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Reliability and Score Differences

The statistical properties of the NAB presented in this
chapter determine the confidence NAB users can have in the
accuracy of obtained scores. The psychometric properties
that are critical for the interpretation of test scores are relia-
bility coefficients, standard errors of measurement (SEM),
confidence intervals, statistical significance of the differ-
ences between scores, and frequency of score differences
(i.e., base rates). This chapter focuses on a variety of factors
that affect the issues of score reliability and accuracy as they
relate to the quantitative interpretation of NAB performance.

RELIABILITY

The reliability of test scores refers to the accuracy, con-
sistency, homogeneity, and temporal stability of test scores
across situations or occasions (Anastasi & Urbina, 1997;
Crocker & Algina, 1986). Psychometric theory and proce-
dures allow one to estimate the magnitude of measurement
error. A reliable test score will have a relatively small
amount of associated measurement error. Such reliability
includes both intratest and intertest consistency. As such, the
reliability of a test should always be considered in the inter-
pretation of obtained test scores and the differences between
an individual’s test scores on repeated testing.

Internal Consistency

First, the reliability of selected NAB tests was estimated
from the item scores or subsets of item scores from a single
administration. The internal consistency, or item homogene-
ity, was examined using alpha coefficients (Cronbach,
1951). With this method, scale consistency is determined by
the interrelationships between scale items. The method also
takes into account the number of items that compose the
scale (Nunnally & Bernstein, 1994). Alpha coefficients pro-
duce a lower-bound estimate of the test’s reliability, so this
estimate is rather conservative (Allen & Yen, 1979). Many of
the NAB primary subtests were excluded from internal con-
sistency analyses for a variety of reasons including the use of
unique item presentation formats, interitem dependency

issues that would artificially inflate the reliability estimate,
and the use of speed of performance formats for a number of
test measures. Tables 5.1 through 5.6 present alpha reliabil-
ity coefficients for selected primary scores for each of the
six NAB modules. For the evaluation of the internal consis-
tency across the standardization age range, participants were
categorized into the following four age groups for both Form
1 and Form 2: 18-34, 35-49, 50-69, and 70-97 years.

The range of the overall alpha coefficients is quite diverse
for the six modules, when averaged for both forms across
the age groups. The Form 1 and Form 2 average Screening
Module alphas range from .24 for Screening Visual Discri-
mination (S-VIS) to .79 for Screening Digits Backward
(S-DGB). Alpha coefficients for the Attention Module range
from .78 for Digits Forward (DGF) to .79 for Digits
Backward (DGB). Language Module alpha coefficients
range from .48 for Auditory Comprehension (S-AUD) to .84
for Oral Production (OPD). Memory Module alpha coeffi-
cients range from .47 for Shape Learning Delayed Recog-
nition (SHL—drg) to .86 for both Story Learning Phrase Unit
Immediate Recall (STL—irc:phu) and Story Learning Phrase
Unit Delayed Recall (STL—drc:phu). The alpha coefficients
for the Spatial Module range from .65 for Map Reading
(MAP) to .67 for both Visual Discrimination (VIS) and
Design Construction (DES). For the Executive Functions
Module, the alpha coefficients range from .45 for Judgment
(JDG) to .77 for Mazes (MAZ).

It is important to recognize that there are a variety of fac-
tors that influence the magnitude of alpha coefficients.
Construct heterogeneity and the range of expected scores for
the particular construct of interest are of particular relevance
for the evaluation of the alpha coefficients. For example,
Judgment (JDG) in the Executive Functions Module repre-
sents significant item heterogeneity and would be expected
to have a relatively lower alpha coefficient than Mazes
(MAZ). As seen in Table 5.6, the greater diversity of item
content in Judgment (JDG) yields a relatively lower alpha
coefficient (i.e., overall average alpha = .45) as compared to
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Mazes (overall average alpha = .77) that has relatively
higher item homogeneity, and thus higher item consistency.

Similarly, reduced variability of a test’s scores has the
effect of reducing the magnitude of alpha coefficients
because, other factors aside, variability directly influences
the magnitude of item intercorrelations and, thus, the aver-
age item intercorrelations. Auditory Comprehension (AUD)
in the Language Module (Table 5.3), for example, has a lim-
ited range of obtained scores for nonimpaired individuals as
compared to some of the other language tests. As expected,
the average alpha coefficient for Auditory Comprehension
(AUD:; .48) is much lower relative to those of the other tests
in the Language Module: .84 for Oral Production (OPD), .76
for Naming (NAM), and .69 for Bill Payment (BIL).

