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The purposes of the research are as follows: (1) to compare the pretest and posttest results
involving the critical thinking of studentswho learned through the flipped classroom approach and according
to the criteria; (2) to compare the pretest and posttest results involving the scientific learning achievement of
students who learned through the flipped classroom approach and according to the criteria; (3) to compare
the critical thinking and scientific learning achievement of students who learned through the flipped
classroom approach at different levels in terms of self-directed learning; and (4) to compare the critical
thinking and scientific learning achievement of students who learned through the flipped classroom
approach at different basic knowledge levels. The research design was a one-group pretest posttest design.
The sample of the research included 31 eleventh grade students in the first semester of the 2020 academic
year at Matthayom Watnairong School. The sample for the study was obtained by cluster random
sampling. The research instruments consisted of (1) lesson plans; (2) learning materials and online learning
source and question packages for after class session; (3) a self-directed test; (4) a basic knowledge test; (5)
a critical thinking test; and (6) a scientific learning achievement test. The hypotheses were tested with a t-test
for dependent samples, a t-test for one sample, and One-Way ANOVA. The results of the research were as
follows: (1) students who learned through the flipped classroom approach had critical thinking higher than
before the instruction and higher than the 60% of the criteria at the .01 level of significance; (2) students who
learned through the flipped classroom approach had a scientific learning achievement higher than before
the instruction at the .01 level of significane but were not significantly different from 60% of the criteria; (3)
students who learned through the flipped classroom approach and had differences in terms of self-directed
learning had no difference in critical thinking, but there were not differences in scientific learning
achievement at a .01 level of significance; and (4) students who learned through the flipped classroom
approach and had different levels of basic knowledge had differences in critical thinking and scientific

learning achievement at a .01 level of significance.

Keyword : flipped classroom, critical thinking, self-directed learning, basic knowledge
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2. nMaANFas ez nanldlunsfiad fizesnau
A. Ufisenisen iiduljisengaaaniou

4. INBNAUNERTNTRAAga1T 0.2 g/s Walaneulddnsniafinansazanas
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6. adlfAnuiFasgaslviiafiiasandannunmiunmsiiadfisenndaasuunnasannsnin
A. Az ldaruansning (Jada) Wunsidasuwdaanasnuailmilunaseauludi

B. apuznsanunaasansninu (Hada) azidunisidasuudaanaslih ld i udlundssnuaily

wuRLADE
dalananngnaag
n.AgQnBin 2. AHA BN
AL QNI A LAz B 1. Bavie A uaz B

g
3 o

7. viasszanlwiuuunziafieldnuasfuiiseniniu aeil
Pb + PbO, + 2H,S0, — 2PbSO, + 2H,0
daagiflaligneas
n. dleaknliii Pb uas PbO, aznaneiili PbSO,
2. 3zduringe H,S0, lundfeuummeiazaes - anas
. e rtvmnanunsati e gl

4. walWunsuanadraansedned lninFGnay

8. BLAREATBNLTIALN-226 AN1THAIAIAIANNNTTN9AN Aruansal X Aaazls
222

226
ssRa - geRn + X
n. F@unuun 4. aunATian
A. ayNATanIaL 4. 8N1ALBAYN

9. 519 A lusainsiunsad AflAA5ed3n 6 dalus tiath A snduauEasu X nsu lianasiiuly 24 Galu
WUTUURD A WD 1.00 NFN AIATUIUMIAT X
n. 4 3y 4. 6 NIN

A. 12 Nfu 4. 16 Nfu

a

10. dalasaldfiflunisiiannininsunsiananaa
qy 4 X, Y .
n. wlinsuasasasadanunausannsldau g
2. Wuffseadiasuliduanstsznendy
A. Iduanaunsnuanenau iy

A, wnlaanesafiguaugfigs
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MARNUIN A

N19ATINAALAUNINLATRNND

1 o a % o = v % = v Y
1. AN3N 32 AATHAINARAAREY (IOC) TBILHUNITIANITTLUTULILVBITEUNALAY
LR INYIANARFNNNIW (T89 WANY (AunsiFendluduiEen)

