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& N Excellent | Geod | Mecicors | Peor %Z?ﬂggﬂé
1 3(20) 213 XA27) 6{<0)
2 213) 7(47) 5(33) 1)
3 1) 2013 4Z7) 8539
w14 @) 209 | 823 7(47)
' 5 L4 2(13) 2013 oBn 2013
6 | el Ha 1(7) 2(13) 5@ 7(47)
7 | B0ich 4t ZelUERE) 17 14(83)
8 | =29 Mol iz 44X 4(27) 320) 853
1 5(23) 1C{37)
2 1(7) 2{13) 12(20)
AilgE | 3 1(7) 427) 10(E7)
4 17 1483
5 1(7) 2(13) 253 427
] 2{13) 13E7)
2 427) 7i47) L27)
3 17 &40) 83
4 1(7) 8(E3) 8l4Q)
AE | 5 17) cB1 533
8 1(7) 2(13) 11{73) 17
7 2013 747 540)
8 17 a6 523
9 i(7) (&3 3(53) 17)
1 20 3(20) Ics)
v L2 i 538 | 568 [ 4w
R 5(33) 7(47) 320
4 | fAT+Emlel Chsh 2ok 1(7) i 10(87) 3(=8)
100N IvEll efBt 2ok 3(20) 457) 853)
Hya 2 | eizeael HaH 20| 320 427 ke
T4 3| "ok AME 2(13) £{27) 9(80)
4| =22 sEAM 2 o T ok 2(18) 3(20) 1067

: 1saac - Michael, 1981, pp. 238, Ext AFA4E

3) Webster's Seventh New Collegiate Dictionarv(1871)el 21814, ‘excellent’ =
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1997). d2 9, o9 (ENF 2o
EHE— HTEE— 7 HE—
Les AngelesAlsE 20004 7ER | LAMSD T i EoA 7HE 2=
w7 AHSES Soixl A | 2 a0l Al (1) Alel sz BT gmw
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MNZEH2): el FehH(Kinds of Research)

B FEAEe] R AFAA 29 FF i €79
A HBES, 1997), <lHT Bole =& AR /‘éfé/‘e}oﬂﬂ%
sz Aol Erissin, Bl Arie] wE Ao EEAA €72

i T R— e
gz, = sHag Agsted 23 T 7t et A 2 2
g PAEE ABo HAS oF R AFPESIN Hemd X Pl
7 RBBA FF(relationship study)Si7h oRE ®HF Aold Aolg Ze AcF
(differences) <l %L %?"0371 ‘ch'? VA AR 2AE Aerw dELAskA 9
_O,%l zil _1_,]; E:H]—]I 'l:}ﬂq
dF E9 LA L,:“, Aal AE ] =

o A olo] =L
:T"".‘""] RVO

2 2
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6

7

“ . DF (Degree of Freedom=N-1

) (2D * v = T - o
Z D N
MN-1)

= Difference between ore—test and post-test.

Related == Dependent i= J

) ANOVA(Analysis of Variance)d ASdE dfl =K(number of groups)-1, df2=N-K7} &9, 4%
iy
Sum of squares ar %2 7
Among group 64.62 2 41.1 1.69
Within group 721.40 27 53.4
Total 786.02 29
N=30%] 74, CV(Critical Value)=3. 357} o] BEZ=1.69(vbserved value) Bt Z=2=2 5 T
EAlold= sk Rolrt ¢S Ei=m dv-(Harvey, 1991).
2 <
) Chi-square®] H2EQ] A9l A’=( E%EL) E=%§§E o FAL Agamd
h g7l 0= Observed value®li E= Expected value® @s, df= (Column-1)X
(Row-1)°loH(Harvey, 1991).
BTEAY ZAAH T A 27
agr A | 15(0B) |[11.6EV) | 7 | 771 7 |89 29(Observed Value)
of akglE A9 9 12.4 9 83| 13 |10.3 31{Observed Value)
=7 24 18 20 B80{Ohserved Value)
g9 dela X290 g FIHEH, X2= 3.510

o} 39 CV=5.997F Hej
s

FE, TA, mYRE AleldE
Al ols) e ghelw, diE

o=

4

Hm, 3.
28 Hojzg iz A E e\:p\.ctcd valuez
Zy xax9Ee AdE 11.6=24%29+60 2lg] Ko7 gk,

