Q
068
05%
05%
060
048§
048
051
048
056
056
05€
056

100
066
061
052
060Q
05%
062
059
054
05%
058
052
Q6%
056
058
056€

100
06%
056
061
051
05%
062
054
054
068
058§
06Q
059
061
062

100
062
066
051
061
057
059
056
059
056
059
06Q
064
059

100
061
066
06Q
058§
06Q
051
06Q
059
054
059
051
058

100
06%
064
06Q
06%
05%
06Q
059
06%
051
062
059

Ve

SD)

414

Q72

418

Q75

412

Q72

412

Q71

404

Q76

408

Q76

409

Q73

412

Q74

430

067

419
Q72




12

T NKNEO/ 10&T nl"
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X41 100
X42 068 100
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X471 059 | 059 | 059 [ 059 | 056 | 06% | 100
X4& 057 | 062 | 061 | 062 | 05 | 6% | 067 | 100
X4¢ 059 | 057 | 062 | 059 | 056 | 059 | 066 | 062 | 100
X5(0 056 | 061 | 06Q | 062 | 06% | 061 | 06Z | 06% | 064 | 100
X51 061 | 057 | 062 {056 | 057 | 056 | 06% | 063 | 067 | G74 | 100
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eSNLNBRERENKKKING I 6 hk
ENKIi filhi NEGR RénHKNAE] :
DATE 4/23/2021
TIME: 1545
LIS RELS8 .72
BY
Karl G .Jueskog & DagS thom

This program is published exclusively by
Scientific Software International, Inc
7383 N .Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U SA
Phone: 80Q)247-6113, (B47)%75-0720, Fax :847)675-2140
Copyright by Scientific Software International, Inc . 1981 -
2005
Use of this program is subject to the terms specified in
the
Universal Copyright Convention
Website :wwwssicentral com

The following lines were read from file C N STEM23464 PATHLPJ:

TI

IDA NI =40 NO =800 MA=CM

SY=C \ STEM23464 PATHDSF'

SE

1234567981011 121314151617 18

19 20 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36

37383940 /

MO NY=0 NK =1 NE =} BE &FU GA=| PS =SY TE=SY

LE

PROFESSI INTEGRAT CENTURY SKILL

LK

STEM

FRLY @1 )LY@E,1)LY@,1)LYE,1 )LY6,1 )LY(7,1 )LY@®,1 )LY(10,2 )LY(11,2 )

FRLY (12,2 )LY(13,2 )LY(14,2 )LY(15,2 )LY(16,2 JLY(@A7,2 )LY(18,2 )LY(19,2 )LY(21,3 )
FRLY (22,3 )LY(23,3 )LY(24,3 )LY(25,3 )LY(26,3 )LY(27,3 )LY(28,3 )LY(29,3 )LY(30,3 )
FRLY (31,3 )LY(32,3 )LY(34,4 )LY(35,4 )LY(36,4 )LY(37,4 )LY(38,4 )LY(39,4 )LY(40,4 )
FR GA(L,1 )GA2,1 )GAB3,1 )GA4,1 )

VA0 44LY (1,1)

VA0 A41LY 9,2)

VA0 45LY (20,3 )

VA0 44 LY (33,4 )

