Reliability, Validity #az0viaavayad1%uns
IVYITZVVUIMIFUNN

%Y

A q Ay J
If. HN. 93N AINHUaa

a d Y Y
ﬂ1ﬂ'3"lﬂ!'3‘lfﬂ1ﬁﬂﬁﬂE)Qﬂu!!ﬁgﬁ\‘iﬂll
d d a Y
AUSHNNEATIAANT ‘i;W“Iﬁ\‘lﬂﬁﬂlll?ﬂTnﬂ"lﬁﬂ




v ¢ = v

agilszasnmaiseug

4+ UHAIVBIYAMHIUMTIVYIZVVLIMIGUAINW
4 Reliability taz Validity Y83n13328

+ Asmsuazmsudanansisidiv Reliability uag Validity Y9

ﬁ' S
1INV



amawaumwamsm‘ﬁ%’ﬂ

4 a . I
@ Yoyaigunil (Primary Data) : §IDLDINUVUITMS

o | = | < b4
NI HAIRIDNNDLasINUUYDNALDN

v = "\ U v

i YyoyannuNu (Secondary Data) : qjma“lwmgamn
gm%’m&a ﬁ%@!!‘ﬁﬂdﬂﬂﬂ@ﬂﬁﬂﬁju ﬁuﬁﬂﬁ%gﬁu
> 4 Y A
mmga"!ammﬁmsmaq

» szlaUIBNMNUITIVTINToyailueedls ?
o W/ 4’ W/
P A2I0A UDENO M HOIDINYANIHAEHANVDINI N U TN



%4

YoyaNa Sl (Secondary Data)

a3V YaMIIFUIMIVDINUIILINS 1HU TW., TN.AA.

4 A y
FIUVBYANIMITNNIMINEINEN A 1Y gruvYaly
s2UNQINHINIIATIN, §ruvayalusz U Disease Mgt.

voq aav.

=
ﬁi’fmqga‘lmwmmammmmwsaamﬁﬁmqm 1Has/viie

AIUTIBNITOUY

51891198 MIT1TIMAZFIUVDYAINNITAITIVYNTU

A o b4
ﬂﬁ@ﬂ]ﬁ?ﬁ]ﬂﬁ%“ﬁ]ﬂ{lﬂ'}ﬁﬂ'ﬂﬁ



msya/ msdszdivmm 2

+ mndala X = [t +(S+e)

1

WA dﬁ =~
4+ AUANVAVDINITDIND
@ 7 Random error fiivinavieefiga n3emle Var (e) foefign

Yy A A o A A
@ 113 Systematic error 18919M 31NN UNMTInHT01523IH

=
Y)Y
(a)]
=0
=9
e
()]
I
o



ANIFODD 19 (Reliability)
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(Carmines and Zeller, 1979, Kelsey et al., 1986)



Concepts of Reliability

4 Equivalency reliability : the extent to which two items measure identical

concepts at an identical level of difficulty. (Co-occurrence 9 Correlation)

4 Stability reliability : the agreement of measuring instruments over time.

(sometimes called test, re-test reliability)

4 Internal consistency : the extent to which tests or procedures assess the

same characteristic, skill or quality. (Precision between the observers or of

the measuring instruments used in a study)

4 Inter-rater reliability : the extent to which two or more individuals

agree. (Consistency of the implementation of a rating system)
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MINATIUY (Retest method)
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"Test-retest reliability"
aﬁﬁ’uﬁuﬁ (Correlations)
ANOVA table, ’shmﬁmmumm 914 (Standard deviation),

2x2 table + Percent agreement, Kappa (K)
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(Subject reliability)
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Kappa (K)

nA15TaA591 2 (Second measures)
1aa Rater 2 + - Total
nA15¥mA39TA 1 (First measures) + a b m;,
#aa Rater 1 - C d m,
Total N4 N> N

4 Chance-corrected percent agreement
4 Prop. of agreement P =(a+d)/N
Expected prop. : P, =(nm +n,m,)/ N?

Kappa : K= (Po'Pe)/(l'Pe)

Std.Err. : se (K) =j P (1-P) /N (1-P )’

95% CI : K-1.96se(K) to K + 1.96s¢e(K)



Rater #2 + - Total
+ 40 20 60
Rater #1 - 10 30 40
Total 50 50 100
Py = (40 +30) / 100 = 0.7 v /0%
Pe = (50*60 + 50*40) / 100> =0.5
K = (0.7-0.5)/(1-0.5) = 0.4 +5040%
se® = [0.7%(1-0.7)] / [100*(1-0.5)] = 0.092

95% CI = [0.4-1.96*0.092, 0.4+1.96*0.092]= 0.22 to 0.58



(Internal consistency)

oanNNaandeIMaluMeuvaagie i onnfaanuseudenulunuuasuna
=

FANHL

| [V a\ A (¥} [V Z % :’ = a\ g:l =
aﬂumﬂizmmamunumsaﬂmmmmaﬂiu msﬂﬁzmumamm
Cronbach's alpha (Cronbach, 1951)

a=Np/[l+pn1)]
N=# of item p = mean inter-item correlations
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A2NPNABY (Validity)
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[the extent to which a measuring device does what it is intended to do]

(Carmines and Zeller, 1979; Kelsey et al., 1986)

NI ﬂ’J”INﬂﬂﬂi’)x‘islli’NﬂTi’JWlluﬂ‘U (1) ﬁ‘i‘iﬁsl‘lﬂﬂﬁlli’)\‘iﬁx‘i‘i’lfﬂu?ﬂ uag (2)

11
v o Jd

ANNTUTUE Szr T eRansaiald nmmmiammﬂmﬂmmmi’mma
U213y



a t 4 d'! A Av
ﬂ]ﬁﬂﬁ%!?ﬂ!ﬂ?1Ngﬂﬂ®ﬂﬂl®ﬂ!ﬂ‘§®\1u®3§]ﬂ

4+ ANNGNABIVD UMD

(Content validity)
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(Criterion-related validity)
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(Construct validity)




Content validity
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+ Content Validity Index (CVI)
+ Content Validity Ratio (CVR)

e Katz's Percentage (1958)
« Klein & Kosecoff’s Correlation (1975)

e Rovinelli & Hambleton’s Index of Item-Objective Congruence
(1977)

« Aiken’s V (1985) content-validity coefficient
 Hambleton’s (1980) 12 Steps

e Crocker & Algina (1986)

« Penfield’s (2003) Score Interval
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Criterion-related validity
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Sensitivity & Specificity

Disease Disease
Test present absent

Positive 27 35
Negative 10 77

Total 37 112
Sensitivity = 27 [ (27+10) = 73%

Specificity = 771/ (35+77) = 69%
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Construct validity
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Measured by the correlation between the intended independent variable (construct) and the

proxy independent variable (indicator, sign) that is actually used. [Hunter and Schmidt (1990)]



Mortality rate in measuring quality of hospital services
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Construct validity
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Table 2. Differences Between Exploratory and Confirmatory Factor Analysis

Exploratory Factor Analysis

Confirmatory Factor Analysis

Heuristic-weak literature base

Strong theory and/or strong
empirical base

Determine the number of factor

Number of factors fixed a priori

Determine whether the factors
are correlated or uncorrelated

Factors fixed a prior as correlated
or uncorrelated

Variables free to load on all
factors

Variable fixed to load on a specific
factor or factors

Note. From Applied multivariate statistics for the social sciences (Stevens, 1996)



Reliability vs. Validity

Reliable Valid NMeither Reliahle B oth Reliable
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