8) Wilcoxon matched pairs signed ranks tests®l A4kseAdE 953 2o (Harvey., 1991). 1) For

9

1

each matched pair. determine the signed difference(d;) between the two pairs, (2) Rank
these d without respect to sign. With tied & assign the average of the tied ranks, (3
Affix to each rank the sign (+ or -) of the d which it represents, (£) Determine T. the
smzller of the sums of the like signed ranks, (5) By couniing, determine N, the tota.
number of & having a sign, (8) Determine the significance of T by either: a) If N <25
Wicoxon table will show critical value of T. If observed T is < critical value of T for
appropriate N and significance level, Ho may be rejected st that level of significance, o

_ M N+ 1)
b) If N = 25, compute Z with: Z \/ N(Z\/—r 1)(2]\}._‘_ 5

—

Mann Whitney U2l A4r&AE o83 ZtH(Harvey, 1961). 1) List data 2) Find composiie
rank 3) Sum ranks 4) Find smallest U with:

2Ny Ny+NX%+ Ny— 2 Ranks(X)or
Ux= 5

9Ny Ny+NY?+ Ny— 2 Ranks(Y)or
2
5) If N £ 20, compare smaller U to critical value in table: if observed U £ table U
the difference is significant at the designated level. 8) If N ) 20, compute Z, with
20— Nx Ny
Ny ®Ny+ Ny Ny *+ Ny Ny

Uyz Uy= Nl .Z\’rg"‘" Ux

. then

]

3
10) Kruskal-Wallise] A4k 2 (Harvey, 1991), 1) Form a composite ranking of al: sets cf



Isaact Micheel®| i@l 2ol ZiESH Holege 2XIgR FviplE 27

=74 — = == (== =
=2 mElaiely 27 2|miEs = B
B (paramatric statistics) (non—oaramaric sialistics)
EIHE -Binomial Test
i7ie B2 ] -Chi-Seuere
MEET
-Kolmegeorov—-Smimoy
Eleais -McNemzar Tes:
27le =22 = ) —Wicoxon Maiched Pairs Sign Rank Test
AT -
{relzted/dspendary) -Sign Test
JEUE . ot ? .
{ } t-Test for Related/ ' S
SUEE ] ) -Wilcoxon Maicred Peirs Sign Rank Test
dependeni Samples
-Chi-Sguar
mEHC Chi-Square |
—Fisher =xect =rco / Test
g7igl B0 =g
i e S -Kalmogorov-8irimcy
independsnt = o MEHZ M Whirey U st
o o Mann—yvnilbey o 38t
AATT
. —Tesi for . e
SEE | ) -Mann-Whitney © Tast
mdependsrd Samples
=R —Cochran O Tes:
27h EE = [/\LQJ 93—&—._-_- LoCiran . 185
EEC) 2W(elaied | MEEZ —Friedrman ANCVA
It e e N :
M= BT ANCVA —Friedman ANCVA
BSHE ~Chi-Sguere
g/g LE= — C[AI—Q_’ T -
I MoEz —Krugkal-Wealis
=20 SEH
SR ANCVA —Kruskal-\Wells

pmt

bl

~

acores: rank all scores from jowest to highest 2) Compuic sum ol ranks for each sst of

12|
II+1) |

sccres 3) Caiculate Kruskal-Wallis H, with H=

N= sum of sample sizes, N;= each sampie size, Ri= sum of -anks ‘n each sample £) 7

ail s { 5, use Kruskal-Wallis Table...or If any m » 5, F is o be consicered a X valu

with dif=K-1.

