reliability

1
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Reproducibility Repeatability — s
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[ Fam,
Interobserver (AR REE SRR A
i "_Hﬁ\'. { P i W
Intraobserver [\ Ci ) ) t (a3 \I
MoT o Tl
\ " &

—— e

T - BT METIE - AT

validity

internal
validity —
external vaidity —

Cronbach’ s &

Kappa

ICCR

SAS
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Cronbach’ s&

Kappa

ICCR

Cronbach’ s&a

Cronbach’ s &

Kuder-Richardson

1
1
k & 4 pgd
KR20=—Ci- +
k- 1§ sb? 5
k
SDZ
p
q
a nq

1951
8 (Di)? a nq

2 KR20 Cronbach’ sa

& (i)} A pq
Cronbach’ sa

a (sDi)’u

- 1]

sD? §

_ k
k-1

m»@\m

(SDi)*

SAS SPSS

Cronbach’ s &

Ql-&d 1
19
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001
002
003
004
005
006

(1)

Variable

Q1

Q
@
Q4
Qs

(2) Cronbach’ sa

©)

gl

N)Y

€

N

19

19
19
19
19

2 g

A W W A~ N W
W N W A~ b

Mean

278947

289474
278947
242105
321053

PROC CORR ALPHA;
VAR Q1-Q5;
5
* q RUN;
2 3
3 3
2 2 )
1 4 Cronbach'sa 3
5 3 Cronbach’s a 4
3 5 Pearson
Simple Statistics
Std Dev Sum Minimum Maximum
1.18223 53,00000 1.00000 5,00000
1.10024 5500000 1.00000 5,00000
1.22832 53,00000 1.00000 5,00000
1.12130 4600000 1.00000 5,00000
1.03166 61.00000 2.00000 5,00000

1.8AS

Cronbach Coefficient Alpha

Variables

Alpha

Raw

Cronbach’ sa

0.416414

Cronbach Coefficient Alpha with Deleted Variable

Raw Variables Standardized Variables
Deleted Qorrelation Correlation
Variable with Total Alpha with Total Alpha
Q1 0411550 0.193122 0421926 0.193376
Q2 0.278383 0.314530 0.283754 0.309385
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0% 0004178 0523535 -005105 0516574
0%/ 0387659 0.224100 0379462 0.230268
03 0045195 0472242 0048854 0481272
2.5PSS
RELIABILITY

NNARIABLES=q1 g2 g3 ¢4 5
IFORMAT=NOLABELS
ISCALE(ALPHA)=ALL/MODEL=ALPHA

/SUMMARY=TOTAL MEANS VARIANCE COV CORR .
3.SPSS

Andyze Scde Reliability analysis

3
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(2 Cronbach’ sa (3)Cronbach s&
SAS

49



1)

RELIABILITY ANALYSIS- SCALE (ALPHA)

Item Means Mean Minimum  Maximum Range Max/Min Variance
28211 24211 32105 .7895 13261 0798

Item Variances Mean Minimum  Maximum Range Max/Min Variance
12877  1.0643 15088 4444 14176 0204

Inter-item

Covariances Mean  Minimum  Maximum Range Max/Min Variance
.1608 -.2865 . 4912 7778 -1.7143 .0568

Inter-item

Correlations Mean Minimum Maximum Range Max/Min Variance
1252 -.2261 .3982 6243 -1.7609 .0355

2 Cronbach’ sa

Item-total Statistics

Scale Scale Corrected
Mean Variance Item- Squared Alpha
if Item if ltem Tota Multiple if Item
Deleted Deleted Correlation Correlation Deleted
Q1 11.3158 5.8947 4115 .2080 1931
Q2 11.2105 6.8421 2784 1957 3145
Q3 11.3158 81170 .0042 1162 5235
Q4 11.6842 6.2281 3877 .2385 2241
Q5 10.8947 8.3216 0452 1679 A722

(3)Cronbach’ sa

Reliahility Coefficients 5 items

Alpha = .4164 Standardized item alpha = .4171
Cronbach’ sa Merchant(1985)
0.5-0.6
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Kappa

Kappa
Cronbach’ s & Kappa
Kappa
ok
Pa= @a Nij/N
i=j=k
&
Po= & Ni.N.j/N? 3-2
i=j=k
K = (PA- Po) 3-3
@- pPo)
+
10
A
B + -
+ 10 30 40
- 10 50 60
20 80 100
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Kappa
3-1 33 PA "
percent mrmmt
2(J)
1 2 k
1 [Ngi [Ng Ny
2 [Ny [Ny Nax
1(1)
K |Ni1 [Ni2 Nk
N, N Nk
50 A
10 A
30
0.091
pa=10+50_4 ¢
100
Po = 40" 20+60" 80 ~ 056
100
_0.6-056 _ o
1- 0.56