Test-Retest Stability

Changes in test scores from test to retest may reflect
changes in an individual’s cognitive ability, the effects of
practice when an individual remembers the previous testing
material, and/or various other situational variables related to
both examiner and examinee. Consequently, the temporal
stability of test scores is important because it provides infor-
mation regarding the directionality and magnitude a given
normative score might be expected to vary or change on
retesting. The stability of NAB scores was assessed by using
both Form 1 and Form 2 and sampling across a wide age
range. The test-retest sample consisted of 95 individuals
who were tested twice, with an average test-retest interval
that exceeded 6 months (M = 193.1 days, SD = 20.3 days).
The test-retest study included 45 participants who were
administered Form 1 on two occasions and 50 individuals
who were administered Form 2 on two occasions. The
test—retest sample had the following demographic composi-
tion: 66.3% female and 33.7% male; 72.6% Caucasian,
6.3% African American, 9.5% Hispanic, and 11.6% Other
race/ethnicity. The percentages of the sample by education
level were 5.3%, <11 years; 21.1%, 12 years; 28.4%, 13-15
years; and 45.3%, 216 years.

The test-retest study also included an examination of
stability coefficients as a function of age. For this purpose,
participants were divided into two broad age groups: ages
18-59 years and ages 60-97 years. The 18-59 age group con-
sisted of 58 participants who ranged in age from 20 to 58
years. This group had a mean age of 38.8 years (SD = 10.7
years) and an average education level of 14.7 years (SD =
2.9 years). The 60-97 age group included 37 participants
who ranged in age from 60 to 97 years. These participants
had a mean age of 68.9 years (SD = 7.6 years) and an aver-
age education level of 14.6 years (SD = 2.4 years). The
mean scores, standard deviations, and test-retest correla-
tions for the NAB primary, secondary, and descriptive scores
are presented in Tables 5.7 through 5.12.

For the primary scores, traditional test-retest stability
measures were used. Pearson correlations were first com-
puted and then corrected for the variability of the standardi-
zation sample (see Allen & Yen, 1979; Magnusson, 1967).
As with the interitem consistency estimates presented pre-
viously (i.e., alpha coefficients), there is wide variability in
the test-retest stability coefficients. Average corrected sta-
bility coefficients for the primary scores across both age
groups for the Screening Module range from .11 for
Screening Shape Learning Immediate Recognition
(S-SHL—irg) to .71 for Screening Numbers & Letters Part
A Efficiency (S-N&LA—eff). Corrected test-retest correla-
tions for the other NAB modules averaged across all ages
also demonstrated a broad range of stability coefficients. For
the Attention Module, they range from .44 for Dots (DOT)
to .87 for Numbers & Letters Part A Efficiency (N &LA—eff).
The Language Module coefficients range from .23 for Oral
Production (OPD) to .70 for Naming (NAM). The Memory
Module coefficients range from .41 for Shape Learning
Delayed Recognition (SHL-drg) to .61 for Story Learning
Phrase Unit Delayed Recall (STL-dr:phu). For the Spatial
Module, the range is from .13 for Figure Drawing Copy
(FGD—-cpy) to .68 for Design Construction (DES). The
Executive Functions Module coefficients range is from .43
for Judgment (JDG) to .64 for Word Generation (WGN).

As with all reliability coefficients, it is important to rec-
ognize that many factors can influence the obtained results.
In particular for the test—retest study, the variability of scores
can significantly affect the resulting stability coefficient.
Therefore, all stability coefficients were corrected for the
variability of the standardization sample. In many instances,
this correction resulted in a stability coefficient that was
substantially less than the obtained test-retest correlation.
For example, the Screening Module results (Table 5.7) show
that the test-retest correlation for Screening Numbers &
Letters Part A Speed (S-N&L,—spd) for the 18-59 age group
was .66 but was corrected downward to .59. In effect, the
greater-than-average variability of this group (i.e., SD = 12.0
at the first test, compared to SD = 10.0 for the standardiza-
tion sample) resulted in an inflation of the obtained relation-
ship. An example of the restriction-of-range methodology
resulting in an increased stability coefficient can be seen in
the Memory Module (Table 5.10) for Daily Living Memory
Immediate Recall (DLM-irc) in the 60-97 age group. In this
instance, the reduced variability at the first test (i.e., SD =
7.6 as compared to SD = 10.0 for the standardization sam-
ple) resulted in an upward correction of the estimated stabil-
ity from .47 to .57, presumably a more accurate estimation
of the relationship. Overall, the relationships between test
and retest NAB scores are very good, especially given the
relatively long test-retest interval, and are commensurate
with, or exceed, those of most established neuropsychologi-
cal measures (Nunnally & Bernstein, 1994).
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Additionally, an examination of the mean level of per-
formance from test to retest shows relatively small changes
(see Tables 5.7 through 5.12). As was expected, participants
tended to perform slightly better on the second testing, thus
demonstrating a small practice effect. Although most
changes were relatively small, there was a trend for greater
practice effects in the Memory and Language Modules.
Overall, however, the remarkable finding is the similarity in
level of performance from test to retest. One factor that con-
tributes to the small practice effects is the relatively long
test—retest interval, which exceeded an average of 6 months.
The 6-month retest interval was chosen because it was
thought to correspond to the most frequent retest interval
encountered in clinical practice. Test-retest intervals that are
substantially shorter in duration may be expected to produce
greater practice effects. Users of the NAB can have high
confidence that practice effects will have a minimal effect
when used in reevaluation situations, especially with
test—retest intervals of several months or longer.