B

Koimegrov-Smirnov Two-Sample®] Al4bda-2(Harvey, 19%1), 1) Arrange each of itw
imrerval 3) Determine D, largest difference 4) When N < £0 and n1 = n2, use Table
), an

. . R N R X . 1.38 o R

in Siegel: otherwise, at .05 level use " T w.
1 2y

critical value to reject Ho.

2) McNemar® Al4HEal2(Harvey, 1991),

EZJ_.%)D__ d{—l,COTZdifZ.OW%xSO]ﬁ i719l4 AE absolut ue®lZ T

rence® 9mjdiT)

1~
o
groups in cumulative frequency 2) Determine difference belwsen two groups ab each
L

5) Chserved value must excsec



Q9 2xE 110, 115 142 13 3 a9,

237} 113, 129, 132, 127, 145, “14, 151, 116,

ol Bod X=(119.7/124.9), N=(9/11), 2.

174068), SD(ZEE3a}) =(17.45/15.63)]t}. meElA,
1:3

_ X\—X?_,
&= ]
ZX? 2__‘(2\’_)____‘_2*, o (Bxy) ¢
i “—""wl s Py T 1 | 1 ]
) T . (X )= =T
i Ny NoT M3 L % T2 )

te) gk 710 Atk olWl CV(Critical Value)=2.10012 =189 2% A ¢
siel 29 gAsh 3R IQele ARTAS 98¢ Eafn itk s, 127
CV(2.10) B} B7] o Folth 18)

13) HErE" B vaedEldE 03'
g AMedE SA7E w9 ‘.—E
(Harvey, 1991: 232, 244, »

Procedure Direction Lol HE
Independent t-Test Pole Vault
Related t-Test Pole Vault
is of Varia Dela Vault
Analysis of Variance Pole Veult Sele Veultd] BE Axizk
Analysis of Covariance Pole Vauli {Actual value)e] Critical
- - . Valce(ZV)ETE Hod Aol
Chi-Square (both kinds) Pole Vault inn o L
(Ciference)?F o0, Limb
Fisher Exact probability Limbo 2] 7Aoo= g wifelTh,
Wilcoxon T Limbo
Mann-Whitney U Limbo
Kruskal-Wallis H Pole Vault
Kolmogorov-Smirnov (both) Pole Vault

McNemar Poie Vault
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Frocuc-meman Coriinuous/ o
_ ¥ T i Bio) Al
corrsalcs interve
, Rarks/
p/ls s L
ordinel
_ Parks/ .
el T . casesk (0CISt
ordizrnl
Adificial dichoformy & & # R |
e . Cordinaous/
Yo | —BIAFXE EE A ,
= inkersal
ot 2a-&
Widespread art Centiruous/
Tusis | .
cichotomy intere
e True dichotormy & Cantnuovs/ _ -
Foin-Rissrel corglaton | ovpes | o T ) =B w2
ZUNEIESR 5 interval
JIpmar-
- o Aridficiel
cerrelation 7t Artificial dichcic .
dichotomy
4 True dichotomdSl. vas—02t | True
A < H o —- —
A cichoiomy B8 A=
PR . 2 or more ceisgorss 2 or more | Shi-ecusre EA4T YT
Joringenoy coeliciers 1 C |
| caisgories
- Michael, Fandbook in rosearch andé Svajluation, 1889, -.174

14) Feevgen Preduct Moment Correlziion Coefficients Alakalale. vle

”/ p —;_/'_0/\/"/_'Twﬂ
PR L 45 £ % S

Y T '/2___(2_l

S—
— {2 !

T Q)
n »svchoiogy

directional

ngthe-

eiing correlation coef
and

L3 €
""'JO”S"”_“/ EA,

_Ng



(E12) Spearman Rho rank order correlaiion coefficient2i Gl

X Y Rank X Rank VY dldifierence) ¢

31 7 7 ¢ 0
i2 17 2 4 2 4
17 19 5 5 3 G
14 i3 3 1 2 4
19 23 5 5 0 0
a1 51 g | e g 0
R 42 8 8 0 0
16 15 4 2 2 4
9 18 1 3 2 4

e
I

£5: Harvey, 1991.

