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ABSTRACT

The purposes of this study were to 1) Determine the efficiency of Inquiry
of project-based learning to enhance scientific mind and learning achievement in the
topic of Azolla in biology course of Mathayomsuksa 4 students to meet the
75/75 criterion of efficiency 2) Compare the scientific mind regarding Azolla. in the
biology course of Mathayomsuksa 4 students after studying with project-based
learning activities compared to the criteria of 75 percent. 3) Compare academic
achievement on the subject of Azolla. In the biology subject of Mathayomsuksa 4
students after studying with project-based learning activities compared to the criteria
of 75 percent. The example is Mathayomsuksa 4/9 students at Sarakhampittayakhom
School. Under the Office of the basic education commission Mahasarakham
educational service area 1, Semester 2, Academic Year 2023, number of 37 people,
were obtained from cluster random sampling. The instruments used in this study
were; 1) 10 lesson plan of project-based learning 2) Scientific mind questionnaire and
3) learning achievement test. The statistics used for analyzing data were percentage,

mean, standard deviation and t-test. (One simples t-test)

The result of the study revealed that:

1) The efficiency of project-based learning to enhance scientific mind and



learning achievement in the topic of Azolla in biology course of Mathayomsuksa 4

students had an efficiency of 92.32/78.99, which meets the criteria of 75/75.

2) Science _mind in the topic of Azollain biology course of
Mathayomsuksa 4 students an average score of 4.10 points, calculated as a
percentage 81.96 and when compared with the criteria, it was found that the

scientific mind on Azolla higher than the threshold with significance at the level .05.

3) Learning achievement in the topic of Azolla in Biology course of
Mathayomsuksa 4 students an average score of 30.41 poaints, calculated as a

percentage 76.01 , which meets the criteria of 75

Keyword : Project-based Learning, Azolla, Science mind, Learning achievement
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JseuAnwIUnN 4
AAUALAMIINNS -

23 - . 5.00 5.00 5.00 5.00 4.00 4.80 UINNER
UseLiuntmiau !
danAARINUNAINTIY y

24 w 5.00 5.00 5.00 5.00 5.00 5.00 HINYVIEA
N33eU3

25 | wwandunadild. | 500 ] 500 | 500 | 4.00| 400 | 4.60 1 nitgn

X 500 | 496 | 500 | 4.84 | 456 | 487 Wniiga
S.D. 0.15
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MINN 21 WARIANUWMNNZENYDILAUNITIANITITEUSN 8 1304 dnwzAIUANMEUraTYE
msdnfanssunsiseuslaglilassnuilugiu vesinSeutulseudnumin 4

AZLULAUAALALVDIL T 116y

U8 F18n15UsBLY . p 3 . - X | sghuanumnzay
AUN 1 | AUN 2 | AUN 3 | AUTIG | AUR 5
NAN1TEEU;
d0AAADINUANTENT 4
1] 4 . 5.00 5.00 5.00 5.00 5.00 | 5.00 WNNgn
583
GRILERMT .
2 - 1 5.00 5.00 5.00 5.00 5.00 | 5.00 WINNER
AUsTAsAN RS “
3 | wangaududglnisey | 500 | 500 | 500 | 500 | 500 | 500 wniian
YauszaeAnIsiTEus
a | pseunquillevnanss | 500 | 500 | 400 | 400 | 400 | 440 )
5 | fanudaudnlaiie | 500 | 500 | 500 | 4.00 | 4.00 | 4.60 Wnitga
A0150I00aY r
6 - L 5.00 4.00 5.00 5.00 4.00 | 4.60 UINNER
Uszidiunalg :
danAaednuAaNgsy .
7 - B 5.00 5.00 5.00 5.00 5.00 | 5.00 HINNER
n9iseus
d13zdAy
8 | nszdu wWhlade 500 | 4.00 | 500 | 400 | 4.00 | 4.40 )
donAaadnunanssy .
9 . 5.00 5.00 5.00 5.00 5.00 | 5.00 HINNER
N9iseUs
A0NAABNNU .
10 . . 5.00 5.00 5.00 5.00 5.00 | 5.00 WINNER
AUTTAANISTEUS “
NITUIUMTIANTEIUS
GRILL N
11 |gauszasAnisisens | 5.00 | 500 | 5.00 | 500 | 5.00 | 5.00 WN¥gn
uagkaNIAnsE
A0AAADINUTTAUTY
12 | vasiiniSeutuy 5.00. | 500 | 500 | 500 | 500 f5.00 INVgn
TseudnwUn 4
fAnuvaINaIewaz r
13 ey D0 5.00 5.00 5.00 4.00 4.00 | 4.60 UNNEA
GEEMERNARGIGRES "
duasulvinizeuin o
4. 2 p 5.00 5.00 5.00 4.00 500 | 4.80 UINNER
InINeAEn3 *
15 | wangaufunaniiaon | 500 | 400 | 500 | 500 | 4.00 | 4.60 wniian
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19

3 ) ﬂ:ﬁLLuummﬁmﬁma@%mm@ _ 5

) 18n15U58U . y . - . X | s¥sumnuwanyay

AUN L | AU 2 | AUN3 | AUN 4 | AUR 5

dniseulaasdion 4

16 | . Y 5.00 5.00 5.00 5.00 5.00 5.00 WnNngn
AANTIUMIYAULDS

ﬁauammﬁu’%ﬂuﬁ
winnzauiugndsease

17 | nsiSeuskazilevns | 5.00 | 500 | 500 | 500 | 5.00 | 5.00 WNTign
a5y

18 | wangauAuna 5.00 5.00 5.00 5.00 4.00 | 4.80 mmﬁqm
niseudidiusanlu y

19 e 5.00 5.00 5.00 5.00 4.00 4.80 UINNER
Asldde X
WLNzaUAUIgLaY
ANUENNITO VD -

20 o 4 8 o 5.00 5.00 5.00 5.00 5.00 5.00 UINNER
PniSeutudsenAnm X
na

159auazUsaliung
dannaednu

21 | YaUsTasANSITeus 500 | 500 | 500 | 500 | 500 | 5.00 INAgn
wazllaniansy
sesilanldiunyau