In order to examine the temporal stability of the second-
ary and descriptive scores, a percentage agreement coeffi-
cient was calculated. The results are also shown in Tables
5.7 through 5.12. Percentage agreement coefficients are
sometimes referred to as “decision consistency reliability”
and are an alternate way of evaluating the stability of
test—retest measures. The primary reason for using the per-
centage agreement methodology for secondary and descrip-
tive scores was the nature of many of the variables (i.e., the
use of process measures that include many difference scores
or ratios and many score distributions that were extremely
skewed or had very limited variability). For purposes of this
stability study, the test and retest scores were divided into
three categories or classification ranges based on standard
deviation units that are commonly used to denote the neuro-
psychological functioning ranges of moderate-to-severe
impairment and worse (£-2.0 SD), moderate impairment to
above average performance (-1.9 SD to +1.9 SD), and
superior performance (=2.0 SD). The test and retest ranges
were then evaluated to determine the percentage of agree-
ment of each category from test to retest. The resulting per-
centage agreement coefficient reflects the percentage of
temporal consistency for the classification range as opposed
to the stability of the individual’s obtained score.

As the data in Tables 5.7 through 5.12 show, the percent-
age agreement coefficients are generally quite high. For the
secondary scores, the median percentage agreement coeffi-
cients for correct classifications (i.e., based on the average
correct classification percentage for all ages) was 86.4%
(Screening Module), 90.3% (Attention Module), 99.2%
(Language Module), 91.6% (Memory Module), 84.8%
(Spatial Module), and 82.4% (Executive Functions Module).

Similarly, the median percentage agreement coefficients for
the descriptive scores were 99.2% (Screening Module),
100.0% (Attention Module), 98.3% (Language Module),
and 83.3% (Memory Module). These data demonstrate that
the temporal consistency of range classification is excellent
and that the NAB user can have high confidence in obtaining
similar test—retest classification ranges.

Tables 5.13 through 5.17 present the stability coefficients
for the NAB Screening Domain, Total Screening Index,
module index, and Total NAB Index scores. Tables 5.13 and
5.14 show the Screening Domain stability coefficients for
the demographically corrected standardization sample and
the age-based, U.S. Census-matched standardization sample,
respectively. As expected, the stability coefficients for the
Screening Domain scores and the Total Screening Index
score are more stable than the individual test scores that con-
tribute to the composite score. The average test-retest coef-
ficients for the Screening Domain scores are quite
comparable for both standardization samples in that both
samples have median test-retest correlations of .60 averaged
across the age groups. Similarly, the Total Screening Index
score for the demographically corrected standardization
sample and the U.S. Census-matched standardization sam-
ple has test-retest correlations of .74 and .75 averaged
across age groups, respectively.

The NAB stability coefficients for the module indexes are
presented in Tables 5.15 and 5.16 for the demographically
corrected standardization and U.S. Census-matched stan-
dardization samples, respectively. Similar to the Screening
Domain scores and the Total Screening Index score, the
module indexes generally have higher correlations than their
component primary test scores. The mean test—retest coeffi-
cients averaged across age groups for the module index
scores are comparable for the demographically corrected
standardization (.69) and U.S. Census-matched standardiza-
tion samples (.75). The average stability coefficients for the
Total NAB Index for the demographically corrected stan-
dardization sample (.82) and the U.S. Census-matched sam-
ple (.86) are quite high.

The data in Tables 5.13 and 5.14 generally show that the
Screening Domain scores have relatively small practice
effects from test to retest. Most practice effects are less than
one half of a standard deviation for both the demographi-
cally corrected standardization sample and U.S. Census-
matched sample. The notable exception is the Screening
Memory Domain score for the younger age group (18-59
years). As demonstrated by the increase in means from test
to retest, there is about a one standard deviation increase in
T-score points (i.e., practice effect). In contrast, the
Screening Memory Domain score practice effect is much
smaller for the older age group (60-97 years), which had
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an average increase of only 2 T-score points at retest.
These results, and in particular the age trends, should be
taken into consideration in the interpretation of NAB retest
memory scores. With the exception of the Screening
Memory Domain score, the NAB Screening Domain scores
and the Total Screening Index demonstrate relatively
small practice effects and, in most cases, the mean
increase in retest scores is well within the expected stan-
dard error of measurement.

An evaluation of the test-retest mean scores in Tables
5.15 and 5.16 reveal a similar pattern of practice effects for
the module index scores and the Total NAB Index score. The
practice effects for attention are present in the Attention
Index score but not as prominent as those in the Screening
Attention Domain score. Similarly, the practice effects for
memory are present in the Memory Index score but are not
as dramatic as those in the Screening Memory Domain
score. Additionally, the memory practice effects as a func-
tion of age are not as prominent for the Memory Index. This
trend is likely due to the increased amount of information
the examinee is required to learn in the Memory Module
tests as compared to the requirements of the Screening
Memory Domain tests. Regardless, for individuals who are
retested, it is always prudent for the examiner to consider
practice effects in the interpretation of test scores.