| e A [y p ~ oA o o ' ~ o
2. 11379 33 ANFTHANNABAAAD (I0C) IBNABNILTEUTIAT ALUATUNAINFITEIUT

& ] = v Z// =
anulail (daunisBaufuanduizew)
3. AN 34 ANATHANABAARDY (I0C) TBIANNNUAINIIEUSAeReN s FauARTAY
1 al v & 1 = v g// al
wazunaInsBeufeaulal (dauntsBauiuanduEew)
4. 91379 35 ANATHAYINEBARRDY (I0C) 193uLILFANIENAWLeSluNN9EELE
5. 71914 36 ANATRAIINAAAAEY (IOC) mmuuud”mﬁugmmwi’ 9180 MLVANART
ANEATW (399 WANIU
6. M99 37 ANFTLANNEDAARDY (I0C) TBILLLIAAINNAINITD IN13AABENIT
R79TURY
7. A13749 38 ANATRANNEBARARY (I0C) mmLmuf;”mm@ﬁquﬁmamiﬁﬂuﬁwmﬁmm’
9181311 AINYIANRAFAIBNIN T8I WAL
8. £11979 39 ANAINENNINE (p) ANBIUIARTULN (1) BIULLITANNT U AWE N9 EELE
9. AN919 40 ANAINENNNNE (p) ANBIKIARLLLN (1) mmuum”mﬂuﬂmmmi’ 9§83
ANYIAIRRTNILAIN 1789 AN
10. AN9TI9 41 ANAMHNENNGIE (p) ABIUIRANLUN (1) LBILLLTAAINNAINITD }NNTAR
RS RE TR
11. AN 42 ANAMNENNGIE (p) ANBIUIRALUN (1) mmLLuufmmaﬁmqw“ﬁmﬂmﬁw
ANYAIART 183D ANLIAIRRFANLNIN D9 NATNL
o = A A A a o L e ,

12, A197 43 AZLULAINLUUNARILNAITUANLATENHo N T luN19948 909N guFaaE 19

YBINTFIAE
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1 o ¥ o = % v = o v
A197149 29 ANRTUAINHARAAADY (IOC) PAJUNUNTITAANTITLTEUILLUNDILTEUNAL AT

LR INYIANARFNNANN T8 WANU (FaunnsBeuiluduiEen)

o N Al
WNUNITANNITLIEIN

sziAuni sl ulana
1 2 3 4 5 6
1.4RUNNIAAN9 T UINesAU sz neU AT oL 1.00 1.00 1.00 1.00 1.00 1.00  @BAAADY
Auiusmii
2. qptlszasAlANATELIAGN FALAL 1.00 1.00 1.00 100 100 100 @2AAAES

24
o o = o

m@mﬂé’mﬁummmmmmﬁmmmwg

3. A9rdAnIgnFesAeARRRIiLUAANIINAT?  1.00  1.00 1.00 1.00 1.00 1.00 A8AAAES

P [
eIy

4. grszdnAnyEmananndnaaannaadiy 100 1.00 1.00 1.00 1.00 1.00  @EAARAS

sYAUTUTRIIN P

5. fanssunnsBeufaanndeeiuqalszasdnis  1.00  1.00 1.00 1.00 1.00 1.00  AEAARES

= ¥
iTeIug

6. NANgINNNIFLUFABAABITLANUIUATL 1.00 1.00 1.00 1.00 1.00 1.00 @BAAADY

=
bIEIU

7. AanssunnsBeufaanndeeiunisdudsnld  1.00  1.00 1.00 1.00 080 1.00 AEAARES

HaAuaunn lunnsAnatnelian sy

8. 3an gUnsnl Aeuazunainisizauiaenades  1.00  1.00 1.00 1.00 1.00 1.00  AEAARES

fuilaniansy

9. 7an gunsnl Aeuazuvainisizauiaenadas  1.00  1.00 1.00 1.00 1.00 1.00  AEAARES

fusrAuturaeinEey

10. N135LATLIE L iUNARDAARRITLILTB N 1.00 1.00 1.00 1.00 1.00 1.00 @BAAABS
AanssunaEang
11. NM3dawazlsziiunadannanany 1.00 1.00 1.00 1.00 1.00 1.00 @BAAABS

qnilszasAnisiFeng

A1 10C Winfu 1.00
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F113749 30 ANATHAYINEBAAREY (I0C) HuFaaazaesdenismauiinnAliazunaansmand

¢ ! = ¥ ?1// =
aaulai] (daunsBeufuanduizan)

o

= = PPN ' Ny ol
Zﬁ’amiL‘mqu AN LL@:LLMMM?L?E‘L‘!Q@@HVL@HW

al

y =
WL T AUN

1 2 3 4 5 6
1 89.29  90.71 93.57 95.00 95.00 95.00
2 97.14  98.57 100.00 100.00 98.57 98.57
3 9429 9357 9429 9500 97.14 97.14
4 100.00 100  100.00 100.00 100.00  100.00
5 9714 9571 95.00 95.00 94.63 94.29
%(@?_l@:l,'aalf_l 9683 9595 96.90 97.26 97.02 97.02

dl I o = a a = a a
@mmwamgimmu ANIN ANIN ANIN ANIN ANIN ANIN

AN9LAaN 11 1E
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F113749 31 ANATHAYINADAARDY (I0C) TB4ANDINUAINTITEUFadan s Euui AviAlas

J = % ¢ ] = ¥ %’/ =
memmﬂug@@ui@u (muﬂmﬁ*ﬂugu@ﬂmuwﬂu)

