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ABSTRACT

In this brief article, we describe how generalizability theory can be used to derive indices representing the de-
pendability of cut scores used in decision making based on data from one or two occasions. We include an em-
pirical example using the Neuroticism subscale from the Big Five Inventory to illustrate use of these coefficients 
and how the dependability of cut scores can exceed the overall dependability of scores when considered on 
whole. We also direct readers to resources with computer code and further information about conducting the 
illustrated analyses.
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Introduction
Proper interpretation of results from measurement procedures 

used in biomedicine and other fields depends heavily on the accu-
racy of scores obtained from those procedures. Common indices of 
reliability used in practice include alpha, omega, and split-half coef-
ficients based on single occasions and test-retest coefficients over 
occasions. In general, these coefficients are reported for norm-refer-
encing purposes such as rank ordering in which scores are compared 
across individuals. However, in many instances, the purpose of an 
assessment is based on criterion-referencing in which absolute lev-
els of scores takes precedence. Such decisions are typically based on 
cut scores that reflect different defined levels of behavior, proficiency, 
medical conditions, and other attributes (see, e. g., Nitko [1]).

Using Generalizability Theory to Derive Indices of 
Score Accuracy

Generalization theory (G-theory) [2-5] provides a framework in 
which indices of score accuracy can be derived for either norm- or 
criterion-referencing purposes that are, respectively, referred to as 
generalizability and dependability coefficients. Like conventional re-
liability estimates, G-theory based generalizability and dependability 
coefficients can range from 0 to 1, with higher values representing 
greater score accuracy. Two types of dependability coefficients can 
be reported that both reflect the combined accuracy of scores in re-
lation to their relative and absolute differences [6,7]. The first index 
represents the overall dependability of scores across the assessment 
continuum, whereas the second is catered to specific score values. 
This latter type of dependability coefficient is especially valuable 
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when cut scores are used for decision making at targeted levels of at-
tributes. Such a coefficient in practice can be derived for all possible 
score values but is often catered to a subset of scores that are used 
for selection, classification, flagging, and other attribute-specific in-
terpretations. 

Values of these coefficients reflect consistency in overall score lo-
cations in relation to the cut scores over random replications of the 
measurement procedure and research design. Unlike convention-
al reliability estimates (e.g., alpha, omega, split-halves, test-retest),  
dependability indices within a generalizability theory framework 
also can be adjusted to take multiple sources of measurement error 
into account. To illustrate the use of these coefficients, we provide an  
example using live assessment data obtained from 1,165 college  
students who completed the Neuroticism subscale from the Big Five 

Inventory (BFI) [8] on two occasions, a week apart. This scale consists 
of eight items answered along a 5-point Likert-style response metric 
(1 =Disagree Strongly, 2 = Disagree a Little, 3. = Neutral, 4 = Agree a 
Little, 5 = Agree Strongly) that is intended to measure overall levels of 
anxiety, moodiness, and emotional instability with possible score val-
ues ranging from 8 to 40. We report indices here for the first occasion 
that account for measurement error related to item differences alone, 
and indices based on both occasions that account for occasion as well 
as item differences. These same techniques can be readily applied to 
physiological and virtually any other type of quantitative assessment 
procedure. The values for generalizability and global dependability 
for the single-occasion data, respectively, equal 0.852 and 0.807. The 
global dependability is lower than the generalizability coefficient be-
cause it accounts for absolute in addition to relative differences in 
scores. 

Figure 1: Cut-Score-Specific Dependability Coefficients for the BFI Neuroticism Subscale.

Figure 1 depicts cut-score-specific dependability coeffi-
cients for all possible scores from the BFI Neuroticism scale. The 
cut-score-specific dependability coefficient is lowest at the mean 
of the score distribution and gradually increases as cut scores  
deviate away from the mean. When complete population data are  
available, the minimum cut-score-specific dependability coefficient 
value would coincide with the global dependability coefficient. 
If a score of 37 is targeted for possible clinical invention using the  
single-occasion data, its dependability coefficient of 0.958 noticeably 
exceeds the global coefficient reported earlier (0.807). This illus-
trates that the value for a cut-score-specific coefficient can be much  

greater than the global coefficient when scores are considered on whole. 
Values of generalizability and global dependability for the two-occa-
sion data, respectively, equal 0.804 and 0.763. compared to 0.852 and 
0.807 for the single-occasion data. The reduced values for the two-oc-
casion data occur because they reflect measurement error due to oc-
casion as well as item differences. This relationship also holds for the  
cut-score-specific dependability coefficients shown in Figure 1. 
However, the overall trend of increasing values beyond the mean is  
present with both the single- and two-occasion designs, with the 
differences between designs diminishing in a similar fashion.  
For example, the difference between dependability coefficients for 
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the one- and two-occasion data equals 0.046 with a cut score of 24 
(approximately at the scale mean) versus 0.011 with a cut score of 37 
(roughly two standard deviations above the scale mean).

Conclusion
Our brief illustration here is intended to highlight the importance 

of catering indices of score accuracy to the purpose of an assessment 
and the value of G-theory in providing such indices for norm- and cri-
terion-referencing interpretations of scores while taking just item or 
both occasion and item differences together into account. More de-
tailed information with additional examples and computer code for 
implementing these procedures can be found in Vispoel, et al. [9-11]. 
Illustrations of using G-theory with physiological measures appear in 
a recent article by Clayson [12].
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