Table 5.17 presents the descriptive statistics and stability
coefficients of the Screening Domain, Total Screening
Index, module index, and Total NAB Index scores by NAB
Form. Similar to the previously discussed practice effects
findings, the Screening Memory Domain score and Memory
Index show comparable practice effects. In this study, Form
2 participants tended to have larger practice effects on the
Screening Spatial Domain score as compared to Form 1 par-
ticipants. Overall, for the Total Screening Index and the Total
NAB Index, there were negligible differences in practice
effects between test forms. It is also important to note that
differences in practice effects between NAB test forms were
generally within the expected standard error of measurement.

As previously noted, many of the NAB primary, second-
ary, and descriptive scores have limited variability in normal
populations, which has the effect of attenuating traditional
stability measures (i.e., reducing the Pearson correlation).
Attenuation has the effect of significantly underestimating
the “true” temporal stability of the measure. Although there
are statistical corrections for attenuation, they are not with-
out controversy and limitations (see Nunnally & Bernstein,
1994). As previously discussed, a number of the stability
coefficients presented in Tables 5.7 through 5.12 are quite
low, and the user would be advised to consider a number of
conceptual (i.e., expected trait normality in nonimpaired

individuals) and psychometric (e.g., score attenuation) con-
siderations when interpreting the stability of these measures.
In general, the stability coefficients presented for the NAB
primary, secondary, and descriptive scores are commensu-
rate with similar neuropsychological measures in current use
that have similar applications and clinical utility.

Equivalent Forms Reliability

The reliability of the NAB was also evaluated according
to generalizability theory (Brennan, 2001; Cronbach, Gleser,
Nanda, & Rajaratnam, 1972; Shavelson & Webb, 1991). In
contrast to classical psychometric theory that posits true
scores and a unitary, or undifferentiated, source of error, the
application of generalizability theory allows the partitioning
of various sources of variance with the familiar analysis of
variance (ANOVA) design. The purpose of this study was to
evaluate the reliability of NAB scores as a function of test
form. Generalizability coefficients are considered analogues
of traditional reliability estimates. However, in contrast to
the magnitude of traditional reliability estimates, generaliz-
ability coefficients of .60 or higher are regarded as demon-
strating very good reliability (Cicchetti & Sparrow, 1981;
Mitchell, 1979).

The generalizability study sample consisted of 100 par-
ticipants who were administered NAB Forms 1 and 2 in a
counterbalanced design. The average Form 1-Form 2
test—retest interval was 25.0 days (SD = 6.3 days). The par-
ticipants ranged in age from 18 to 84 years, with a mean age
of 57.9 years (SD = 19.5 years). The percentages of the sam-
ple by education level were 26.0% <11 years, 24.0% 12
years, 30.0% 13 to 15 years, and 20.0% 216 years, with a
mean level of education of 13.0 years (SD = 2.5 years). The
sample consisted of 66.0% female and 34.0% male partici-
pants and the following proportions of race/ethnicity: 82.0%
Caucasian, 6.0% African American, 2.0% Hispanic, and
10.0%, Other race/ethnicity.

The generalizability (G) coefficients for the NAB scores
are shown in Tables 5.18 through 5.23. As shown in these
tables, the G coefficients for the primary scores are listed
along with the standard error of measurement for each.
Additionally, the G coefficient is listed by module for a
number of other appropriate supplementary and descriptive
scores. The median G coefficient for the Screening Module
primary scores is .75. The following median G coefficients
for the primary scores were obtained: .80 for the Attention
Module, .62 for the Language Module, .72 for the Memory
Module, .73 for the Spatial Module, and .83 for the
Executive Functions Module. The median G coefficients for
the module primary scores all exceed .60 and, overall,
demonstrate good to very good reliability.
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It is recognized that NAB users may need to evaluate vari-
ous aspects of score reliability depending upon the referral
question and questions of interest. Therefore, Tables 5.18
through 5.23 summarize the various estimates of reliability
including alpha coefficients, test-retest reliability, temporal
stability, percentage agreement, interrater reliability, and G
coefficients. Where appropriate, the standard error of measure-
ment corresponding to the relevant reliability coefficient is cal-
culated and included to the right of the reliability coefficient.

Interrater Agreement

The consistency of agreement of test scores from rater to
rater is also an important indication of a test’s reliability,
especially for those subtests that require scorer judgment
and decision making. Thirty Form 1 and 30 Form 2 stan-
dardization protocols were randomly selected and independ-
ently scored by two raters. The interrater reliability for the
NAB was examined for the following subtests: Writing,
Story Learning, Figure Drawing, Judgment, and Categories
(see Table 5.24).