FI1979 34 (N) 4AT 1 : ANNIAT

- a

3 o l#l =l = a o ' =l ¥ Yy
r ATDNHUAIABNTLILUIIANIA LLZQ?JLm@dﬂ’]ﬂﬁ‘ﬂug‘ﬂ@iﬁ@uﬂﬂ

D3 =
HLTEITIEYAUN

1 2 3 4 5 6 7 8 9

1 +1 +1 +1 +1 +1 +1 +1 +1 +1

2 +1 +1 +1 +1 +1 +1 +1 +1 +1

3 +1 +1 +1 +1 +1 +1 +1 +1 +1

4 +1 +1 +1 +1 +1 +1 +1 +1 +1

5 +1 +1 +1 +1 +1 +1 +1 +1 +1

FUATLUL 5 5 5 5 5 5 5 5 5
A 10C 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
wilana Ws s W WS Wl e Wl S

FIN3IN 34 (1) IAT 2 1 WANIU

o

o o o S sea - ] oSy ey o
r AMNTNUNAIABNTLILUIIA ﬂul,m:memﬂ?ﬂugﬂﬂﬂ@wﬂ'ﬂw

¥ o
WL AUN

1 2 3 4 5 6 7 8 9 10 11
1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

2 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

3 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

4 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

5 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
PINAZUUY 5 5 5 5 5 5 5 5 5 5 5
A110C 100 100 100 100 100 100 100 100 100 100  1.00
utlang Wls W Wl Wl W W Wl WY s WY
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F11979 34 (A) 1A% 3 : BRsNafaLT AN

a o a

3 o ﬂl = 2 s ' = ¥ oY
ATDINUAIABNTLILUIIA mumnmmmmﬂug@@ui@u%

'
a
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WLTEITIEYAUN

1 2 3 4 5 6 7 8 9

1 +1 +1 +1 +1 +1 +1 +1 +1 +1

2 +1 +1 +1 +1 +1 +1 +1 +1 +1

3 +1 +1 +1 +1 +1 +1 +1 +1 +1

4 +1 +1 +1 +1 +1 +1 +1 +1 +1

5 +1 +1 +1 bl +1 +1 +1 +1 +1

FINATUUU 5 5 5 5 5 5 5 5 5
A 10C 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
wilana (I (R (T B 1 T S C 1 U 1 S 1 P RG]

[ [

51974 34 () 707 4 : Jadaninasiednsnsnal iseAd

o e =

° o & N sala ' gy o
ANDNHUAIABNITLILUIIANA LL@ZLL‘M@\?ﬂ'\‘il,??;lugﬂﬂuvl@uﬂ‘ﬂ
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a

¥ &
HETEITIEYAUN

1 2 3 4 5 6 7 8 9 10 "
1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
2 +1 +1 +1 +1 et it +1 +1 +1 +1 +1
3 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
4 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1
5 +1 +1 | +1 +1 +1 +1 +1 +1 +1 +1
FINATUUU 5 5 5 5 5 5 5 5 5 5 5
A 10C 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

uiana Wls WlE WS WS W W W W W s R




F11979 34 () 1AW 5 : AT Taand

206

a o

'
a

> =
WLTEITIEYAUN

3 o ﬂl =l 2 s ' = ¥ oy
ATDNNUAIABNTLILUIIN mumnmmmmﬂug@@ui@u%

T
a

1 2 3 4 5 6 7 8 9 10

1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

2 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

3 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

4 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

5 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

TINATUUY 5 5 5 5 5 5 5 5 5 5
A 10C 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
uilana W Wl Wl W Wl W WS Wl S e

A19714 34 () ﬂ;mﬁ 6 : dN9NNIUNTIA
» . AnmavdtaenisFaufiavemiiazunainiefoufeaulmied
Ji@engioyaui

1 2 3 4 5 6 7 8 9 10

1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

2 +1 +1 =] e +1 +1 +1 +1 +1 +1

3 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

4 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

5 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1

FINATUY 5 5 5 5 5 5 5 5 5 5
A 10C 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
uilana Wl W Wl Wl Wl Wl Wl Wl Wl

A1 10C Winfu 1.00
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511974 32 ANAHAYNEBnAARDY (I0C) Tasutdnnisinaueslunisizaud

