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Permutation Analysis of Split-Half Reliability Coefficient

Yonghwan Um*

Abstract

In this paper, we describe a permutation procedure in which we compute a resampling probability

value and empirical quantile limits for Split-Half measure of internal reliability. We use the Split—Half

reliability coefficient given by two simple methods, the Spearman—-Brown formula and the two-part

coefficient alpha. The use of a permutation test for Split—-Half reliability coefficient is highlighted as a

valuable tool when the sample sizes are small and necessary assumptions cannot be met. The

permutation tests for Split-Half reliability coefficient are illustrated with an example analysis of two

survey data with a sample size of 15 and 35, respectively, and a hypothetical data with a sample

size of 5.
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1. Example 1
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Table 1. Raw scores for Internality subscale of Levenson Multi-Dimensional Locus of Control Scale

. item

subject 1 2 3 4 5 6 7 8
1 6 5 4 5 6 4 5 6
2 4 3 5 3 4 6 5 5
3 6 6 2 4 5 3 4 6
4 3 6 6 3 3 4 3 4
5 2 6 2 4 3 5 6 6
6 5 6 4 5 6 4 3 2
7 2 4 3 5 2 3 3 6
8 6 4 5 5 6 6 6 6
9 4 3 4 4 6 6 3 4
10 5 4 4 5 5 5 4 6
11 6 4 6 2 3 5 6 3
12 3 6 4 6 2 5 5 2
13 4 3 2 4 3 4 5 2
14 3 2 6 3 4 3 3 3
15 4 6 2 5 2 2 3 2

Table 2. Permutation results and confidence intervals for internal subscale data

o . 1—« empirical quantile limits
Spl'.'tbr.‘li” res?m?“”g 95% C.l. 99% C.l.
refiabiiity p-vaiue (QO.(]Q!SY Q0.975) <Q0.005 s QO.QQS)
Iy 0.2386 (-2.1264, 0.6798) (-3.5899, 0.7820) (-1.0708, 0.7846) (-1.9550, 0.8490)
Iy, 0.2370 (-1.9983, 0.6687) (-3.3580, 0.7706) (-1.0492, 0.7781) (-1.9900, 0.8479)
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Table 32 o= oz} tigtul FAE] LHAF TS S4517]
A 64 HEe] k=87 &2 %“é% Ar =45 S &

2
< HlolE T dF-Eolthn=35)[1

ajsior & shedk mE wjde] = M = (35)"=
o] 717HE ol E L = 1,000,0009) AFE HAA
a3ttt o dolH =it E wEe WAl NEes 47 rg =
0.6561 > r,,= 0.6554 o]aL A3 Freold 779l At
rgpeh o, 0l oigk 21F] kS Table 49F 2t} Table 4°)4]
HHEZHAL A% rgpell ek pake 0.0015, 95% B A1 &
A4 AT Quges=—1.0003, Qg75=0.5008, 99% & =ql +
A4 AL Quops=—1.5042, Qug9s=0.6020 ©]iL, r,, ol TH3t
p#tZ 0.0014, 95% FEHAS 94 FA= Qpp=—0.9828,
Qoo75=0.4967, 99% ZBEALN +5 A= Qyops=—1.4751,
Qp.995=0.5968 ©]t}. Example 19 A} v/ R r, o
et 95%, 99% B A #A5 A FL2 A7) rgp o WS
e APHRA 29 @A Fro F4 debsth
of g 95%, 99% AlFFE A7+ (0.3123, 0.8280),
(0.1450, 0.8617) ©]aL r, ol W& 95%, 99% Al=73he 7}
7} (0.3109, 0.8277), (0.1377, 0.8623) °]t}.

N

TS
B ry




Permutation Analysis of Split—-Half Reliability Coefficient 137

Table 3. Survey data on female college students’ consumption propensity
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Table 4. Permutation results and confidence intervals for consumption propensity data

spm—hglf resampling 1—« empirical quantile limits 95% C.I 99% C.1
reI\abmty p—value (QU.O’ZB' Q0.973) (QO.OU5 4 QU.‘J%)
g, 0.0015 (-1.0003, 0.5008) (-1.5042, 0.6020) (0.3123, 0.8280) (0.1450, 0.8617)
Iy, 0.0014 (-0.9828, 0.4967) (-1.4751, 0.5968) (0.3109, 0.8277) (0.1377, 0.8623)
3. Example 3
Table 5% Example 17} Example 29| Z#}¢} npz7bA| & 1, ol ojgh

54 HZ(1%H 5)=E 449
ok 3 7heer RE wjde] 5 M= (5!)* =
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Table 5. Hypothetical data (n=5 and k=4)

) item

subject y > 3 2
1 4 5 5 4
2 2 3 3 2
3 5 4 5 4
4 1 3 2 3
5 5 4 4 5
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Table 6. Exact permutation results and confidence intervals for hypothetical data

1—« empirical quantile limits

split-half resampling
- 95% C.1. 99% C.1.
reliability p-value (Qpp25: Qo.g75) Qo005 + Qo.g95)
rop 0.0362 (~14.000, 0.9371) (-45.0783, 0.9787) (_5)595572)’ (:)2523721)’
(-0.2697, (-2.6330,
T - -
90 0.0353 (-7.5652, 0.8811) (-18.0000, 0.9474) 0.9830) 0.9941)
Table 7. Resampling permutation results and confidence intervals for hypothetical data
[ ; 1—«a empirical quantile limits
split-half resampling 95% C.1. 99% C.1.
reliability p-value (Qo.0250 Qo.o75) Qo005 + Qo.995)
(-0.3532, (-2.2331,
r _ _
si 0.0363 (-14.000, 0.9372) (-45.0783, 0.9787) 0.9947) 0.9978)
(-0.2697, (-2.6330,
Iy, 0.0358 (-7.4444, 0.8811) (-18.0000, 0.9474) 0.9830) 0.9941)

V. Conclusion
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