22 | fudzvestnisyudy 500 | 500 | 500 | 500 | 4.00 | 4.80 WINgn
JseuAnwIUnN 4
AAUALAMIINNS -

23 - . 5.00 5.00 5.00 5.00 4.00 4.80 UINNER
UseLiuntmiau !
danAARINUNAINTIY y

24 w 5.00 5.00 5.00 5.00 5.00 5.00 HINYVIEA
N33eU3

25 | wwandunadild. | 500 ] 500 | 500 | 5.00| 400 | 4.80 1 nitgn

X 500 | 488 | 496 | 4.80 | 456 | 484 wniign
S.D. 0.20
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MISI9 22 UAPIAUMENZALYBINUNITIANITITEUI 9 1509 Msanenenduuulasiuley
e sen1sdnnanssumsseuslaglilassnulugiu veadniSsutulisondnuin 4

AZLULAIUAAALVD LTIy ey

19 518n15UsBLY ; p . . . X | szAuanumnyay
AU 1 | AU 2 | AuA 3 | Auilg | AU 5
NAN1TEEU;
donARBITUAITEANT o
1] 4 . 5.00 5.00 5.00 5.00 5.00 | 5.00 UNNgn
Sous
GRILERMT §
2 - 0. 5.00 5.00 5.00 5.00 5.00 | 5.00 NN
AUsTAsAN RS '
3 | wngaududedniey | 500 | 500 | 500 | 4.00 | 5.00 | 4.80 wniign
YauszaeAnIsiTEus
4 | psoumquiilomanss | 500 | 400 | 500 | 500 | 500 | 480 1Nl
5 | Ianudaudnlaiie | 500 | 500 | 500 | 500 | 4.00 | 4.80 1niign
A0150I00aY 2
6 - L 5.00 5.00 5.00 5.00 4.00 | 4.80 UNNER
Usziunalel ’
danAaednuAaNgsy 2
7 - B 5.00 5.00 5.00 5.00 5.00 | 5.00 HINNER
n9iseus
d13zdAy
8 | n3etu Wilady 500 | 500 | 500 | 400 | 4.00 | 4.60 1niign
donAaadnunanssy 2
9 o B 5.00 5.00 5.00 5.00 5.00 | 5.00 HINNER
N9iseUs
A0NAABNNU 2
10 El. . 5.00 5.00 5.00 5.00 5.00 | 5.00 NN
AUTTAANISTEUS '
NITUIUMTIANTEIUS
GRIEELNI
11 | 9auszasAn1siseu; 500 | 500 [ 500 | 500 | 5.00 | 5.00 WN¥gn
waglllenansy
H0AAADINUTEAUTU
12 | vasiiniSeutuy 5.00 | 500 | 500 | 500 | 500 {5.00 UINTEN
Jseufnw i 4
fAnuvaInvaeuae o
13 o 7 o 5.00 5.00 5.00 4.00 4.00 | 4.60 UNNER
GEEMERNARGIGRES '
duasulvdnSewina o
14| . 4 p 5.00 5.00 5.00 5.00 5.00 | 5.00 UNVEA
InINeenans .
15 | wangaufunaniiaon | 500 | 500 | 500 | 500 | 400 | 480 1Nl
Pniseulnaaiiori .
16 5.00 5.00 5.00 5.00 4.00 | 4.80 WNNFR

ANTTUAIBAULD




7 22 (o)

178

(2b]

3 ) AzuULAANTLYE Ty _ 5

U0 F18N5UTEIIY . . . . . X | sgAuanumnyay

AU 1 | AU 2 | AUA3 | AUN 4 | AUN 5

fdouazunaaFeus
WinzauiunUseaen

17 | Mm3euiuagillonts | 500 | 500 [ 500 | 500 | 500 [5.00 Wndign
GREE)

18 | wangauduna 5.00 5.00 5.00 5.00 4.00 | 4.80 mnﬁqm
UniSeulidusanlu 4

19 v 5.00 5.00 5.00 5.00 4.00 | 4.80 UNVEA
nsldde )
winauiuigiay
ANNANAITAVRN 4

20| 0 a4 %o 5.00 5.00 5.00 5.00 5.00 | 5.00 NN
Wniseutulseufnm K
U4

n3iauazUszliung
GRILERM

21 | YaUsTadANSITeu3 500 | 500 | 500 | 500 | 500 | 5.00 WNVgn
wazillomanse
wseanldmunzay

22 | fuievestnEeuty 500 | 500 | 500 | 500 | 4.00 |4.80 WNVgn
JseudnyUn 4
AAUALAINNT 2

23 a Ao 5.00 5.00 5.00 5.00 4.00 | 4.80 NN
UzLIuNYgnLau )
danAaadNuAanssy 2

24 a | 5.00 5.00 5.00 5.00 5.00 | 5.00 HINNER
AREISED

25 | wanzaufuadild | 500 | 500 | 500 | 500 400 | 480 uniian

X 500 | 496 | 500 | 488 | 456|488 1niign
S:D. 0.13
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= o = o = = = )
AITNN 23 LLaﬂ\‘iﬂ'J']lIL‘Wil']zallsﬂaﬂLLNUﬂqiﬂﬂﬂqﬁLiﬁJug‘ﬂ 10 1599 ?JUUUIﬂiIQJI“ZINLWEDﬂu LA8