Two experienced standardization examiners served as
raters for the Writing subtest. Due to reduced variability

between raters, average percentage agreement coefficients
were calculated between the raters. The average interrater
agreement percentages for NAB Forms 1 and 2 Writing
scores are shown in Table 5.24. The percentage agreement
ranged from 95.0% for the primary Writing score (WRT) to
100.0% for Writing Spelling (WRT=spl). Overall, there was
an average 98.1% interrater agreement for the Writing scores.

For the remaining subtests (i.e., Story Learning, Figure
Drawing, Judgment, and Categories), one-way single-
measure intraclass correlation coefficients (ICC) were calcu-
lated (see Table 5.24). The average ICCs for Story Learning
range from .93 for Story Learning Thematic Unit Immediate
Recall (STL~irc:thu) to .99 for Story Learning Phrase Unit
Immediate Recall (STL—-irc:phu). The average ICCs for
Figure Drawing range from .83 for Figure Drawing Copy
(FGD—-cpy) to .96 for Figure Drawing Copy Fragmentation
(FGD-cpy:frg). The average ICCs for Judgment and
Categories were .85 and .97, respectively. The interrater reli-
ability study demonstrated overall excellent reliability, and
these data show that, for the NAB tests that require scoring
judgment, scoring can be accomplished reliably by appropri-
ately trained scorers.

Table 5.24
Summary of Interrater Reliability
for Selected Scores for Forms 1 and 2

Average interrater
reliability (ICC)/

Test Acronym % agreement®
Writing WRT 95.0%
Writing Syntax WRT-syn 95.5%
Writing Legibility WRT-leg 98.5%
Writing Spelling WRT-spl 100.0%
Writing Conveyance WRT-cnv 98.5%
Story Learning Trial 1 Phrase Unit STL-irc:phu 99
Story Learning Trial 1 Thematic Unit STL—irc:thu .93
Figure Drawing Copy FGD-cpy .83
Figure Drawing Copy Organization FGD-cpy:org .95
Figure Drawing Copy Fragmentation FGD-cpy:frg .96
Figure Drawing Copy Planning FGD-cpy:pln .88
Figure Drawing Immediate Recall FGD-irc .90
Figure Drawing Immediate Recall Organization FGD-irc:org .93
Figure Drawing Immediate Recall Fragmentation = FGD-irc:frg .89
Figure Drawing Immediate Recall Planning FGD-irc:pln .87
Judgment IDG .85
Categories CAT 97
Note. N = 30.

49, agreements are reported as percentages; interrater reliability is reported as an intraclass correlation

coefficient (ICC).
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Reliability of the NAB
Composite Scores

Given that alpha coefficient is an inappropriate estimate
for many NAB scores, G coefficients were uniformly used
as reliability estimates for the purpose of calculating the reli-
ability estimates of Screening Domain, Total Screening
Index, module index, and Total NAB Index scores. The reli-
ability coefficients for all composite scores were calculated
with the formula recommended by Guilford (1954) and
Nunnally (1978). Table 5.25 presents the composite reliabil-
ities for the Screening Domain, Total Screening Index, mod-
ule index, and Total NAB Index scores, along with the
corresponding standard errors of measurement (SEMs). The
reliabilities for the Screening Domain scores range from .55
for the Screening Language Domain score to .91 for the
Screening Attention Domain score. The median Screening
Domain score reliability coefficient is .79, and the Total
Screening Index reliability coefficient is .80. The module
index score reliabilities range from .79 for the Language
Index score to .93 for both the Attention Index and Memory
Index scores. The reliability coefficient of the Total NAB
Index score is .96. As expected, the module index scores
generally have higher reliabilities than the corresponding
Screening Domain scores. These data clearly demonstrate
that the obtained reliability estimates range from good to
excellent. Additionally, given the psychometric issues

discussed previously (e.g., restriction of score range) and the
unique characteristics of many of the neuropsychological
constructs measured, the overall NAB reliability estimates
are excellent.

STANDARD ERRORS OF
MEASUREMENT AND
CONFIDENCE INTERVALS

The standard error of measurement (SEM) is an estimate
of the expected error in an individual’s test score. As can be
seen in the following formula, the standard error of measure-
ment is inversely related to the reliability of a score:

SEM = SD * SQRT(1-r, )

In this formula, SD is the standard deviation of the
obtained T score (i.e., 10) or the standard deviation of the
obtained Screening Domain, Total Screening Index, module
index, and Total NAB Index scores (i.e., 15). For the various
reliability estimates presented in Tables 5.18 through 5.23,
the corresponding SEM was computed with this formula.
As 1s obvious from the formula, the smaller the SEM
(i.e., measurement error), the more confidence the user can
have in the precision of the obtained test score. When a
confidence interval is developed for a particular score, the
SEM is used to center the interval around the obtained score.

