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Chapter 6

GENERALIZABILITY THEORY

Hakan ATILGAN1

INTRODUCTION
In education, different measurements are conducted to determine individuals’ 

characteristics in cognitive, affective and psychomotor domains. In order to carry 
out these measurements, a number of measurement instruments are used such 
as control lists, rating scales, rubrics, tests, observations forms etc. However, 
measurements conducted in social sciences and one of the sub-fields of it, educa-
tion, and in natural sciences as well cannot be precisely accurate. Many factors 
affecting measurement lead to errors in the results of the measurement. Due to 
these errors intervening with the measurement results from different sources, the 
results are not equal to the true score of the characteristic being measured. True 
score cannot be measured directly most of the time and X-E is called true score, 
where X is the measurement result (or observed score) and E is the measurement 
errors intervening with the result from different sources (or error score) (Gullk-
sen, 1950; Lord & Novick, 2008). In measurement studies, the expectation is that 
the measurement result is close to the true score of the characteristic being mea-
sured (Baykul, 2000). This is only possible on condition that the error intervening 
with the measurement results is low. Therefore, the primary aim of measurement 
studies is to produce measurement instruments that can attain the true score of the 
measured characteristic as much as possible and to use the scores to be obtained 
from the measurement by making them as error-free as possible. The degree to 
which measurement results are free of measurement errors is defined as reliability 
(American Educational Research Association, American Psychological Associa-
tion & National Council on Measurement in Education, 2014).

Historically, various procedures have been developed to estimate reliability 
within the scope of Classical Test Theory. These reliability estimation procedures 
are given different names and have different meanings based on the sources of 
measurement errors. Test-retest reliability depends on the correlation between 
the scores obtained from two performances of a single test held at different times 
and shows the stability of test scores over time. In test-retest reliability estima-
tion, the source of error is the time between the two administrations of the test 
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Alternative D studies are used to optimize the number of conditions of each 
facet to reach the desired reliability level (Brennan, 2001; Shavelson & Webb, 
1991). K studies can be designed to reduce the error variances in G and Φ coeffi-
cients. Similar to the Spearman-Brown prediction coefficient in the Classical Test 
Theory or  the mean standard error in sampling theory,  alternatives can be sought 
to reach higher  G and Φ scores and reduce error variances by writing different 
combinations of item and rater numbers instead of the item and rater numbers 
represented as ni and nr in Equation 14 and Equation 15 (Atılgan, 2004).
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