sensdnnanssumsseuiiaglilassnuiugiu vesinSautulissudnuiin 4

AZLULAITUAALALUD LTIy ey

) enTUTEIEU - » S » 3 X | s¥AuANMRLNgE
AUN 1 | AUT 2 | AUR 3 | AUT 4 | AUN 5
NAN1TEEU;
ADAARDINUAITENNS 2
1 4 o 5.00 5.00 5.00 5.00 5.00 5.00 HINNER
Sous
A0MNARBINU 2
2 . . 5.00 5.00 5.00 5.00 5.00 5.00 UINNER
AUsTAsAN RS :
3 | wangaunudednien | 500 | 500 | 500 | 4.00 | 500 |4.80 1Nl
AUTTAIANTIREUS
4 | aseunguilenansy | 500 | 400 500 | 500 | 500 | 4.80 1Nl
5 | finudaudiladie | 5.00 | 400 | 500 | 400 | 4.00 | 4.40 170
A0150I00AY 2
6 - L 5.00 5.00 5.00 5.00 4.00 4.80 UNNER
Uszilunale '
danAaednuAaNgsY 2
7 - B 5.00 5.00 5.00 4.00 5.00 4.80 HINNER
n9iseus
dszdnAny
8 | n3ztu Wiladre 500 | 4.00 | 500 | 500 | 4.00 | 4.60 1Nl
donAaadnuanssy 2
9 - B 5.00 4.00 5.00 5.00 5.00 4.80 HINNER
nsiseus
GRILLENAY §
10 . “ v 5.00 5.00 5.00 5.00 5.00 5.00 UINNER
AUTTANANISISUY; '
NITUIUMTIANTEIUS
#0AARBINU
11| IauszasdnIsiseus 500 | 5.00 | 5.00 | 500 | 500 |5.00 WINVgn
uazillenisasy
A0AAADINUTEAUTY
12 | vaeinisouty 500 { 500 [ 500 | 500 | 500|500 UINIER
AsguAnNwIUN 4
JANuraInraleLay -
13 T v o 5.00 5.00 5.00 5.00 4.00 4.80 UNNER
30U URLADIS :
duasuliinSeuina .
14| . . . 5.00 5.00 5.00 4.00 5.00 4.80 UINNER
ANNYIANRRI !
15 | wangaufunaniiaon | 500 | 500 | 500 | 500 | 400 | 480 1Nl
Pniseuleasiion o
16 5.00 5.00 5.00 5.00 4.00 4.80 UNNgn

AANTTUAILAULD
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(2b]

3 ) AzuULAANTLYE Ty _ 5

U8 F1en15UTELY . . . . . X | ssiuanuvangay

AU 1 | AU 2 | AUA3 | AUN 4 | AUN 5

fdouazunaaFeus
WinzauiunUseaen

17 | Mm3euiuagillonts | 500 | 500 [ 500 | 500 | 500 [5.00 Wndign
GREE)

18 | winnzauiuna 5.00 5.00 5.00 5.00 4.00 | 4.80 mnﬁqm
UniSeulidusanlu 4

19 v 5.00 5.00 5.00 5.00 4.00 | 4.80 UNVEA
nsldde )
winauiuigiay
ANNANAITAVRN 4

20| 0 a4 %o 5.00 5.00 5.00 5.00 5.00 | 5.00 NN
Wniseutulseufnm K
U4

nsiauasUsuiliung
GRILERM

21 | YaUsTadANSITeu3 500 | 500 | 500 | 500 | 500 | 5.00 WNVgn
wazillomanse
wseanldmunzay

22 | fuievestnEeuty 500 | 500 | 500 | 400 | 4.00 | 4.60 WNVgn
JseudnyUn 4
AAUALAINNT 2

23 a Ao 5.00 5.00 5.00 5.00 4.00 | 4.80 NN
UzLIuNYgnLau )
danAaadNuAanssy 2

24 a | 5.00 5.00 5.00 5.00 5.00 | 5.00 HINNER
AREISED

25 | wanzaufuadild | 500 | 500 | 500 | 500 400 | 480 uniian

X 500 | 484 | 500 | 480 | 456 |a8a 1niign
S:D. 0.15
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15199 24 agunan1sUszliuuunsNsInfanssunsianisseuslaglilassnudugiu

1399 amMTPWIULAY PuliseuAnwUN 4 lnesldedng

v o =
AZWUUTDINT TG (AUT)

F1891UNsUTEIEY X |SD.
1 2 3 4 5

uunsIANsEaus 1 500 | 480| 4.88| 476| 472| 4.83]0.17
uunsIanaISeusi 2 4.96| 480 | 4.76| 4.76| 4.60| 4.780.21
LHUMSINN3BEUST 3 500 | 492| 4.80| 4.84| 452| 4.82]0.15
uunsTansEusT 4 500| 492| 4.80| 4.80| 4.60| 4.82|0.16
uHuNsIANEEUST 5 500 | 500| 500| 476| 452| 4.86]0.16
LM INNSeuiT 6 500 | 4.88| 500| 4.80| 4.48| 4.83|0.19
LHUMSINNSSELET 7 500 | 496| 500| 484| 4.56| 4.870.15
uunsTANsEeusn 8 500| 4.88| 0.96| 4.80| 4.56| 4.04|0.20
LHUMSINNISEELT 9 500| 496| 500| 4.88| 4.56 | 4.88]0.13
LU TANSEEUST 10 500| 4.84| 500| 4.80| 456 | 4.84|0.15
72 49.96 | 48.96 | 45.20 | 48.04 | 45.68 | 47.57 | 1.85

X 500| 4.90| 452| 4.80| 457| 4.76|0.18

S.D. 0.01| 007| 1.25| 0.04| 0.06| 025|048
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al' a I3 oA Y a a s
159N 25 NANIFUATIENNIANRTUAINUEBAAF DY (IOC) UBILUUABUNIUININYIANERNT L34

