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Cov(X, X’') = Var(t).
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Cov(X, t) = Cov(t+e, t) = Var(t)

Corri(X, t) = Covi(X, t)/{Var(X) - Var(t)} = Vat(t)/Var(X) = p

s s7] ol ch
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gl c}(Carmines and Zeller, 1979).
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AMEB|E (reliabilty coefficent)

T ARAT o

T8+ N 0.0 0.2 0.4 0.6 0.8 1.0
2 0.0 0.33 0.57 0.75 0.89 1.0

4 0.0 0.50 0.73 0.86 0.94 1.0

6 0.0 0.60 0.80 0.90 0.96 1.0

8 0.0 0.67 0.84 0.92 0.97 1.0

10 0.0 0.71 0.87 0.94 0.98 1.0
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SPSS =23

reliability /variables = bl to bl7
/statistics descriptives correlations scale
/summary = means variances correlations total
/scale(job) = bl to b3
/scale(child) = b4 to b7
/scale(sexrole) = b8 to bl7
/model alpha.

SPSS &I (FE)
7D #Hdel HE ==

RELIABILITY ANALYSIS - SCALE (JOB)

MEAN STD DEV CASES
1. Bl 4.1204 8171 108.0
. B2 4.1389 .7164 108.0
3. B3 4.1111 .7893 108.0

CORRELATION MATRIX

B1 B2 B3
B1 1.0000 V
B2 .6577 1.0000
B3 2979 .3360 1.0000
# OF CASES = 108.0

ITEM-TOTAL STATISTICS

SCALE SCALE CORRECTED X .

MEAN VARIANCE ITEM- SQUARED ALPHA

IF ITEM IF ITEM TOTAL MULTIPLE IF ITEM

DELETED DELETED CORRELATION CORRELATION DELETED
Bl 8.2500 1.5164 .5736 4392 .5013
B2 8.2315 1.6749 .6202 . 4541 .4588

B3 8.2593 1.9508 .3466 1233 7894
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RELIABILITY COEFFICIENTS 3 ITEMS
ALPHA = .6894 STANDARDIZED ITEM ALPHA = .6940

W) Aiste] A&7

RELIABILITY ANALYSIS - SCALE (CHILD)

MEAN STD DEV CASES
1. B4 3.4167 1.2390 108.0
2. B5 2.8519 1.3100 108.0
3. B6 3.7963 1.2953 108.0
4. B7 2.2500 .9484 108.0

CORRELALTION MATRIX
B4 B5 Bé B7
B4 1.0000
B5 .6603 1.0000
B6 .5309 .6650 1.0000
B7 2128 .1580 0723 1.0000
# OF CASES = 108.0

ITEM-TOTAL STATISTICS

SCALE SCALE CORRECTED

MEAN VARIANCE ITEM- SQUARED ALPHA

IF ITEM IF ITEM TOTAL MULTIPLE IF ITEM

DELETED DELETED CORRELATION CORRELATION DELETED
B4 8.8981 7.1204 6575 4644 .5955
B5 9.4630 6.4939 7178 .5750 .5501
B6 8.5185 7.1866 .5959 4599 .6336
B6 10.0648 11.0331 .1698 .0505 .8299

RELIABILITY COEFFICIENTS 4 ITEMS

ALPHA = 7357 STANDARDIZED ITEM ALPHA = .7131

) 44 H=

RELIABILITY ANALYSIS - SCALE (SEXROLE)

MEAN STD DEV CASES
1. B8 2.1481 8182 108.0
2. B9 3.2870 1.1361 108.0
3. B10 1.7870 .6420 108.0
4. B11 2.8981 1.2147 108.0
5. B12 3.2593 1.1138 108.0
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6. B13 1.5370 7289 108.0
7. Bl4 2.4537 9895 108.0
8. B15 2.9815 1.1105 108.0
9. B16 3.2315 1.1730 108.0
10. B17 1.6111 7213 108.0
CORRELATION MATRIX

B8 B9 B10 Bl1 B12
B8 1.0000
B9 .1650 1.0000
B10 .1496 0718 1.0000
B11 .2598 .2787 .0558 1.0000
B12 .0908 .1548 —.0789 .2338 1.0000
B13 —.0406 —.1427 .0869 —.1593 —.0465
B14 .2048 .1491 0211 2721 .2230
B15 1573 .1894 —.0318 2341 .1248
B16 —.0361 2512 —.0208 3119 3113
B17 .1302 .0805 .1828 .1890 1150