Y ﬂ:LLuuﬂJmﬁﬁmmm aguna
o muﬁ 1 muﬁ 2 ﬂuﬁ 3 ﬂuﬁ 4 mﬁ; 5 TANALLUU A1 10C LLﬂ@N@
AU 1 NFTAAMTAULEL
1 +1 +1 +1 +1 +1 5 1.00 A0AARAY %
2 +1 +1 +1 +1 0 4 0.80 A0AARAY %
3 +1 +1 +1 +1 +1 5 1.00 A0AARAY %
4 0 +1 +1 +1 0 3 0.60 AanARDY %
5 +1 +1 +1 +1 +1 5 1.00 A0AARAY %
6 +1 +1 +1 +1 +1 5 1.00 40AAREY e
7 +1 +1 +1 +1 +1 5 1.00 ADAAADY e
8 +1 +1 +1 +1 +1 5 1.00 ADAAADY e
9 +1 +1 +1 +1 +1 5 1.00 40AAREY e
10 +1 +1 +1 +1 +1 5 1.00 40AAREY e
MU 2 N1TATIARALAULDY
1 +1 +1 +1 +1 +1 5 1.00 AanAADY 416t
12 +1 +1 +1 +1 +1 5 1.00 AanAADY 416t
13 +1 +1 +1 +1 -1 4 0.80 AanAADY 416t
14 +1 +1 +1 +1 +1 5 1.00 AanAADY 416t
15 +1 +1 +1 +1 +1 5 1.00 AanAADY 416
16 +1 +1 +1 +1 +1 5 1.00 AanAADY 416
17 +1 +1 +1 +1 +1 5 1.00 AanAADY 416
18 +1 +1 +1 +1 +1 5 1.00 AanAADY 416
19 +1 +1 +1 +1 +1 5 1.00 AanAADY 416
20 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
mu 3 nsulasundasnuiag
21 +1 +1 0 +1 0 3 0.60 AanARDY 41e
22 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
23 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
24 +1 +1 0 +1 +1 4 0.80 AanARDY 41e
25 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
26 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
27 +1 +1 +1 +1 +1 5 1.00 AanARDY H1e
28 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
29 +1 +1 +1 +1 +1 5 1.00 AanARDY 41
30 +1 +1 +1 +1 -1 4 0.80 ABAAREY 41

A1 10C Bj7¥1d19 0.60-1.00



208

m1974 33 ArATHAINAaaAAdas (I0C) TequuudninuguAIns 918391 nanAans

NIENIN G“@ﬂ WANIU

o ﬂzLLummqéﬁlmmzy A3na
UARN . - - T T
AUR1 AUA2  AWAR3  AWN4  AWRS  fNATLUN AN 10C uilana
1 +1 +1 +1 +1 +1 5 1.00 danpaas G4
2 +1 +1 +1 +1 +1 5 1.00 danpaas G4
3 -1 +1 +1 +1 +1 5 1.00 danndes  IEld
4 +1 +1 +1 +1 +1 5 1.00 danpaas G4
5 +1 +1 +1 +1 +1 5 1.00 danpdas B4
6 -1 +1 +1 0 +1 4 0.80 ganndes  AEld
7 +1 +1 0 +1 +1 4 0.80 danpdas B4
8 +1 +1 0 +1 +1 4 0.80 danAdes B4
9 +1 +1 +1 +1 +1 5 1.00 denpdas  IElS
10 +1 +1 +1 +1 +1 5 1.00 dammdny  1fl
1 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
12 +1 +1 +1 +1 +1 5 1.00 dammdny  1fl
13 +1 +1 +1 +1 +1 5 1.00 dammdny  1fl
14 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
15 -1 +1 +1 +1 +1 5 1.00 dammdas  1fl
16 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
17 +1 +1 +1 +1 +1 5 1.00 dammdny  1fl
18 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl4
19 +1 +1 +1 +1 +1 5 1.00 dammdas  1fl4
20 +1 +1 +1 +1 +1 5 1.00 dammdas  1fl4
21 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl4
22 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl4
23 +1 +1 +1 +1 +1 5 1.00 damndas  1El4
24 +1 +1 +1 +1 +1 5 1.00 damndas  1El4
25 +1 +1 +1 -1 +1 4 0.80 gamndas  1El4
26 +1 +1 +1 +1 +1 5 1.00 gamndas  1El4
27 +1 +1 +1 +1 +1 5 1.00 donndae  AElH

28 +1 +1 +1 +1 +1 5 1.00 donndae  AElH
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A9 36 (51B)

Y ﬂzLLummqéﬁlmmzy A
AN - - T T T
AUR1 AUR2 AUA3  Au4 AURS  fNAZUEW A1 10C uana

29 +1 +1 +1 +1 +1 5 1.00 dappaas  IEl4
30 +1 +1 +1 +1 +1 5 1.00 danpaas G4
31 +1 +1 +1 +1 +1 5 1.00 danpaas G4
32 +1 +1 +1 +1 +1 5 1.00 danpaas G4
33 +1 +1 +1 +1 +1 5 1.00 danpaas G4
34 +1 +1 +1 +1 +1 5 1.00 danpdas B4
35 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
36 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
37 +1 +1 +1 +1 +1 5 1.00 ganndes  AElH
38 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
39 -1 +1 +1 +1 +1 5 0.83 dammdns  1fl
40 +1 +1 +1 +1 +1 5 1.00 dammdny  1fl

A1 10C 29211414 0.80-1.00
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M19149 34 ﬁ’]ﬁﬁﬁﬂ'}’]ﬂ@ﬂﬂﬂﬁﬂ\? (10C) °1I’rNLL‘U‘]_I'S/ﬁ]ﬂ’]’WN@’]N’]?ﬂluﬂ’]?aﬂ’ﬂﬂ’]\?ﬁ