ANV NYLAULAY VITULSIUAN WA 4

) . AZUULANAATIUYRI T Y
o YA > = " S 1 10C | @3Una
" AUN 1| AUA 2 | AU 3 | AUT 4 | AU 5
ANBEINFDBNLAY
Jniseudnazwaniuasy
1| anuinganuinemansiu | +1 +1 +1 0 +1 |08 | T4le
HOULEYD
CY a = A oA ¥
JniSeulinunseiasesu
2 | sefanssulutusyuIvn +1 +1 +1 +1 +1 1.0 | T4la
ANeFERS
TuvrAiSoinerans
3 | dniSguagyinnnstnanuiied | +1 +1 +1 +1 +1 | 08| T4la
S OGRGE
TNLTYUIZAUA I AN
Auslugnunsallvaig 7 .
4 | 5 s g1 +1 +1 +1 +1 | 10| Tola
WefuAnedansiiladl
lana
AUTAKE
TS UgNSUANUAR LY .
5 | 4 . | . +1 +1 +1 +1 1 |06 | T4l
Wedltaypatiuayuiiiesme
UNISYUILNY18 WD UNUES Y
6 | . N B +1 +1 +1 +1 +1 | 08| T4la
#1197 DTN
UniSeuarTIuTIMTayaln y
7| . , . +1 +1 +1 +1 0 0.8 | T4la
LNEINDNDUILIVOATU
UniSeuaylddvayaann
8 | unaseyanienals +1 +1 +1 +1 +1 | 1.0 | Told
U52naun1505Uu8
aulandg
UnSguasUTUUTINANURY v
9 |, ) , +1 +1 +1 +1 0 0.8 | Tl
Torauauuzroniaulungy
JnSeugausunaan
10 | InnInsalveaiouluty | +1 +1 +1 +1 0 08 | @
Sousanautniseula
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3o . AZHULAIUAAIUTYDILLTEIY Y
o YDAN - S S S | 10C | a@3Uma
7 AU 1 | AU 2 | AUT 3 | AUR 4 | AUN 5
Unisgunseunzmveua
11 | Wanfuilediaguisessn +1 +1 +1 +1 o |o08] 14
Tailouuau
YNLSgUNSTDUNALYINAINY
12 | WladuanuAaiues +1 +1 +1 +1 0 0.8 | Tala
Wiaundniseudalunla
ANUYadnG
YNLSYUILLEAUDAINNITS
13 | dalsdunaiunneneann | +1 +1 +1 +1 1 06| Tdle
Wiy
A UTUANNANITAILAA .
14 ot o +1 +1 +1 +1 0 0.8 | lala
ANUAIUDIINUNLS L ULIAY
tniFeulddmanuveday v
15 . B +1 +1 +1 +1 | 1.0 Tl
LNUUHNAITUYDINULD
WatAntaiananiiduna
119INNITNTLIINUD .
16| . o o . +1 +1 +1 +1 0 0.8 | lala
YniSeU UNSYUEIUTD
gousule
AUNWYNYINL 98I
WanunauinvaRana1n
17 | dniSeuasnenanuwdlalem | +1 +1 +1 +1 +1 | 1.0 Tale
Yy
UALSYUIENY YNV
18 | aunlesunavnunelen +1 +1 +1 +1 0 0.8 | Tale
#4159
YIS UL UNLNED .
19 . +1 +1 +1 +1 1 06| lale
NUNIUAINSDELALD
TniseuavduAulaua
20 | Waiudiedlenuasde +1 +1 +1 +1 +1 | 1.0 T4le
WgINUANENFNERS
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) . AZHULAIUAAIUTYDILLTEIY Y
o YDAN - S S S | 10C | a@3Uma
7 AUN 1 | AUN 2 | AUN 3 | AUN 4 | AUR 5
AUSBUABDY
UNISYULNUNINDE .
21 Yy p +1 +1 +1 +1 0 |08/ lula
JaUABUNBUIAEAUDaTU
Jniseuaze1ulanglu
22 | aziden ATUNIUYNASY +1 +1 +1 +1 0o |o08] 14
ADUNBDUANAIN
Jniseuazn1guxulunig
23 | viarusnunlasuueunung +1 0 +1 +1 0 0.6 | Tala
LG
WevihluAanssuasa
24 | dni38ULATIVAMNBUNDUY +1 +1 +1 +1 1 06| Tale
a9
AMUSURN YU
UNLSYULDNSUNITNTEYIN
25 | Ysnueaadunaiay +1 +1 +1 +1 0 0.8 | Tale
NaLAe
Jniseunalaynauntasu .
26 . . +1 +1 +1 +1 1 06| Tdle
1aUNUI LA a5
JniSeudsnunlasu
27 | UaUNAILATIABLIAN +1 +1 +1 +1 +1 | 1.0 | Tole
ANAUA
WatAntonanan Nl duna
11191NNISNSLYIVD .
28| o a e +1 +1 +1 +1 0 0.8 | Tala
YniSeU UNSUUNS oL
USuusmnlunseialy
ANSIN VYLD
JNLFIUTIWINNUNNT .
29 | o +1 +1 +1 +1 0 |08/ lula
unelunquegiaue
YNLSUILIIUDDNLUU .
30 +1 +1 +1 +1 0 0.8 | lula

HAUYILLNOUBELALD
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) . ABLULAUANTIUTDILTEIY Y
o YDAN S S S S 1 10C | @3uua
7 AUA 1 | AU 2 | AU 3 | AUT 4 | AUN 5
DQICENIRVERRIgP R ivihy
31 | nlasuneuvsnenelungy | +1 +1 +1 +1 0 |o08| 14
DELEALD
WaUnSauYinaIURNU NN T
32 | d159 dniSevazthevindw | +1 +1 0 +1 0 |06 144
VB NOUBELAND
ANUESI9ETIA
Jniseudnlasnlnasiun
33 | gnFieglgludv +1 +1 0 0 +1 |06 | Tla
INeFIAnNS
lonsliRoniuUTUIY
34 | UnS8UNNILLLUIAA +1 +1 +1 +1 1 06| lula
DONWUULELD
uniseudnIzasiuniseuln "o
35 N B o 1 1 0 0 -1 0.2 | 1elale
AU laeLINE U
UNISeUINITUARIAIY .
36 | - L. , +1 +1 +1 +1 -1 106 | Tale
Anviiubasg Tusunay
LRAARTNARDINYIAENS
1 neEansiduiv .
37| L 4 » +1 +1 +1 +1 0 0.8 | lola
JniSeureUAnw
Jniseulanuaulanangsy .
38 oy~ ) +1 +1 +1 +1 0 |08/ lula
Tutus e Inemans
WnLSUIAIN3IVT
39 | AneenansesuigmanITal | +1 +1 +1 +1 0 |o08| lgla
Tuddndszaniu
JNLSYUANINANUNIINLN
40 | MANEIEIERSYInLA +1 +1 +1 +1 +1 | 1.0 | Tole