Table 5.25
Summary of Reliability Coefficients and Standard Errors of
Measurement (SEMs) for Screening Domain, Total Screening Index,
Module Index, and Total NAB Index Scores

Domain/Index score Reliability (G) SEM
Screening Module Domain/Index

Screening Attention Domain 91 4.50
Screening Language Domain .55 10.06
Screening Memory Domain 79 6.87
Screening Spatial Domain 1 8.08
Screening Executive Functions Domain .86 5.61
Total Screening Index .80 6.71
Index score

Attention Index .93 397
Language Index 79 6.87
Memory Index .93 3.97
Spatial Index .88 5.20
Executive Functions Index .89 497
Total NAB Index .96 3.00

Note. The reliabilities for the indexes were calculated with the formula recommended by Guilford (1954)
and Nunnally (1978). The SEMs are reported in T-score units. The relevant reliability coefficients and the
population standard deviation (i.e., 15) were used to compute the SEMs.
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For example, if an individual obtains a particular T score of
50 and the SEM is 5.10, using a 95% certainty level (i.e.,
+1.96 SEMSs) the user can be 95% certain that the individ-
ual’s true score is in the T-score range of 40 to 60.

When evaluating any particular primary, secondary, or
descriptive NAB score, the user must be mindful of the var-
ious factors that can influence reliability coefficients and, in
turn, influence the SEMs and resulting computed confidence
intervals. For example, reliability estimates that are attenu-
ated due to restriction of score range will have relatively
larger confidence intervals. In this example, these relatively
larger confidence intervals may very well be an artifact of the
inherent psychometric limitations that produced the reliabil-
ity coefficient and, thus, contributed to the computation of
the larger confidence interval.

For most users, however, the Screening Domain, Total
Screening Index, module index, and Total NAB Index scores
will be the primary focus of interpretation and, therefore,
confidence intervals have been developed for the user at the
90% and 95% levels. These are presented in the normative
tables of the selected norms manual.

SCORE DIFFERENCES

An important consideration in the interpretation of an
individual examinee’s performance is the magnitude of dif-
ference between scores. Score differences or discrepancies
have at least two important aspects. The first issue specifi-
cally addresses the concept of measurement error. That is to
say, after consideration of measurement error, are statisti-
cally reliable score differences present? The second issue
addresses the actual occurrence rates as expressed in cumu-
lative percentages in such discrepancies that are actually
present in the population. It is quite possible to obtain differ-
ence scores that are statistically significant but that occur
relatively frequently in the standardization sample and, by
extrapolation, in the overall population.

Statistical Significance of Module
Primary Scores and Index Score
Differences

The probability level associated with score differences is
a reflection of the reliability of such differences. When the
probability is very low (e.g., p < .01), the test user can have
a high degree of confidence that this difference is reliable.
The standard error of measurement of score differences
(SEM,y) formula is used as a basis in making this determi-
nation. Multiplying the SEM;z by the desired z value pro-
vides the critical value that the score differences must
achieve to be considered statistically significant.

The differences required for statistical significance at the
p = .01 and p = .05 levels between all combinations of
Screening Domain scores and the Total Screening Index
score are presented in Table 5.26. Table 5.27 presents the
analogous values required for statistical significance for all
combinations of the module indexes and Total NAB Index.
In Table 5.27, for example, the difference between the
Attention Index and Language Index must be at least 15.6
(i.e., 16) points in order to be statistically different at the p =
.05 level, and at least 20.5 (i.e., 21) points at the p = .01
level. Additionally, Tables 5.28 through 5.33 present the
required statistical differences between the primary scores
for each of the six NAB modules. Critical values for statisti-
cally significant differences are given for both the p = .05
and p = .01 levels. In Table 5.28, for example, a difference
between Screening Digits Forward (S-DGF) and Screening
Digits Backward (S-DGB) of at least 9.8 (i.e., 10) T-score
points is required at the p = .05 level (12.9 points at the p =
.01 level) for statistical difference. Because all of the gen-
eralizability study participants in the demographically
corrected standardization sample are also contained in the
U.S. Census-matched standardization sample, Tables 5.28
through 5.33 provide the required critical values for evaluat-
ing primary score statistical differences between primary
T scores based on either standardization sample.

Base Rates of Index Score Differences

The base rate refers to the cumulative percentage of the
discrepancy occurrence that is found in the standardization
sample, and, by extrapolation, in the general population. As
previously noted, statistically significant differences
between an individual’s Screening domain or module index
scores may or may not be rare in the general population.
Therefore, it is important to evaluate statistically significant
differences within the context of population rarity: A statisti-
cally significant score difference within the context of a low
base rate may be clinically important, while such a differ-
ence with a relatively higher base rate would not necessarily
warrant the same clinical significance.