ARNTULY 0
o mmuumméﬁ'mwy ag1lua
dah : : : : ,
AU T AW 2 AuR3  Aul4  AWRS  fmNAZLUL A1 10C uilawg
AUR 1 N19B19B9
1 +1 +1 +1 +1 +1 5 1.00 dammdns  14l&
2 +1 +1 +1 +1 +1 5 1.00 dammdns  14l&
3 +1 +1 +1 +1 +1 5 1.00 dammdns  14l&
4 +1 +1 +1 +1 +1 5 1.00 demmdes  14lA
5 +1 +1 +1 +1 +1 5 1.00 demmdes  14lA
6 +1 +1 +1 +1 +1 5 1.00 demmdes  14l&
sufi 2 meszydannauiiesdiu
1 +1 +1 +1 +1 +1 5 1.00 denARas b6
2 +1 +1 +1 +1 +1 5 1.00 dammdes  14lA
3 +1 +1 +1 +1 +1 5 1.00 dammdes  14la
4 +1 +1 +1 +1 +1 5 1.00 dammdes  14la
5 +1 +1 +1 +1 +1 5 1.00 dammdes  14la
6 +1 +1 +1 +1 +1 5 1.00 dammdes  I4lA
AUA 3 N9lgUE
1 +1 +1 +1 +1 +1 5 1.00 dammdes  I4l&
2 +1 +1 +1 +1 +1 5 1.00 dammdes  I4l&
3 +1 +1 +1 +1 +1 5 1.00 dammdes  I4l&
4 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&
5 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&
6 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&
st 4 medszifiutasgy
1 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&
2 +1 +1 +1 +1 0 4 0.80 dannaas Il
3 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&
4 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&
5 +1 +1 +1 +1 +1 5 1.00 dammdes  14l&

6 +1 +1 +1 +1 +1 5 1.00 donndes L4




EaNYAGL))

o ﬂmumméﬁ'mwy At
daf : : : : : .
AU 1 AUl 2 AuR3  Auii4  Aul5  Aul6  A110C ulana
Fuft 5 AR
1 +1 +1 +1 +1 +1 5 1.00 danmdny  1fle
2 +1 +1 +1 +1 +1 5 1.00 danmdny  1fl
3 +1 +1 +1 +1 +1 5 1.00 danmdny  1fl
4 +1 +1 +1 +1 +1 5 1.00 danmdny  1fl
5 +1 +1 +1 +1 +1 5 1.00 dammdns  1fle
6 +1 +1 +1 +1 +1 5 1.00 denpdas  \Ele

A1 10C BEj7E1dN9 0.80-1.00
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m13149 35 ANATHAINNEaRAAaY (IOC) mQQLLuuﬁmm@zﬁ“qu%wNma\ﬁ*ﬂuﬁwmmm?’

918497 ANLVANRATNENIN (389 WA

o ﬂzLLummqéﬁlmmzy A3na
ABN . - - T T
AUR1  AUR2  AUN3  AuN4  AURS  TNAZULW A1 10C uilana
1 +1 +1 +1 +1 +1 5 1.00 danpaas G4
2 +1 +1 +1 +1 +1 5 1.00 danpaas G4
3 +1 +1 +1 +1 +1 5 1.00 danpaas G4
4 +1 +1 0 +1 +1 4 0.80 danpaas G4
5 +1 +1 +1 +1 +1 5 1.00 denpdas  IEle
6 +1 +1 0 +1 +1 4 0.80 denpdas  IEle
7 +1 +1 +1 +1 +1 5 1.00 denpdas  IEle
8 +1 +1 +1 +1 +1 5 1.00 denpdas  IEle
9 +1 +1 +1 +1 +1 5 1.00 denAdas  IEle
10 +1 +1 +1 +1 +1 5 1.00 dammdny  1fle
1 +1 +1 +1 +1 +1 5 1.00 dammdny  1fle
12 +1 +1 +1 +1 +1 5 1.00 dammdny  1fle
13 +1 +1 +1 +1 +1 5 1.00 dammdns  1fle
14 +1 +1 +1 +1 +1 5 1.00 dammdns  1fl
15 +1 +1 +1 +1 +1 5 1.00 dammdas  1fl
16 +1 +1 +1 +1 +1 5 1.00 dammdas  1fl
17 +1 +1 +1 +1 +1 5 1.00 dammdas  1fl
18 +1 +1 0 +1 +1 4 0.80 dammdas  1fld
19 +1 +1 +1 +1 +1 5 1.00 dammdas  1fld
20 +1 +1 +1 +1 +1 5 1.00 dammdas  1fld
21 +1 +1 +1 +1 +1 5 1.00 dammdas  1fld
22 +1 +1 +1 +1 +1 5 1.00 dammdas  1fld
23 +1 +1 +1 0 +1 4 0.80 gamndas  1fld
24 +1 +1 +1 +1 +1 5 1.00 gamndas  1fld
25 +1 +1 +1 0 +1 4 0.80 damndas  1fld
26 +1 +1 +1 0 +1 4 0.80 gammdas  1fld
27 +1 +1 +1 +1 +1 5 1.00 donndes  AElE
28 +1 +1 +1 +1 +1 5 1.00 donndae  AElH
29 +1 +1 +1 +1 +1 5 1.00 donndas  AElH