UTENAIALIILY
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AN 26 NaNTIATITIAIRTTAUAEAARDY (I0C) VBILUUNAFDUNAFUENENIINTT

SYU 1599 E@VINULAULAY VBITUNTUANETN 4

ATLUUAUARWINTR I T 0y

foil S - 5 d. - I0C | auna
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5
1 +1 Il 0 il +1 08 | lala
2 +1 +1 +1 +1 0 08 | lala
3 +1 +1 +1 +1 o 1.0 | T4l
i +1 +1 +1 +1 0 08 | lula
5 +1 +1 +1 +1 0 08 | 1dla
6 +1 +1 +1 +1 +1 1.0 | Tala
7 +1 +1 +1 +1 +1 1.0 | la
8 +1 +1 +1 +1 -1 06 | lala
9 +1 +1 +1 +1 +1 1.0 | la
10 +1 +1 +1 +1 +1 1.0 | T4la
11 +1 +1 +1 +1 0 08 | 14la
12 il +1 +1 +1 -1 06 | lala
13 +1 +1 +1 +1 +1 1.0 | Tale
14 +1 +1 +1 +1 +1 1.0 | gl
15 +1 +1 +1 +1 +1 1.0 | Tale
16 +1 +1 +1 +1 +1 1.0 | Tele
17 +1 +1 +1 +1 +1 1.0 | Tala
18 +1 +1 +1 +1 +1 1.0 | Tale
19 +1 +1 +1 +1 0 08 | l4la
20 +1 +1 +1 +1 +1 1.0 | Tale
21 +1 +1 +1 +1 -1 0.6 | lala
22 +1 +1 bl +1 A 06 | lale
23 +1 +1 +1 +1 +1 1.0 | Tale
24 +1 +1 +1 +1 0 08 | ldle
25 +1 +1 +1 +1 +1 1.0 | Td4le
26 +1 +1 +1 +1 0 08 | ldla
27 +1 +1 +1 +1 +1 1.0 | Td4le
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AZHULAIUAAAUT DI TEIY Y

foil S . S S S I0C | auna
AUN 1 AUN 2 AUN 3 AUN 4 AUN 5
28 +1 +1 +1 +1 -1 0.6 | lula
29 +1 +1 +1 +1 -1 0.6 | lgla
30 +1 +1 +1 +1 +1 1.0 | Tala
31 +# +1 81 +1 0 0.8 | l4la
32 +1 +1 +1 +1 +1 1.0 | Tala
33 +1 +1 41 +1 1 0.6 | lgla
34 +1 +1 +1 +1 0 08 | lula
35 +1 +1 +1 +1 0 08 | lala
36 +1 +1 +1 +1 +1 1.0 | Tala
37 +1 +1 +1 +1 0 08 | lala
38 +1 +1 +1 +1 0 08 | l4la
39 +1 +1 +1 +1 -1 0.6 | lala
a0 +1 +1 +1 +1 +1 1.0 | Tale
a1 +1 +1 +1 +1 +1 1.0 | gla
42 +1 +1 +1 +1 -1 0.6 | lala
43 +1 0 +1 +1 +1 0.8 | lgla
44 +1 +1 +1 +1 -1 0.6 | lala
a5 +1 +1 +1 +1 +1 1.0 | Tl
a6 +1 +1 1 1 +1 1.0 | Tl
a7 &l +1 +1 +1 -1 0.6 | 1gla
48 +1 +1 Bl +1 +1 1.0 | Tale
49 +1 +1 +1 +1 0 0.8 | lgla
50 +1 +1 +1 +1 +1 1.0 | Tale
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M15199 27 NANISILASIZNAIDIUIIUNS 1898 (3T Item Total Correlation) ¥84

WUUADUDNLININGIANERNS 1309 @NUINULAULAY VBIUNS 8 UTUIsEUANNTN 4

A181U1MUN (3D A181uNRmuUn (35
%’aﬁ Item Total nwami °z’1'a1'7i [tem Total :mmi

Correlation) i | Correlation) N
1 0.61* UL 21 0.61* BNULN U
2 0.39% UL S 22 0.62% HNULAEU
3 0.56* UL 23 0.68* HNULNEU
4 0.54* UL 24 0.67* BNULNEUN
5 0.55* UL 25 0.59* HNULAEU
6 0.59* ARGt 26 0.69* HULA A
7 0.52* LRI 27 0.68* HNULAEU
8 0.54* LA U 28 0.70* HULA A
9 0.62* WU 29 0.61* HULA A
10 0.69* UL 30 0.74* HNULNEU
11 0.72* AR 31 0.63* BNULNEU
12 0.50% LRI 32 0.60* HNULNEU
13 0.32* HNULNEU 33 0.60% BNULNEU
14 0.58* UL 34 0.65* BNULNEU
15 0.46* UL 35 0.73* HNULNEU
16 0.73* BN 36 0.55* BNULNEU
17 0.60* BAULNEU 37 0.57* BNULNEU
18 0.62* Lo 38 0.45* BNULNEU
19 0.65* UL 39 0.50% BNULNEU
20 057+ LN N