The frequencies of score differences between Screening
Domain and Total Screening Index scores are presented in
Tables 5.34 and 5.35 for the demographically corrected stan-
dardization sample and the age-based, U.S. Census-matched
sample, respectively. The frequencies of score differences
between main module index scores and the Total NAB Index
score are presented in Tables 5.36 and 5.37 for the demo-
graphically corrected standardization sample and the age-
based, U.S. Census-matched sample, respectively. These
tables present the cumulative percentages of the absolute
differences (i.e., regardless of the direction of the score dif-
ference) between each possible pair of scores.
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Table 5.26

Discrepancies Between Screening Module Domain/Index Scores Required

for Statistical Significance at the .05 and .01 Levels of Confidence

Required discrepancy

Module Domain/Index pair Acronym p=.05 p=.01
Screening Attention Domain — Screening Language Domain S-ATT - S-LAN 21.6 28.4
Screening Attention Domain — Screening Memory Domain S-ATT - S-MEM 16.1 21.2
Screening Attention Domain — Screening Spatial Domain S-ATT - S-SPT 18.1 23.9
Screening Attention Domain — Screening Executive Functions Domain S-ATT - S-EXE 14.1 18.6
Screening Attention Domain — Total Screening Index S-ATT - S-NAB 15.8 20.8
Screening Language Domain — Screening Memory Domain S-LAN - S-MEM 239 314
Screening Language Domain — Screening Spatial Domain S-LAN - S-SPT 253 333
Screening Language Domain — Screening Executive Functions Domain S-LAN - S-EXE 22.6 29.7
Screening Language Domain — Total Screening Index S-LAN - S-NAB 23.7 31.2
Screening Memory Domain — Screening Spatial Domain S-MEM - S-SPT 20.8 274
Screening Memory Domain — Screening Executive Functions Domain S-MEM - S-EXE 174 229
Screening Memory Domain — Total Screening Index S-MEM - S-NAB 18.8 24.8
Screening Spatial Domain — Screening Executive Functions Domain S-SPT - S-EXE 19.3 254
Screening Spatial Domain — Total Screening Index S-SPT — S-NAB 20.6 27.1
Screening Executive Functions Domain — Total Screening Index S-EXE - S-NAB 17.1 22.6

Note. Differences required for statistical significance are based on the standard errors of measurement (SEMs) of each index and are calculated with
the following formula: Difference score = Z\/(SEMQ2 + SEM,2), where the Z is the normal curve value associated with the .05 and .01 significance

levels and SEM"1 and SEMb are the standard errors of measurement of the two domains/indexes.
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Table 5.27
Discrepancies Between Module Index and Total NAB Index Scores Required
for Statistical Significance at the .05 and .01 Levels of Confidence

Required discrepancy

Module Index pair Acronym p=.05 p=.01
Attention Index — Language Index ATT - LAN 15.6 20.5
Attention Index — Memory Index ATT - MEM 11.0 14.5
Attention Index — Spatial Index ATT - SPT 12.8 16.9
Attention Index — Executive Functions Index ATT - EXE 12.5 16.4
Attention Index — Total NAB Index ATT - T-NAB 9.8 12.8
Language Index — Memory Index LAN - MEM 15.6 20.5
Language Index — Spatial Index LAN - SPT 16.9 222
Language Index — Executive Functions Index LAN - EXE 16.6 21.9
Language Index — Total NAB Index LAN - T-NAB 14.7 194
Memory Index — Spatial Index MEM - SPT 12.8 16.9
Memory Index — Executive Functions Index MEM - EXE 12.5 16.4
Memory Index — Total NAB Index MEM - T-NAB 9.8 12.8
Spatial Index — Executive Functions Index SPT - EXE 14.1 18.6
Spatial Index — Total NAB Index SPT — T-NAB 11.8 15.5
Executive Functions Index — Total NAB Index EXE - T-NAB 11.4 15.0

Note. Differences required for statistical significance are based on the standard errors of measurement (SEMs) of each index and are calculated with
the following formula: Difference score = Z\/(SEMa2 + SEM,2), where the Z is the normal curve value associated with the .05 and .01 significance
levels and SEM, and SEM, are the standard errors of measurement of the two indexes.
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Table 5.29
Discrepancies Between Attention Module Primary Scores Required for
Statistical Significance at the .05 and .01 Levels of Confidence for All Ages

) %l %l N N N Y, AN
Primary score Acronym F & & & § § §&§ & § §F &
Digits Forward DGF — 9.8 112 92 121 90 123 134 129 174 95
Digits Backward DGB 129 — 112 91 121 89 123 134 129 173 95
Dots DOT 148 147 — 107 132 105 135 144 140 182 109
Numbers & Letters N&L, - 121 120 140 — 116 82 118 129 124 170 89
Part A Speed spd
Numbers & Letters N&L, - 159 159 174 152 — 114 142 151 147 187 118
Part A Errors err
Numbers & Letters N&L, - 1.8 1.7 138 109 150 — 116 128 122 169 8.6
Part A Efficiency eff
Numbers & Letters N&L -~ 162 162 177 155 187 153 — 153 149 189 121
Part B Efficiency eff
Numbers & Letters N&L -~ 176 176 190 170 199 168 202 — 158 19.6 132
Part C Efficiency eff
Numbers & Letters N&L - 170 169 184 163 193 161 196 208 — 19.3 127
Part D Efficiency eff
Numbers & Letters N&L - 229 228 240 224 247 222 249 258 254 — 172
Part D Disruption dis
Driving Scenes DRV 126 125 144 11.7 156 113 159 173 167 226 —

Note. Differences required for statistical significance at the .05 level appear above the diagonal in the shaded area; differences significant at the .01
level appear below the diagonal. The differences required for statistical significance were calculated with the following formula: Difference score =
Z\/(SEMa2 + SEMbZ) where the Z is the normal curve value associated with the desired significance level and SEM, and SEM, are the standard
errors of measurement of the scores.