{F13) C=(prediction)s] EX =

SRlEe HE EACIEEFEY)
One Linear SUET Sirmle Unear Pegression Analysis
Two or more Linear 52t Mg £ HEEHE Multinie Uinear Regression Analysis
One non-Linear ST Muiiinear Fegression Analysis
Two or mere non-inear E78 MY 2= HEXHT Miliple, Multlinear Pegression Analysis

] = .
B4 3 % 29e A Suss 34Ut 44 sl 398 ¥ H9E JRs

] &
XNzo| BAZE ZMEFE HL FLFHAEA (simple regression analysis)©li, HFES

A 1T B4 (rpultiple regressicn

residual plots), <l&Xg BTGERs EEASL Folad B=m, IESE A=

1
[ = = , oL =l
o A S (scatterpiots), BTHEREE 59 oF ¥ FHie] FERE T 5 N

273 oPIAEE Aohiy] BN BAEAE T § 919

TES 223=ds FA FETEEZ(probability sampling = random sempling)¥
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B|&E T E&Z(non-probability sampling) =
D5 & (simple random sampling),

=3 FZE(stratified sampuL 4) Ak
(multi-stage sampling) = Gié—i

Zd= 1) ¥F3ZE(quota sampiing). A)

T =0l
P AN AT |
= A=
N - e T
2 gt
=z =/
=ota. =
o =< =
me Shing

again, wou.d . find the same results?, He-v
D=, T @723 Bl e ZE-
HESE AREEE 95%9 AE=(£0.05)F
FEEd =77 =ZgojR ok &th 17)
(E14) ZEER] 00 2 Z=e) =7
N S N s | w B N S NS N S
0 0 85 70 | 20 | 40 | 40 | ozZis | 1200 oz | L | 3t
5 4 90 73 | 2% | a4 | 480 | zio | 1300 | z7 | 400 | o
23 9 9% 75 | 240 | 148 | 480 | 214 | 14X | Z2 | S0 | &
25 | 2 10 | & | 258 | 1az | 30 | 217 | 183 | &5 | s | as
X | 2z 10 | & | 280 | 155 | 550 | 228 | e | & 700 | g3
3 2 120 | 92 | 27 | & | 600 | 2% | 77X | 23 | 8X0 | &7
5 3 130 | 97 | 280 | & | &% | 22 | 10 | 37 | 900 | 2%
s 40 40 | /02 200 | & | 700 | 248 | s | &0 | o | 3w
55 24 150 | 108 | 800 | & | 7% | o | 20 | oze | s | a7
g5 48 180 | iz | %6 | i | 80 | 2 | oz | & | sxm | am
£0 5 70 | 18 | 30 | 78 | 80 | 285 | 2400 | & | x| g
18 | 23 | 30 | 5 | 900 | 289 | 200 | g% | 400 | =
10 | 27 | /0 | 197 | 950 | zm | 2300 | 228 | X0 | 2%
20 1 22 | 400 | 1% | 1000 | 278 | S0 | & | 7o | o=
210 | 135 | 420 | o | 1100 | 285 | /O | 45 | 100000 | 2o

=]

Viorgan, Determining sample size for reserch activitizs, 187¢, 2. 30, 607-81C.
N ZEE)

- Michael® th&¢ %Q(SZELEQJ 5’7
.05/0.01, X2=Chi-Squarcs )<

X? NP(1 - P)‘
d*(N—-1-+ X’P(1—P)
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E§ AT 05%5 99%S] A XS FEE o= FECIA FIETAN ZES I7E
gore AL SAEAE 4 AAE AS ©TEE
W g 2 27 ool Zolq wEc] 05%8 ATl 2ATY 7 10000038 7
o 4g4vie] BES % 2 gElAE
95%<] AE|=(CXF 5%