* Afuddadisesu .05
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A19197 28 WANTTILATIZRAIALITRLU (Cronbach's alpha coefficient) 989UV UAM
ININYIANENSNIRTU 1389 @NMTIULAULAY VBIUNLS8UTUNseNAnY TN 4

o A191U19UUN (3T Item o 4 A91U19uUN (35 Item
v Total Correlation) Tl Total Correlation)
1 0.61* 22 0.62*
3 0.56* 23 0.68*
4 0.54* 24 0.67*
5 0.55* 26 0.69*
6 0.59* 27 0.67*
8 0.54* 28 0.70*
9 0.62* 29 0.61*
10 0.69* 30 0.74*
11 0.72* 31 0.63*
14 0.58* 33 0.60*
15 0.46* 34 0.65*
16 0.73* 35 0.73*
17 0.60* 36 0.55*
18 0.62* 37 0.57*
19 0.65* 39 0.50*
Araandiasiy winfiu 0.95
* Afuddnyfisesu .05
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M151997 29 LANIAIAIINEINGNE (P) A1DI1UI9T1UN (B) hAZAIAINTBNY (re) VD9

WUUNAEDUNAANOVIENINNITIREY 1399 @1U38LNULAY VBtNBeutulseufnu U 4

o | A1ANNEINGY | A19IUIRTIMUA | U | AIAIUEINGTE AND1UIIILUN
7 (P) (B) ﬁ' (P) (B)
1 0.28 0.77 26 0.31 0.71
2 0.36 0.66 27 0.33 0.69
3 0.31 0.71 28 0.53 0.49
4 0.22 0.80 29 0.31 0.74
5 0.39 0.37 30 0.31 0.71
6 0.58 0.49 31 0.36 0.66
7 0.31 0.71 32 0.42 0.60
8 0.64 0.40 33 0.50 0.51
9 0.36 0.66 34 0.50 0.51
10 0.53 0.49 35 0.44 0.57
11 0.25 0.26 36 0.50 0.54
12 0.50 0.51 37 0.39 0.63
13 0.33 0.34 38 0.25 0.77
14 0.36 0.66 39 0.36 0.66
15 0.31 0.71 40 0.58 0.46
16 0.44 0.57 41 0.28 0.31
17 0.69 0.26 42 0.53 0.49
18 0.11 0.89 43 0.25 0.80
19 0.56 0.46 a4 0.39 0.60
20 0.33 0.71 45 0.31 0.71
21 0.67 0.31 46 0.44 0.60
22 0.42 0.60 a7 0.67 0.40
23 0.39 0.63 48 0.47 0.57
24 0.25 0.23 49 0.44 0.51
25 0.28 0.74 50 0.47 0.57
A1AILEINGY (P) BETEMINS 0.11 £19 0.69
A18111991UUN (B) BETENIN 0.26 fi1 0.89
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A X X2 X-C (X-C)?
1 22 484 6 36
2 13 169 15 225
3 14 196 14 196
4 25 625 3 9
5 10 100 18 324
6 21 441 7 49
7 12 144 16 256
8 15 225 13 169
9 13 169 15 225
10 19 361 9 81
11 30 900 2 4
12 16 256 12 144
13 26 676 2 4
14 18 324 10 100
15 11 121 17 289
16 16 256 12 144
17 10 100 18 324
18 40 1600 12 144
19 11 121 17 289

20 14 196 14 196
21 15 225 13 169
22 1 121 17 289
23 20 400 8 64
24 18 324 10 100
25 13 169 15 225
26 14 196 14 196
27 18 324 10 100
28 14 196 14 196
29 10 100 18 324
30 15 225 13 169
31 23 529 5 25
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AUN X X? X-C (X-C)?
32 27 729 -1 1
33 17 289 -11 121
34 19 361 -9 81
35 9 81 -19 361
36 14 196 -14 196

57U 613 11929 -395 5825

N1511A1AULT B (Reliability) YBIULUUNAABUHARUYNTNINITIIUY 1309
AMIBURULAY TuisennuU9 4 visatu Tneldiduedlain (Lovett Method) fadl

KYX; — ZX?

~ (K= DIX; — 0)?

50(613) — 11929

(50 — 1)X 5825

ANANULTDIUVBILUUNAABUNAANANTNIINITLTHU 1509 ANMTNLUNULAY TU

fiseu@nwI N 4 ety winnu 93
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AN 32 AATIERNUTZANTNMHAANS (E,) 2NLaAIRZLULININImManTLasNadugns
NIN35U Inefinundndiu 50 : 50

ATLUUMEINITIANTSITEUT

dndu 50 : 50

ATLLUU

2 AZLULIG ﬂzLLuumaé’mqmé Q%LLWW‘ maéfmqwé sevas
il IngEns (5) N19N15L38U (40) TR NNNT
50 1581 (50)

1 5.00 30.00 50.00 37.50 87.50
2 3.87 30.00 38.70 37.50 76.20
3 3.53 30.00 35.30 37.50 72.80
4 4,73 27.00 47.30 33.75 81.05
5 4.57 29.00 45.70 36.25 81.95
6 3.73 36.00 37.30 45.00 82.30
7 4.37 28.00 43.70 35.00 78.70
8 4.23 34.00 42.30 42.50 84.80
9 4.23 32.00 42.30 40.00 82.30
10 3.77 34.00 37.70 42.50 80.20
11 3.13 30.00 31.30 37.50 68.80
12 4.47 28.00 44.70 35.00 79.70
13 3.80 38.00 38.00 47.50 85.50
14 3.97 28.00 39.70 35.00 74.70
15 4.13 32.00 41.30 40.00 81.30
16 4.57 28.00 45.70 35.00 80.70
17 "~ 34.00 37.70 42.50 80.20
18 3.83 35.00 38.30 43.75 82.05
19 4.13 27.00 41.30 33.75 75.05
20 3.47 30.00 34.70 37.50 72.20
21 3.30 28.00 33.00 35.00 68.00
22 3.60 28.00 36.00 35.00 71.00
23 4.40 32.00 44.00 40.00 84.00
24 3.30 33.00 33.00 41.25 74.25
25 3.40 31.00 34.00 38.75 72.75
26 4.23 34.00 42.30 42.50 84.80
27 4.30 31.00 43.00 38.75 81.75
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€