CORRELATION MATRIX

B13 B14 B15 B16 B17
B13 '1.0000
B14 —.1207 1.0000
B15 —.0107 3224 1.0000
B16 —.1249 2710 .3405 1.0000
B17 2232 1317 .1076 .1516 1.0000

# OF CASES = 108.0

ITEM-TOTAL STATISTICS

SCALE SCALE CORRECTED

MEAN VARIANCE ITEM- SQUARED ALPHA

IF ITEM IF ITEM TOTAL MULTIPLE IF ITEM

DELETED DELETED CORRELATION CORRELATION DELETED
B8 23.0463 19.1287 .2514 15585 5922
B9 21.9074 17.3558 3117 .1400 5781
B10 23.4074 20.7484 0747 0734 .6199
B11 22.2963 15.8927 4367 .2459 .5408
B12 21.9352 17.5565 .3000 .1485 .5811
B13 23.6574 21.7974 —.1075 1271 .6503
Bl14 22.7407 17.4275 .3862 .1992 .5602
B15 22.2130 16.9542 .3728 .2048 .5613
B16 21.9630 16.3911 .4033 .2868 .5517
B17 23.5833 19.2547 .2879 .1519 .5870

RELIABILITY COEFFICIENTS 10 ITEMS

ALPHA = 6106 STANDARDIZED ITEM ALPHA = 5784
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SPLITo]a}+= 48 2% 2.3 FollA 208 dbeel o8 AHA 4] 7Hsdteh 22
3 /MODEL STRICTPARALLEL 3 /MODEL PARALLEL® %2 HEZA A& o] &4
o 554 23 3l A=Y HAEFAE sbedtch 2 gk A Apge] W3}
o] = SPSS/PC+ Advanced Statistics ofy2d& #=3}7] wlgkc}(Norusis, 1988).

4. SASOlAMe MElY EY

SAS/PC 9] A} v A(version 6.3 o] F)o]|4+ PROC CORR -2 %3}« Cronbach ¢ %=z}
A4 AT 4 A =dch 2 ojA 9] SASo|A £ A2 procedure & AT A
S AlFxo A4be]l bW Aol wldhH o] ¢ FYMAtr sl whef FuA
SAS 2 A x & A4y d3te 527 Aok AsE (19902 #Fasdhr] wpae (AF
o] SAS $81.& A&7 g+ 7 $o g3l SPSS/PC+ ¢ RELIABILITY 283 22
A 75 Ao} st SPSS ¥ Mol AS5E L3t data line HA7F A4 A4
o 4] M)At 1 SAS FR|NE AFA5L e SAA Aldbelnt & F7) HE
olth). 32 9] Al AE ¥ SAS =z a3 FEARE o5 o
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A2l H4LE 98 SAS 2| PROC CORR

proc corr alpha ;
var bl—-b3;

run ,;

proc corr alpha ;
var b4—b7;

run ,

proc corr alpha ;

var b8-bl7;
run ,
SAS 9| &g (8¥8)
CORRELATION ANALYSIS
3 ‘VAR’ Variables : Bl B2 B3
Simple Statistics
Variable " N Mean Std Dev Sum
B1 108 4.12037 0.81708 445.00000
B2 108 4.13889 0.71641 447.00000
B3 108 411111 0.78934 44400000
Cronbach Coefficient Alpha
for RAW variables : 0.689418
for STANDARDIZED variables : 0.694016
Raw Variables Std. Variables
Deleted Correlation Correlation
Variable with Total Alpha with Total Alpha
Bl 0.573573 0.501284 0.584569 0.503048
B2 0.620204 0.458796 0.616806 0.459007
B3 0.346615 0.789390 0.348146 0.793512

Pearson Correlation Coefficients / Prob > | R | under Ho: Rho =0/ N = 108

B1 B2 B3
B1 1.00000 0.65770 0.29786
0.0 0.0001 0.0017
B2 0.65770 1.00000 0.33605
0.0001 0.0 0.0004
B3 0.29786 0.33605 1.00000

0.0017 0.0004 0.0
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5. £o| % 7J|E}