30 +1 +1 +1 +1 +1 5 1.00 donndes  AElH
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A199 38 (51B)

Y ﬂzLLummqéﬁlmmzy A
UARN . - - T T
AUR1  AUR2 AUA3  AuN4  AURS5  TNAZUEW A1 10C ulana
31 +1 +1 +1 +1 +1 5 1.00 danARas  IEl6
32 +1 +1 +1 +1 +1 5 1.00 danARas 1G4
33 +1 +1 +1 +1 +1 5 1.00 danARas 1G4
34 +1 +1 +1 +1 +1 5 1.00 danARas 1G4
35 +1 +1 +1 +1 +1 5 1.00 danARas 1G4
36 +1 +1 +1 +1 +1 5 1.00 demmdes  14l&
37 +1 +1 +1 +1 +1 5 1.00 denARas b6
38 +1 +1 0 +1 +1 4 0.80 demmdes  14la
39 +1 +1 +1 +1 +1 5 1.00 danARas  IEle
40 +1 +1 +1 +1 +1 5 1.00 danARas  IEle
41 +1 +1 +1 +1 +1 5 1.00 dammdes  14la
42 +1 +1 +1 +1 +1 5 1.00 dammdes  14la
43 +1 +1 +1 +1 +1 5 1.00 dammdes  14la
44 0 +1 +1 +1 +1 4 0.80 dammdes  14la
45 +1 +1 +1 +1 0 4 0.80 dammdes  I4l&
46 +1 +1 +1 +1 +1 5 1.00 dammdes  I4l&
47 +1 +1 +1 +1 +1 5 1.00 dammdes  I4l&
48 +1 +1 +1 0 0 3 0.60 dammdes  I4l&
49 +1 +1 +1 +1 +1 5 1.00 dammdes  I4l&
50 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
51 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
52 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
53 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
54 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
55 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
56 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
57 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
58 +1 +1 +1 +1 +1 5 1.00 AanARDY 41e
59 +1 +1 +1 +1 +1 5 1.00 AanARDY 41
60 +1 +1 +1 +1 +1 5 1.00 AanARDY 41

A1 10C Bej7¥1d19 0.60-1.00
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AU 1
1 190 4.762**
2 uan 6.949**
3 19N 4147
4 au 7.064*
© ALl 6.303**
6 ALl 5.645**
Fudi 2
1 190 4.252**
2 19N 4.811**
3 19N 6.504**
4 Al 5.530**
5 [ 6.655**
6 [ 6.496**
Auf 3
1 19N 5.935%*
2 19N 5.866**
3 19N 7.460**
4 Al 4.506**
5 [ 7.849**
6 [ 6.600**
**p< .01

A1 t BEITTUING 4.147 — 7.849

&X=0.783
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M1379 37 ATAINENNETE (p) ANBIUIARTLUN (1) mﬂ\umuﬁmﬁugmmwf@’m‘im

ANLIAIRAFNILNIN (3D WA

a7 P r
1 0.56 0.35
2 0.44 0.42
3 0.44 0.71
4 0.39 0.68
5 0.31 0.36
6 0.41 0.56
7 0.53 0.54
8 0.54 0.31
9 0.50 0.35
10 0.56 0.45
11 0.50 0.58
12 0.40 0.52
13 0.32 0.27
14 0.58 0.20
15 0.32 0.27
16 0.23 0.44
17 0.36 0.33
18 0.23 0.31
19 0.27 0.37
20 0.31 0.31

AN p BET¥1919 0.23-0.58

AN T BETENI9 0.20-0.71

KR-20 = 0.710
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A1379 38 ATAMNNENNNE (p) ANBNLIARTLUA (1) TBILLLAAINNAINTTA NN TARDE N9

ARNTULY 0

g
ADNUNITUN

=>

2 o] r
AU 1
1 1 0.71 0.28
2 0.57 0.31
3 0.62 0.35
4 0.77 0.36
2 1 0.59 0.32
2 0.68 0.30
3 0.70 0.34
4 0.51 0.37
AU 2
3 1 0.80 0.22
2 0.60 0.23
3 0.76 0.22
4 0.59 0.27
4 1 0.61 0.40
2 0.80 0.22
3 0.77 0.27
4 0.76 0.28
AU 3
5 1 0.68 0.24
2 0.68 0.34
3 0.28 0.21
4 0.64 0.23
6 1 0.54 0.22
2 0.77 0.20
3 0.78 0.33
4 0.42 0.42
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A9 41 (FiB)