AZLUUMAINITINNTEUS Adu 50 : 50
o AZLLUY Souaz
p LD - AZULUUAA v
g AZULILIR ASLUUNARNGVS | .| wadugnd
il WwImEns (5) | nensseu (40) e $19N13

0 131 (50)
28 4.57 29.00 45.70 36.25 81.95
29 4.33 30.00 43.30 37.50 80.80
30 4.47 29.00 44.70 36.25 80.95
31 4.83 28.00 48.30 35.00 83.30
32 3.87 31.00 38.70 38.75 77.45
33 4.97 32.00 49.70 40.00 89.70
34 3.03 29.00 30.30 36.25 66.55
35 4.40 35.00 44.00 43.75 87.75
36 4.60 25.00 46.00 31.25 77.25
37 4.73 20.00 47.30 25.00 72.30

3734 151.63 1125.00 1516.30 1406.25 | 2922.55

X 4.10 30.41 40.98 38.01 78.99
S.D. 0.70 3.38 5.26 4.22 5.72
Souay 81.96 76.01 81.96 76.01 78.99
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13197 34 LansAzUUNadugYIEVININIsSUndIn1sIananssunsseuileglilassnuiy
31U 309 AMTIYUNAULAT

aull | Azuuuvedeuns Sy | Sewey auil | Pzuuunedeundaou | Sovas
1 30 75.0 20 30 75.0
2 30 75.0 21 28 70.0
3 30 75.0 22 28 70.0
4 27 67.5 23 32 80.0
5 29 72.5 24 33 82.5
6 36 90.0 25 31 77.5
7 28 70.0 26 34 85.0
8 34 85.0 27 31 77.5
9 32 80.0 28 29 72.5
10 34 85.0 29 30 75.0
11 30 75.0 30 29 72.5
12 28 70.0 31 28 70.0
13 38 95.0 32 31 77.5
14 28 70.0 33 32 80.0
15 32 80.0 34 29 72.5
16 28 70.0 35 35 87.5
17 34 85.0 36 25 62.5
18 35 87.5 37 20 50.0
19 27 67.5
SAATLUUT IS 1125
X 30.41
S.D. 3.38
SOl 76.01
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Han1svageun1skanuasnuziluwuuUsnivesdayaiofiansandentd n1s
nadoUTl (T-test) Wionsvaaeuianendu (Wilcoxon Test) dmsunsinszideya
(PaNTENIAIPITe kAL HAILINITAN AMEAnYIAEaNS UnTINedeumansaiy, 2564)

31971 35 HANSVIAABUNTSLANKAIANL A TukLUUINAYRIAZILLLADE N YZ TN

Weans 10 U waansinianssunisBeuslaglilasenudugiu Ses amsieunuueg

Tests of Normality

S S AR Kolmogorov-Smirnov® Shapiro-Wilk

! Statistic df P-value | Statistic df P-value
1. suanuesInIosniiiu 121 37 .189* | 948 37 .085%
2. mmﬁm@;ma 141 37 .061* 937 37 .037
3. anulaning .206 37 .000 .871 37 .001
4. mm%ﬁmé .266 37 .000 .836 37 .000
5. Awmene sty 160 37 017 | .927 37 018
6. AUTDUADUY 121 37 .189% .938 37 .039
7. ANUTURAYDY 238 37 .000 851 37 .000
8. ANTMAOYILLNED 218 37 000 | .861 37 .000
9. ANATNATIA 109 37 200" | .943 37 056*
10. WwaARTiRRINENAEnS 115 37 200" | .945 37 .068*

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

919151971 35 KaMINAABUNIIAAKAUTNAvEITEYA (Test of Normality) wuin
Touanndnuadningmansiumulimana aslandag pudednd Armensusjesiy
AU ANTEUABY ANLSURRYULAEA SN eTIBmER LT TuINKaNIUY
U3nf TnaRa1sa191nAY P-value U84 Shapiro-Wiltk W31 @1 P-value 1381 Sig dAtiae
nirsedutiodidny .05 fuiu asldhdeyalidnisuanuasuuulsng §ifeiddaimafendu
(Wilcoxon) kuu One-Sample Wilcoxon

LAENUTT ToLaRMENYUZINIVEIAERTINIAIINEINSREINITI
ML NETIALAZLINARTIARD MY MAN SN TTaNLIULYING Tngfiansnnainan P-
value 93 Shapiro-Wilk i1 A1 P-value wier1 Sig Suanndnsedutivdndny .05 feiu agu
lpdeyaiinisuanuasuuuysni §33esldaia T-test Wuu One-Sample T-test
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A15199 36 Naﬂ’]iVlﬂﬁE]Uﬂ’]iLL"ﬂﬂLLQQF’]’J’]@J‘UI’]QZL{‘JULLUUﬂiﬂaGU@QﬂBLLuu%ﬁ%%EJ’]ﬂ’]ﬁm%i’Jil

waamsdnfanssunsBeuslaglilasenudugiu Ge9 amseunuung

Tests of Normality

Kolmogorov-Smirmnov? Shapiro-Wilk
Statistic df P-value | Statistic df P-value
Inemans 113 37 200" 970 37 414*

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

91MN57971 36 KAMINAABUNMSHANUKAsUSNAvEsToYA (Test of Normality) wuin
ToyadnIne1mansin1suankasuulsng lneia1sanaine P-value ¥4 Shapiro-Wilk
wuth A P-value wi3ae Sig fAuvindy 414 Funnninsedutedifny .05 fadu aguld
Toyaiin1suAINUIMUUUING {§I9839l9adin T-test wuu One-Sample T-test

