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Overview
(1) Classical Test Theory (CTT)
Basic concepts of CTT
Model of parallel tests
Model of essential T-equivalent tests
Model of 7-congeneric tests

Applications in Mplus
(2) Latent State-Trait Theory (LST)

Basic concepts of LST

Applications in Mplus

(3) Method Effects
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Basic Concepts, Assumptions and

Models of Classical Test Theory 71714
Basic Concepts of Classical Test Theory
Primitives:
The set of possible outcomes of
the random experiment Q=QyxQp
Test-score variables Y;:Q—-R
Person mapping U:Q—-Qpy
where U(w) =u, ueQy
Basic concepts (definition):
¢ True-score variables 7; == E(Y;|U)
e Measurement error variables g; =Y, —EY;|U)
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Path diagram
£1 Y1 T1
E2 Yz T2
€3 Y3 T3
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Basic Concepts of Classical Test Theory
Properties of true-score- and measurement error variables implied by their definition:
Decomposition of variables
Yi =T;t€&; (1)
Decomposition of variances
Var (Y;) = Var(t;) + Var (g;) (2)
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Basic Concepts of Classical Test Theory
More properties of true-score and measurement error variables implied by their definition:
Cov(tjej) =0 3)
E(€) =0 @
E(g;|1U) = 0. )]
For each mapping f(U) of U:
E[e; | f()] = 0. (6)
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Basic Concepts of Classical Test Theory

Reliability parameters

Reliability Parameter for global reliability of Y;
Var (t;)
Rel(Y;) :=
Var (Y;)
error variance Parameter for global unreliability of Y;
Var (¢;)
conditional error variance Parameter for local unreliability of Y;
Var (e; | U=u)
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Models of Classical Test Theory

Typical assumptions in models of Classical Test Theory

(a1) Tt-equivalence i =1
(ap) essential T-equivalence T = Tj+Ajj,
)‘ij eR
(a3) T-congenericity i = Aijo+AijiT),

AijOv Aijl eR, Aijl >0
(b) uncorrelated measurement errors Cov(ejej) =0, i#j

() equal measurement error variances  Var(e;) = Var(g)
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Models of Classical Test Theory
Models defined by the assumptions:

Model of parallel tests: (a;), (b) und (c)
Model of T-equivalent tests: (a2) und (b)
Model of T-congeneric tests: (a3) und (b)
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