A0UNTIN ian p r

Auh 4

7 1 0.80 0.24

2 0.20 0.43

3 0.72 0.37

4 0.62 0.41

8 1 0.59 0.40

2 0.51 0.43

3 0.68 0.32

4 0.47 0.50
AU 5

9 1 0.50 0.22

2 0.44 0.23

3 0.50 0.25

4 0.23 0.21

10 1 0.39 0.30

2 0.31 0.25

3 0.32 0.33

4 0.21 0.24

A1 p BYIENING 0.20-0.80
A1 T Ej3T1979 0.20-0.50
KR-20 = 0.793
A1 RAI = 0.96
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ﬂJ'a\iLLum”mmﬁqu%mqmﬂ?‘ﬂu

ANLVAIART 918N INLVANRATNENIN (389 WA

dah P r
1 0.45 0.43
2 0.52 0.34
3 0.44 0.43
4 0.47 0.32
5 0.62 0.32
6 0.43 0.37
7 0.51 0.41
8 0.68 0.52
9 0.31 0.40
10 0.44 0.50
(N 0.48 0.45
12 0.22 0.27
13 0.50 0.32
14 0.35 0.40
15 0.42 0.24
16 0.57 0.38
17 O 0.36
18 0.29 0.22
19 0.38 0.33
20 0.57 0.30




AN9N 42 (FiB)

dah P r
21 0.46 0.28
22 0.28 0.20
23 0.21 0.26
24 0.55 0.32
25 0.42 0.34
26 0.44 0.56
27 0.62 0.23
28 0.32 0.22
29 0.53 0.41
30 0.27 0.38

A1 p BETTUING 0.21-0.68

A1 T 8914919 0.20-0.59

KR-20 = 0.787
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FIN979 40 AZWWUANNULLNAALUAIFEUANNIATENHEN 1 lWun153dtaeengufinasinaaes

19948

AL
L mahaeslunisFauf *ﬁugmmmi ANAINTD IUNTAR mm&’qu%rmamiﬁ'éﬁu
e (108) (20) adnediannunynn (40) (30)
F2AL AZLUL AL ATLUL  newFau  wABEw  reufuu  wAGeu
1 44 91 i 8 17 18 5 7
2 B 72 i 6 7 21 7 21
3 44 93 44 17 20 32 24 25
4 i 66 44 15 19 29 12 22
5 44 93 1 unans 11 18 27 11 21
6 pin 75 4 15 18 30 6 20
7 1unans 88 1unans 13 25 32 11 14
8 ﬁs'l 72 6N 18 19 28 8 21
9 ﬁs'l 54 G‘l;ﬂ 4 12 26 6 7
10 ﬁs'l 68 LN 17 8 26 6 14
11 1unans 84 B 5 18 27 9 10
12 Lﬂé’] 76 Lﬂéﬂ 9 20 24 5 10
13 6N 101 6N 16 23 33 12 24
14 dnunans 87 Lﬂéﬂ 4 14 25 11 18
15 1unang 79 1unang 10 10 24 7 19
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AU
L mahaeslunisFauf *ﬁugmmmi ANAINTD IUNTAR mm&’qu%rmamiﬁ'éﬁu
e (108) (20) adnediannunynn (40) (30)
s AL s ATLUL  neuFuu  wAdBEu  neuldeu  wAeBeu

16 49 93 49 19 22 31 12 27

17 1unang 86 i 7 7 25 9 19
18 49 100 49 15 16 31 9 26

19 thunang 84 49 16 21 32 13 26

20 49 90 1hunang 11 16 26 9 23

21 1unang 82 1unang 12 21 27 6 18
22 1unans 78 1unans 11 20 29 11 19
23 1unans 89 1unans 14 17 33 5 24
24 (N 92 daunang 13 24 34 12 23
25 (N 9N drunans 13 16 28 8 28
26 Lﬂéﬁ 54 Lﬂéﬂ 8 13 21 5 7

27 1unans 81 B 4 19 21 5 8

28 Lﬂéﬁ 67 [FTI’W 3 7 19 5 6

29 Lﬂéﬁ 71 Urunans 12 18 26 8 10
30 6N 101 6N 16 23 36 14 26

31 [ﬁ;ﬁ 7 [i‘l;ﬁ 9 9 25 5 1M
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1. MSATIRABUANNYINAENURINFNUNFAUNNARRILTIATRINAUAZNENNARDS
259

1.1 mg92d48aU Normality

F1979 41 M3vadaL Normality 289nguinsauinaaesldipsasilianungunaaesass

AU N Skewness Kurtosis Sig

TANANANNNA 61 -3.888 -.491 .054

3 . dl a o ¥ o A 1 1
HANIAIIAR9E Kolmogorov-Smirnov tiasainiatusudayaiiuinFaungulvey

N=61) Wi dayanzuuuinuanaanIAetinEunnAaes ATl fUNgNNAAEIAE

—

I A ¥ o

AuLANANAU IR nAad 9 INRTagAtyn19ans nannAe dayanzuuudnnanalsnia

a

paid)}

o a :// 1 = v a o v a
?J'NuﬂL?EHWQ@@QﬂQNNﬂW?LL@ﬂLL@ﬂﬂ@LﬂﬂxﬂﬂUImﬂﬂ[ﬂ
1.2 ng99dauU Homogeneity