A5 37 HaN1IVREEUNISHINLAsAILTag UL UUUSNATaIRZIUURAR N MEVNINTS

Seundansdananssunsiseusiaelilassnudugiu Goe amsowruieg

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df P-value | Statistic df P-value
NadnENIeNsITeY 130 37 116 | 957 37 158*

*. This is a lower bound of the true significance.

a. Lilliefors Significance Correction

919151371 37 HaMsnAEBUMIkINKasUsNAveTRMA (Test of Normality) wuin
ToyanadugrsnisnsSoufinsuanuasiuuyind Tnefiarsanaine Pvalue 483 Shapiro-
Wilk %3 A1 P-value %3of Sig BAwiniy 158 Gannnisssuiipddn .05 fdu aguld
TYeyaiinsuanuauuUIng {i9833l9a06 T-test Luu One-Sample T-test



207

NyIATEvdeyanuanYAEIRINEIMAAs 10 AU SIEAUNSINTIARINTTUNT
Seouslaglilasenudugiu 5o9 amseunuung

o

91971 38 AnszvinudnvaEAmvenmansiagldadiiianendu (Wilcoxon) wuu One-

Sample Wilcoxon

AMANWLININYIAENS . _
) . N | AZLUULN X S.D. Asymp. P-value
2. ANUTvANE 4.12 0.65 .003*
3. anulanig 4.32 0.65 .000*
4. prudedng 4.23 0.85 002
5. ATy 37 5.00 4.02 0.69 024*
6. ANNUTOUABL 4.03 0.72 .025*
7. AMUTURAYDY 4.26 0.69 .001*
8. ANUTILLRW LG 4.40 0.61 .000*

I [

M13199 39 TATIRRAMENwUEININgIFanslaeltata T-test WuU One-Sample T-test

AMANBULARINYANENT B N
! | N | AZLLUULAN X S.D. t P-value
NS YU
1. mmamﬂﬁammﬁu 4.40 0.68 0.14 887
9. ANUASIATIA 37 5.00 3,92 0.78 1.31 198
10. WwAARTRdeANEmEns 3.94 0.71 1.60 119

'
Y v A Y

*Ayd1ANTEaU .05

o
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A1519% 40 AN YUNNSUTUTseUANw TN 4/5 Tus19391T33Ine1 Aaseun 1 U
ANSANY 2566

AUN NANIILTEU A NANSISEY
1 3 19 3.5
2 3 20 3
3 4 21 2.5
4 3 22 2.5
5 3 23 2.5
6 3.5 24 3
7 3.5 25 3
8 3 26 2.5
9 3.5 27 3
10 3 28 3
11 3.5 29 3
12 30 2.5
13 31 3
14 32 3
15 3.5 33 3
16 3 34 35
17 2.5 35 3.5
18 3.5 36 2.5

X 3.08
S.D. 0.41
Sovay 77.08
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A15197 41 AN eUNNSUTUTseUANw TN 4/9 Tus1e391T33Ine1 Aaseun 1 U

ANSANY 2566

ALY NANISL3UU AU NANISL3U
1 3 19 3
2 3 20 3.5
3 3 21 3
4 3 22 3
5 3 23 35
6 3 24 3
7 3 25 35
8 3 26 35
9 3.5 27 3
10 3.5 28 3
11 3 29 3
12 3.5 30 3
13 3.5 31 3
14 3.5 32 3
15 B85 33 35
16 3 34 3
17 3.5 35 4
18 4 36 3

37 3
X 3.22
S.D. 0.30
Sovaz 80.40
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M1597 42 HANINAABUIEAUYATUNUEIY (O-NET) luseduinermansvasinEeusssiu

fisgu@nwIUN 6 UnSAN®Y 2551 D9 2565 SeauUsemnd

ﬂﬂ?iﬁﬂ‘t‘}’] NAATLLUL T‘Jﬂ’]iﬁﬂ‘lﬂ’] NAAZLLUU

2551 33.70 2559 31.62
2552 31.07 2560 29.37
2553 30.90 2561 30.51
2554 27.90 2562 29.20
2555 33.10 2563 32.68
2556 38.48 2564 28.65
2557 32.54 2565 28.08
2558 33.40 X 31.41

S.D. 2.75

Soay 31.41

(%
U

AN5199 43 HANINAARUTEAUATWIUGIY (O-NET) lusiglduinenmansvestiniSeuseu

fTseu@nw N 6 Un1sAn®T 2551 09 2565 SeAUlsIsgUaNsAIURNENAL

Un1sAnen NAALLY Un1sAnw NAALLY
2560 32.54 2563 32.68
2561 32.92 2564 34.68
2562 31.88 2565 33.79

X 33.08
S.D. 1.00
Sovay 33.08
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A19199 44 NANISANS9IRINYIFENSUNESsUTUTsEUANW1UN 4/9 Taelduuuaaunny

ANINYFANTLUULINTUTEUIUAT 5 SLHU 918U 30 U9

AT ATLUL Jouay A AU Souay
1 3.07 61.33 19 4.47 89.33
2 3.43 68.67 20 3.07 61.33
3 3.87 77.33 21 3.83 16.67
4 3.60 72.00 22 377 75.33
5 3.43 68.67 23 3.40 68.00
6 3.40 68.00 24 3.33 66.67
7 2.40 48.00 25 3.67 73.33
8 2.47 49.33 26 4.23 84.67
9 3.37 67.33 27 3.90 78.00
10 4.00 80.00 28 3.33 66.67
11 3.63 12.67 29 4.40 88.00
12 2.53 50.67 30 3.27 65.33
13 3.33 66.67 31 3.87 77.33
14 2.83 56.67 32 4.00 80.00
15 3.47 69.33 33 3.30 66.00
16 2.97 59.33 34 3.27 65.33
17 3.87 77.33 35 3.80 76.00
18 3.73 14.67 36 3.67 73.33

37 3.27 65.33
X 3.49
S.D. 0.48
Sovaz 69.86
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