PD

OU AM RS EF FS SS SC
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DATE 4/23/2021
TIME:20:18
LISREL 8 72
BY
Karl G .Jueskog & DagS pbom
This program is published exclusively by
Scientific Software International, Inc
7383 N .Lincoln Avenue, Suite 100
Lincolnwood, IL 60712, U SA
Phone: 80Q)247 6113, (B47)675-0720, Fax :847)675-2140
Copyright by Scientific Software International, Inc . 1981 -2005
Use of this program is subject to the terms specified in the
Universal Copyright Convent ion .
Website - :wwwssicentral com
The following lines were read from file C \ STEM23464 PATHLPJ:
TI
IDA NI =10 NO=800 MA=CM
SY=C \ STEM23464 PATHDSF'
SE
1234567981011121314151617 18
19 20212223 24 2526 2728 29 30 31 32 3334 35 36
37383940 /
MO NY#0 NK =1 NE <4 BE #+U GA=FI| PS =SY TE=SY
LE
PROFESSI INTEGRAT CENTURY SKILL
LK
STEM
FRLY@,1)LY@E,1)LY@,1)LY6,1 )LY6G,1 )LY(7,1)LY@,1 )LY(10,2 )LY(11,2)
FRLY (12,2 )LY(13,2 )LY(@4,2 )LY(15,2 )LY(16,2 )LY(17,2 )LY(18,2 )LY(19,2 )LY(21,3 )
FRLY 22,3 )LY@23,3 )LY(@24,3 )LY(@25,3 )LY(26,3 )LY(@7,3 )LY(28,3 )LY(29,3 )LY(30,3 )
FRLY@1,3 )LY32,3 )LY(@4,4 )LY(@E5,4 )LY(@E6,4 )LY@37,4 )LY(38,4 )LY(39,4 )LY(@0,4 )
FR GA(1,1 )GA2,1 )GA3,1 )GA4,1 )TEQR,1 )TE@,2 )TE®,5 )TE(?,1 )TE(7,2 )
FRTE(,3 )TE(,4 )TE(,6)TE@,1 )TE@,2 )TE@®,3 )TE@®,4 )TE@B,5 )TE@B,6 )
FRTE@®,7 )TEQ,1 )TEQ,2 ) TE@©,3 )TEO,4)TE@O,5 )TEQ,6 )TEO,7 )TE©,8 )
FR TE(10,5 )TE(10,6 )TE(1O0,7 )TE(10,8 )TE(10,9 )TE(11,7 )TE@1,8 )TE11,10 )TE12,8 )
FRTE(2,9 )TE(12,10 )TE@2,11 )TE(@13,2 )TE@13,3 )TE(13,5 )TE(13,6 )TE(13,8 )TE(13,9 )
FR TE(13,10 )TE(3,11 )TE@13,12 )TE(14,4 )TE(14,9 )TE(14,10 )TE(14,11 )TE(14,12 )TE(14,13 )
FR TE(15,3 )TE(15,7 )TE@15,9 )TE(@15,11 )TE(15,12 )TE(5,13 )TE(@15,14 )TE(16,12 )TE(16,13 )
FR TE(16,14 )TE(@6,15 )TEQ17,1 )TEQ7,6 )TEQ7,7 )TE(L7,8 )TE(L7,16 )TE(18,6 )TE(18,10 )
FR TE(18,16 )TE(18,17 )TE(9,3 )TE(9,9 )TE(9,16 )TE(9,17 )TE(®9,18 )TE(0,10 )TE(0,17 )
FR TE (20,18 )TE(@0,19 )TEQ1,8 )TEQ1,15 )TEQ1,17 )TEQ1,18 )TEQ1,19 )TEQ21,20 )TER2,2 )
FR TE@2,5 )TE@2,8 )TE@2,14 )TE@2,16 YTEQ2,17 )TEQ22,18 )TEQ2,19 )TE@2,20 )TEQ2,21 )
FR TE(@23,20 )TE@3,22 )TEQ4,2 )TER4,4 )TEQR4,7 )TEQ4,8 )TER4,9 )TEQ4,10 )TEQ4,15 )
FR TE (24,20 )TE@4,23 )TE@25,5 )TE@25,9 )TE@5,10 )TE@5,12 )TE@5,15 )TE(25,16 )TEE25,18 )
FR TE(25,19 )TE(5,20 )TE(25,21 )TE(@25,23 )TE@5,24 )TE(26,9 )TE26,13 )TE(26,14 )TE(26,21 )
FR TE (26,23 )TE6,24 )TE(26,25 )TEQ7,12 )TEQ7,16 )TEQ7,21 )TEQ27,25 )TEQR7,26 )TE28,1 )
FR TE (28,3 )TE(28,5 )TE(28,6 )TE(28,7 )TE(28,8 )TE(28,17 )TE(28,18 )TE@8,24 )TE(@8,25 )
FR TE(@28,26 )TE@8,27 )TE@9,7 )TEQ9,12 )TE@9,14 )TE(29,20 )TE(29,22 )TE(29,25 )TE(29,26 )
FR TE (29,27 )TE@9,28 )TE@B0,4 )TE@0,10 )TE@E0,11 )TEE0,14 )TEE30,23 )TEB0,26 )TE@0,27 )
FR TE 30,28 )TE@0,29 )TE@B1,9 )TE@1,12 )TEQB1,16 )TEE1,18 )TEEB1,27 )TEEB1,29 )TE@1,30 )
FRTE@2,4 )TEG2,8 )TE@2,14 )TE@2,18 )TE@E2,20 )TE@S2,23 )TE@E2,25 )TES2,26 )TEB2,30 )
FR TE@@2,31 )TE@3,4 )TE@3,5 )TE@3,7 )TE@3,11 )TE@3,27 )TE@B3,28 )TE@33,29 )TE33,30 )
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FR TE(33,31 )TE(33,32 )TE@34,3 )TE@4,5 )TE(34,9 )TE(34,10 )TEB4,12 )TE(34,15 )TE(34,18 )
FR TE (34,19 )TE(34,22 )TE@34,25 )TE(34,27 )TE(34,30 )TE@4,31 )TE@34,32 )TE@34,33 )TEE5,3 )
FR TE(@35,6 )TE@35,7 )TE@R5,11 )TE@5,14 )TE@35,16 )TE@35,29 )TE@5,30 )TEE35,31 )TEB5,32 )
FR TE (35,33 )TE(35,34 )TE(36,6 )TE@36,7 )TE(36,8 )TE(36,9 )TE@36,10 )TEE6,17 )TE(36,25 )
FR TE (36,30 )TE(36,31 )TE(36,32 )TE(36,33 )TE(36,34 )TE@36,35 )TE@R7,2 )TER7,3 )TER7,13 )
FR TE@37,16 )TE@R7,17 )TE@37,18 )TE@R7,30 )TE@R7,32 )TE@7,33 )TE@R7,34 )TE@38,3 )TEE8,9 )
FR TE (38,13 )TE(38,19 )TE(38,24 )TE(38,31 )TE(38,33 )TE(38,36 )TE(38,37 )TE(39,5 )TE@39,6 )
FR TE@39,7 )TE@R9,17 )TE@39,26 )TE@39,28 )TE(39,37 )TE@39,38 )TE@0,5 ) TE@0,8 )TE@0,11 )
FR TE (40,15 )TE@0,21 )TE(40,32 )TE@40,33 )TE@0,34 )TE(40,37 )TE@0,38 )TE(40,39 )

VAO 44LY (1,1)

VAOALLY 9,2)

VA0 45LY (20,3 )

VAO 44 LY 33,4)

PD
OUAM RS EF FS SS SC
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