\"g
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10 9 1
Kappa
A 0.33
A
_5+8+6+...... +7+4 _
9 10 11 12 13 14 15 Pa= 125 =044
9 512 7
10)/1/8]3]4 16 PO:7’8+16'12+ ..... +13'7:016
11 116|153 25 1257 '
12 1212|155 25
13 9110| 4 23 - -
K:(PA Po) _ 044 0.16 _ 3o
14 4217|316 (1-Po)  1-016
15 184 |13
8 12 11 47 21 19 7 125
Kappa SAS 1.SPSS
obsl
0 1
obs2 A B
0 1
SPSS
Anayze
SPSS  SAS o o
Descriptive Statistics
Crosstabs Crosstab
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Statistics.. Kappa McNemar

McNemar Test Kappa

OBS2 * OBS1 Crosst bulation

Count
OBS1
0 1 Tot 3
OBS2® 50 10 6 (
1 30 10 4
Tot al 8 0 2 0 10
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Chi - Square

Tests

Exact | 5ig.

Asymp. Exact
Val ugdg d f (2-5si (2-5si (1l-si ed)
Pearson Chi-Squari. 0 1 . 30
Continuit$g Cofrectbgn 1 .44
Likelihood Rafio 1.0 1 .31
Fisher's Exact] Test . 32 .2
Linear-by-Lingar 1As®(oci atipn .31
Mc Nemar Test . 09
N of Valid Cades 10
aComputed only for a 2x2 table
bo cells (.0%) have expected count |l ess than [
cBinomial di stribution used.
Symmetric Measures
Asymp
Val ud Std.?| Appr8) Approx
I'nterval byPeatebomas R .1 .1 1.0 . 3]
Ordinal by Opeéiamnalan Chrreladion. 1 1.0 . 39
Measure of Kgpeament . 09 .09 1.0 . 3
N of Valid Cases 10

aNot assuming the null
bUsing the asymptotic

2.SPSS

CROSSTABS
ITABLES=0bs2 BY obsl
/FORMAT= AVALUE TABLES

ISTATISTIC=CHISQ CORR KAPPA
MCNEMAR
/CELLS= COUNT .

3.5AS

DATA A;
INFILE 'D\KAPPA.TXT";
INPUT OBS1 OBS2;

PROC FREQ;
TABLE OBS2* OBSI/AGREE;
RUN;

SPSS
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hypothesi s.
standard error assuming
cBased on nor mal approxi mati on.

The FREQ Procedure

Table of OBS2 by OBS1

OBS2 OBS1
Frequency

0 1 Total

0 50 10 60

1 30 10 40

Tota 80 20 100

Statisticsfor Tableof OBS2 by OBS1

McNemar's Test

Satistic (S)
DF
Pr>s

10.0000

0.0016

The
Sig.
he null

mi ni mum

hypof



Simple Kappa Coefficient hypothesis

Kappa 0.0909
ASE 0.0911 p 0.05
95% Lower Conf Limit -0.0876
95% Upper Conf Limit 0.2695
. Kappa
Sample Size = 100
Kappa 1
K>0.80 K<04
4. McNemar’ stest Ho:
HA:
McNemar A
Kappa B + -
McNemar + 10 | 30 | 40
- 10 50 60
20 80 100
4
30- 10
c =—F————=23.162
M = J30+10 p=0.002
Observer2
|ICCR-- test-retest
+ -
. reliability
T +| W | X |W+X
E - Y Z Y+Z
(@)
W+Y X+Z N
CZMCN = GX - Yl)z or CZMCN = (IX _ Yl- 1)2
X +Y X +Y
o 2 X Y)
e JX +Y 1 2
4
Kappa
Kappa
McNemar Null
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Kappa

ICCR Intraclass  Correlation

Coefficient Reliability 04

0.8
One-way Random Effects Model 0.4 0.8

ICCR

2 MSB- MSW
rl:s%z ~2 |\~
(§2+$%) " MSB +(no- IMSW

5

MSB mean of between sum of sgquare

MSW mean of within sum of square

n=2
SAS SPSS
ICCR ANOVA
5 MSB  MSW
ICCR ICCR

<0.40 04-0.75 89
>0.75 SPSS
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