;N33 42 MFIAA8L Homogeneity 1898 EEUINAADY LHLATRINARA NN AABIAZ

Levene Statistic df1 dfz Sig

.353 1 60 .554

HANN9FIIAADUARE Levene Statistic LNAAIIAABLAMNIINTENTBINGNINFEUN

]
o A =

NAaes HATEINaNLNANNAABIATY WLFT TayanzuuNiANANaANNIATasNETEUNN AR

o [ ¥

Iprasianiungunaaasasalaonuuanaaiuat 9 liidad1Ayn1eaia nanoka deya
AZUBUIANANAINNIATDILIN FEURIA0INgN HANIINNaNiYE A9 w0 19in Foudu
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2. iﬂgaﬁugwmnm'ﬁﬁ'ﬂmﬂamu
Tneninauadayaaaniily 3 szifiu Aall
2.1 mmmmmlumiﬁmmmﬁ%q@mfyqmLme@ﬁuqm%mqm@ﬁﬂumm
o a a = yd‘ 1 o o Yo o a v v =
UNGFUURINNGANTINNTFEUIN wANENAUNAIRINNNTlATINIIA AN s TIBFLLU TR aIT Y
NAUANL AIANTN 43
2.2 mmmmmlumiﬁmmmﬁ%q@mfyqmLme@ﬁuqm%mqm@ﬁﬂumm
o a al v o :I/ dl =l v 1 = v '
TN ANTINNITFEuIRINAMINATIN1sgAen1s T uiuazuaINsFeuieeulay]
(Aaun19iTaudN1EUBNTRIIT) AIRI9NY 44
2.3 AYINANNT0 LUNNTARDENINTANTUTY I LAT ARG NEN 19N 191TEUTDY
UNFEUAINNGANIINNTFLUTAINATUIUATIN1TRIAINRLAININUAINTFEUSAY BRBNS
Gaugnmrirdlazunainsizauiaeulad (daunisBauiniauanieaou) Aamnse 45
TayaNUFIUINNTIRENMARUIN
2.1 AYINANNT0 lUNN9AABENINTANTUTY T LA NAR NG NEN 19N 191TEUTDY

o = %

UNEFEUAINNGANITNNIIFEUNUANA WNAUNAIAINNTIATLN 199N sEEuiL LR alTe Y

3
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NAUAUW AR89 43 TaiRingAnssunisiFeuiisasnqueasd Aall

|
A = ¥

ngudan A lungungdanisFauiuazunainisBauiaanlal (VDO) uas

u

|
) a wal

A9AABUAIDINUAINNTFEUTANEABN 19 UTIAT AT LAz U A NITFauFaau Al
(Question) ATU
oo oo A oSy ! oy -
naueies B lunguigdenisBouiuazunasnisizauiaaula (VDO) sy
Ly o ° o a ve A = sla o o 3 = o -
wideATmaUAININUAINIEEuIAedants FauiiaATuazuaIn1siTauiaaulay
(Question) lalmsi
o oA A oy . oy -
naxeias C iunguilgaenisizauiuazunainiszauieaulal (VDO) uay
, o ° o a vo a yla o o . a o -
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AN 43 AIINAINITD IUN1TAABE WHIANTUEY T UUATNARN O NEN 1N 9T uYetin (Few

a = Sjtﬂl ] [ o Yar o = ¥ ¥ = o v
ATNNOANTTNNTLTEIUIN Lermmuummnmﬂmnm%mmmﬂugwuumL‘mumumu

. ANAINNTD LU NAFNEVIEN N9 e
719U - .
o Lo NMTAABELINNNIANTUTUD (AZLUULAN 30 AZLLILL)
naNeagl UNLTEY .
(AZLUULAN 40 ATLLL)
(A1)

X S.D. X S.D.

A 14 29.14 4.09 20.86 5.71

B 11 26.55 3.93 16.18 7.00

C 6 24.33 5.16 14.00 7.92

AINA9N 43 Wudn nEEUNANg AnsTNNNTFRUinqueien A NgAenisiFauiuay

q

'
A = a o o !

wnadnsEauiaaulalilasdsAma LA INMAINTFHUERR AN BT AT ATLAZ UVA
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o = a a oy ° | = Sy ' oy -
UnFeunMNgANITNNeFEUIIINALINATINITg AeN T FETuAzuaINII G uieaula]
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a— . Lo NMIAABELINNNIANTUTUTU (AZULLLLEIN 30 AZLLUU)
N17AIANAL UNLTEIU i

(AZULLLLEIN 40 AZLLUU)

(A1)
% S.D. % S.D.
ATL 25 28.00 4.15 18.80 6.61
TiAsy 6 24.33 5.16 14.00 7.92
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