(#15) eRHRIE=Ee 27
HdEE
2 &
95% 29%

+19% 9,604 18,857
+2% 2,401 4,147

3% 1,067 1,843

+ 4% 500 1,037

+5% 584 863

tE6% 267 481

Fx: 4%5, dAA, p. 382,

HMINEHO): oI FZTo st o

AMPIAE 1, TR0 U 2oke Agos /Me 2337 98 sdledss 99
4= EAge AVle BE Ase Aold WA AV I8 AT FYEST T3

£ Folm 970 BAT & 9k FAAET LR E4 52 Ap] d8sS A
zAle) HEe ANSEE, REAS] wiel BE SAVNE DA AFuEes, 05%e 4
2% QoA e ZTE QDB sl TeFed Py 2 22e W= BHERD

EAA7] 2 2ol WE AR T JPERS] giE B : wEhA EF7TEE
AAYoA W R(ATR), oleld AFd 7iQlsle 2 E TREY ST AU =
Fola] 11po] FEE sFEA ATl ¥EH AFINAR G FE & A &7
g 225 FEg oA, gEEe oAl S =t
Zaidzo] el Am JujEAle] et AlE &R 2 £
A= we pFEde] R Av|E EFJW Fj] o 2
oA LuiEAZ £ Je ZELS £E A IHAIE)

& SamACA EE, LAY 2H712FSe] EAE
7] 95le] REMA EFHC] UX FUE TEB ZHEL ]

Balel QLolla] TE 47k wieel EHAEE st AR (relationshipg) & BV #9181



Ny

/

O 7 9bis/ &

7

e
[~ RV

Sk
o
“

!

coIre
ol == 7]

o
e
™~

AN

o 18

31857

0

138685

0
U

016371

A

has/2
! o~ \
LY pbis

fic

\
]

’

i

g

NG ecic

leascX
relation

arial cor
Lol

bis
H{Determini

)

T
[=]

=il
RO

f

il

o
0

!

ur
4

HOIFAL S

e
IR

Bs1¢

o
e

ohERA

|

B

21 2]



220 TXEEIRoR, 22T

Fo] sl PAE $Ysol Tk G NS BE L 9 Zo] SMEESE F3

Q==

A AR (regression analysis) S Ar2@ 0 HEe) d&T 7iEsich

FIVEHL): A7 ol thet 2

U

AV A 7H S ZE87] Aty $5p2Ql FER T dof ASZEsA o
7)1X](SPSS*, Statistical Package for Social Sciences)E 7R3 €& ZAZ /M7=
< Al=5HsT).

HVE): L 0, W, IVE CHE 2ok
A Gl Qe es AR e AN B4 AY] R MER S 2
E 3 47 =

{

correlation{ ¥ pus) & Multivle regression analysis®! 2Z A :
2&o9 B2 E, FAGH, A0S F3, doFn FE &5 ool wEhA

= T T ~7 11' A0
ulgbmelol e 2E7 AAEE FHE e o dol s U HSE nEdiis Al
ol AAL B} gHHoE AJFgE £ UF Aot}
MVEHZ): & obM
TEAZE 7122 g ARl B 713 52 e R sk Aeks
(recommendations) & A&Edtn = Zio &EA NAY wtly 2v, €& 29 AW
gQlel AHVFAE Y] LA A7 FIEoZ =02 FTrael I, uF
(block leaders)& ©] &3 AlFl9] B¥EZ =2 F Ue 4450 ALE Z=8 Lot
Qo ALEAR] d=molE & = glE Alge] glojok gkl
HMVE4): =22 stAM, dALMer J2j0 7ol
1. =29 sHIA
A gElZol EEo] FAGE Ha e AXNE TR =X 9 FojdARs 7l
FAAA] Aol EASHA Bt oS FES A dn TL dFAE Jal £2dA
ek the AL o BEe] mlFlel d3a & 9l JiSE AT Fest goin Bk
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9) olglel= BRE FuPel YANE STBA I
g 292 o189, 2P BHEE, AR ST
of oie}, BeleRel Be 1004 BEES /1F0E Fo
& - A } olok Sz, 28 $eAE oiE J1E
o XA B9=Re] BEYIAE &
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