A4 E4L Algsta mg o)A &7 ol &(measurement theory)ell4 Z|QlslE o
A = Eoleta & 4 dvd, ol ¥ FAT AL AE UYfdlch Fullol] 47
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oid oz HE(scalede] AIHES ol o] 4bolofo} st ShE AR el 2 AF
g ehekg w2e shakatol AAde Ae $rl5d AoE AWk Luigto] 08 o o]
oo} Behe So) 2AE ¢ £ GE Aoz ZAATHEe] AHE A AE Qe
g, s ghel 2R AFARE ALY AAAG) 2le) BE EAsH e AP
A4 olilE B Aotk = Felslor @ AL AALAIM Al 41 ool #
o ARASA AL Aol UFol, AN Aot FYF7} wobyel weh A5
A ad] oG Adold (244 F2). Hekd AHNEE w37 ANME FHEE D
43 Sl Aol A% 4A AZSE dgelAE AERAY ANexE FA6l 2t
W acha £ Hge ohich AHHeln oj4HozE, YA 49 £IE G %
of A5 Hne AT At ol F4E chstelor ¥ Holch

5.2 AMEM EMI AXEY

o] 23 A4Ee YAE ol Ade ANI2 & Wt P TFE 2 & AEE
553 %%“LCP‘\: A7t o2 28 Ade Holoh A AEFAAAE o 7Aoo gt
257 g¢ 45 ded 28 Afole o F UFeE A7 4+ ek AAE
Eo] 77 o vFez AWL 2A%n AA v e Holxh EAE TIHE
g AL A de Aol okt £ o4 o3 AL FAlo FH3n UL 7t
o)t} alx}¥-A(factor analysis)& vl old ZtsAdEE elasiA 22 A4l HEo
el AdS 9lFsly] Hdlde 48E 4 9lc}. Carmines and Zeller (1979)+= Q=4 & o
831e] A& A (self-esteem)ol] #F o L F FEoE 2218 At E A A b
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5.3 tHelat3 nAte] Al2E

gl o @R AFolAE dARAnAe A vkt @ AAA? o] AHe]
v 229 Agels] Wil ¥ AR 2FHE Ae YT %Leas}z\u&, 2 584
of wstel A5 AZo] e @FE UF =elg el ohdst AZdeh AHH(1988)



s 3d A8 101 =) WH%] AF ZoaAh Aoty of-go AnAls g odglch o
= AdAEY H -2 0.8865 o]}
13) 23] 33 43 53]

13) 1

23] 0.906 1

33 0.858 0.868 1

43] 0.874 0.861 0.892 1

53] 0.920 0.885 0.877 0.924 1

CFEH I B o

(1] 24740988 T4AUA} FALA ol A8l Q4 5e) Sezo] B8 A7) neddea
el BATI 4A5 £

[2] 41%8(1990) “SAS alojalu}”, [SAS & o] 43 &4 Workshop). Zaicistm A A4 .

[3] o1&4(1985) T FAsATE A7 FHolB ]"JI A4 E2h4 (Mary J. Allen and
Wendy M. Yen 9] Introduction to Measurement Theory ¢ #3)

[4] Carmines, E. G. and Zeller, R. A. (1979) Reliability and Validity Assessment. Series :
Quantitative Applications in the Social Sciences No. 17. Sage Publications, Beverly Hills.

[5] Cronbach, L. J. (1971) “Test Validation,” in Educational Measurement, 2nd Edition (Edited
by R. L. Thorndike). American Council on Education, Washington, D. C. (Chapter 14)

[6] Norusis, M. J. (1988) SPSS/PC+ Advanced Statistics, Version 2 Edition. SPSS Inc., Chicago.

[7] Stanley, J. C. (1971) “Reliablity,” in Educational Measurement, 2nd Edition (Edited by R.
L. Thorndike). American Council on Education, Washington, D. C. (Chapter 13)
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Reliablity Analysis of Questionnaire/Test ltems
Myung-Hoe Huh*
{Abstract)
In this tutorial lecture, basic theory underlying reliability analysis of questionnaire

/test items is explained. Also, we analyze a real case with SPSS/PC+ reliability

module and SAS correlation procedure, and discuss several relevant issues.

* Professor, Department of Statistics, Korea University.
Anam-dong 5-—1, Sungbuk-ku, Seoul 136701, Korea.