Table 5.30
Discrepancies Between Language Module
Primary Scores Required for Statistical Significance
at the .05 and .01 Levels of Confidence for All Ages

Primary score Acronym éQ § § §/$ Q’
Oral Production OPD — 170 148 163 16.1
Auditory Comprehension AUD 24 — 16.8 18.1 17.9
Naming NAM 195 221 — 161 159
Writing WRT 215 239 212 — 173
Bill Payment BIL 212 236 209 228 —

Note. Differences required for statistical significance at the .05 level appear above the diagonal in
the shaded area; differences significant at the .01 level appear below the diagonal. The differences
required for statistical significance were calculated with the following formula: Difference score =
Z\/(SEMa2 + SEMb2) where the Z is the normal curve value associated with the desired significance level
and SEM, and SEM, are the standard errors of measurement of the scores.
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Table 5.31
Discrepancies Between Memory Module Primary Scores Required for
Statistical Significance at the .05 and .01 Levels of Confidence for All Ages

> N

& o N S
g f FF s

Primary score Acronym g ¥ I I & & & & 8§ &

List Learning List A LLA-irc — 157 137 142 135 133 160 170 11.7 132
Immediate Recall

List Learning List B LLB-irc 206 — 167 172 165 164 186 195 15.1 163
Immediate Recall

List Learning List A LLA-sd:drc 180 220 — 154 147 145 170 180 13.1 144
Short Delayed Recall

List Learning List A LLA-Id:drc 187 226 203 — 152 150 175 184 13.6 15.0
Long Delayed Recall

Shape Learning SHL—irg 178 21.8 194 200 — 143 169 17.8 128 142
Immediate Recognition

Shape Learning SHL-drg 175 215 191 198 188 — 167 17.7 126 140
Delayed Recognition

Story Learning Phrase Unit STL—irc:phu 21.1 245 224 230 222 220 — 19.8 154 16.6
Immediate Recall

Story Learning Phrase Unit STL—drc:phu 224 257 237 242 234 232 260 — 16.5 17.6
Delayed Recall

Daily Living Memory DLM-irc 154 199 172 179 169 166 203 21.7 — 125
Immediate Recall

Daily Living Memory DLM-drc 174 215 190 197 187 185 219 232 165 —
Delayed Recall

Note. Differences required for statistical significance at the .05 level appear above the diagonal in the shaded area; differences significant at the .01
level appear below the diagonal. The differences required for statistical significance were calculated with the following formula: Difference score =
Z«/(SEMa2 + SEMbZ) where the Z is the normal curve value associated with the desired significance level and SEM, and SEM, are the standard
errors of measurement of the scores.
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Table 5.32
Discrepancies Between Spatial Module Primary Scores Required for
Statistical Significance at the .05 and .01 Levels of Confidence for All Ages

&

. Q Q Q O
Primary score Acronym N & & & & X
Visual Discrimination VIS — 12.5 14.6 19.1 15.1 15.1
Design Construction DES 16.5 — 11.0 16.5 11.6 11.7
Figure Drawing Copy FGD-cpy 19.2 144 — 18.1 13.8 13.9
Figure Drawing Copy Organization FGD-cpy:org 25.1 21.7 23.8 — 18.5 18.5
Figure Drawing Immediate Recall FGD-irc 19.8 15.3 18.2 243 — 144
Map Reading MAP 19.9 154 18.3 244 18.9 —

Note. Differences required for statistical significance at the .05 level appear above the diagonal in the shaded area; differences significant at the .01
level appear below the diagonal. The differences required for statistical significance were calculated with the following formula: Difference score =
Z\/(SEMa2 + SEMbZ) where the Z is the normal curve value associated with the desired significance level and SEM, and SEM, are the standard
errors of measurement of the scores.

Table 5.33
Discrepancies Between Executive Functions Module
Primary Scores Required for Statistical Significance at
the .05 and .01 Levels of Confidence for All Ages

4 >
Primary score Acronym §/ N & &
Mazes MAZ — 13.2 8.0 10.5
Judgment IDG 17.3 — 140 155
Categories CAT 106 184 — 115

Word Generation WGN 13.8 204 15.1 —

Note. Differences required for statistical significance at the .05 level appear above the diagonal in the
shaded area; differences significant at the .01 level appear below the diagonal. The differences
required for statistical significance were calculated with the following formula: Difference score =
Z\/(SEMa2 + SEMbZ) where the Z is the normal curve value associated with the desired significance level
and SEM, and SEM, are the standard errors of measurement of the scores.
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