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Abstract
Disability-related test accommodations are requested frequently, especially at the postsecondary level and on licensing exami-
nations. Access to such accommodations typically relies on proof of impairment in some area of academic functioning. The
Nelson Denny Reading Test (NDRT; Brown, Fishco, & Hanna, 1993a, 1993b) is often employed by clinicians in order to
demonstrate the need for extra time accommodation. The NDRT employs grade-based norms, meaning that postsecondary
and graduate-level students who take the test are compared not with all of their same-aged peers but rather to a rarefied group
of individuals who have achieved equally high levels of education. This leads to a skewed distribution of scores that, in turn,
makes otherwise normally functioning individuals appear impaired. Employing the actual normative data from the NDRT, this
study investigated the effect that use of such grade-based norms has on ratings of normative and relative impairment. With the
same raw score, substantially more individuals would be classified as impaired on a measure of timed reading comprehension
when higher grade level norms are applied as comparedwith norms that represent a broader sample of individuals. These findings
demonstrate clearly that grade-based norms should not be employed when using the NDRT to determine disability-related
normative impairment.
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Academic testing accommodations allow individuals with dis-
abilities to participate equally when construct-irrelevant vari-
ables would otherwise interfere with accurate evaluation of
knowledge or skills (Fuchs & Fuchs, 2001; Lai & Berkeley,
2012; Roberts, 2012; Thurlow, Thompson, & Lazarus, 2006).
When used properly, testing accommodations lead tomore valid
test scores for examinees with disabilities; if given inappropri-
ately however they may give examinees an unfair advantage
allowing them to access significantly more of the test material
than their non-disabled peers (Lerner, 2004; Lewandowski,
Cohen, and Lovett, 2013; Lovett, 2010; Phillips, 1994). As
such, accurate measurement of normative impairment is essen-
tial when making disability determinations

The most commonly requested accommodation is extra time
(Bolt&Thurlow, 2004;Harrison&Wolforth, 2012; Julian et al.,
2004; Keiser, 1998; Kettler, 2012; Lewandowski et al., 2013;
Ofiesh, Hughes, & Scott, 2004; Stretch & Osborne, 2005), typi-
cally requesteddue to reportedproblemswith speedof readingor
processing information. To obtain such accommodations as an
adult,most institutionsor testingagenciesrequireassessmentdata
to be recent (that is, completed in the past 3–5 years; Gyenes &
Siegel, 2014; Lindstrom&Lindstrom, 2017).

High-stakes testing agencies such as Educational Testing
Services (2017) indicate that the need for extra test time must
be verified using a reliable, valid, and standardized test for use
with an adolescent or adult. The evaluator must use standard
scores if possible, and document a substantial limitation rela-
tive to most other individuals in the general population.
Unfortunately, very few standardized measures of reading
speed or timed reading comprehension ability exist with ap-
propriate adult normative data.

One of the tests most commonly employed to demonstrate
impaired speed of reading or comprehension in young adults
is the Nelson Denny Reading Test (NDRT; Brown et al.,
1993a). It is a timed test of reading comprehension and
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vocabulary, and offers a 1-min reading speed measure as well.
Two parallel forms allow for test-retest comparison. The scor-
ing manual allows test administrators to calculate scale scores
in relation to obtained raw scores for each of these three sub-
tests. Test users may compare this scale score with normative
data for individuals in various school grades ranging from
grade 9 through the end of grade 16 (i.e., end of a 4-year
university degree).

Although the test manual warns users that obtained scores
are not to be used for purposes of diagnosis, in absence of any
other standardized measures, many clinicians employ the
NDRT for just this purpose (Lewandowski et al., 2013;
Ready, Chaudhry, Schatz, & Strazzullo, 2012). Further, use
of the NDRT as proof of the need for extra time accommoda-
tions is recommended by many high-stakes testing agencies
(Ready et al., 2012) and clinicians (e.g., Kettler, 2012; Ofiesh
et al., 2004).

Unfortunately, it appears that the NDRT has many identi-
fied limitations to its usefulness as part of a diagnostic assess-
ment, especially when assessing students in undergraduate,
graduate, or postgraduate programs. When evaluated by the
Mental Measurements Yearbook in 1998, two independent
reviewers both identified that the NDRT had many psycho-
metric limitations and stressed that there was no empirical
support for its use as a diagnostic measure (Smith, 1998;
Murray-Ward, 1998). They noted that the standardization
sample was skewed towards more highly educated White in-
dividuals from middle socioeconomic status levels and not
representative of the socioeconomic or racial makeup of the
USA’s population at the time. Content validity of the compre-
hension section was said to be questionable, the technical
manual lacked data regarding predictive or concurrent validi-
ty, and the test manual warned users not to overinterpret test
scores. The reviews noted that the grade equivalent scores
provided in the manual were misleading and unreliable. This
is especially true at higher grades (see commentary below).
Both reviewers concluded that the NDRT was appropriate
only as a crude screening measure and lacked validity as a
method of diagnosing reading problems. This reechoed the
conclusions of Van Meter and Herrmann (1986) who
reviewed the previous version of the NDRT. Despite such
criticisms, however, the NDRT is still one of the most widely
used tests to document impairments in speed of reading com-
prehension in order to support need for academic
accommodations.

Determining Disability

According to the Americans with Disabilities Act, as amended
(ADAAA, 2008), an impairment rises to the level of a disabil-
ity if it substantially limits the ability of an individual to per-
form a major life activity as compared to most people in the

general population. In general, courts have interpreted this to
mean that the individual must be performing substantially
below average relative to most other people their age (e.g.,
Bibber v. National Board of Osteopathic Medical
Examiners, Inc., 2016), a conclusion supported by diagnostic
criteria for many cognitive disorders listed in the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5; American Psychiatric Association, 2013). As such,
extra time is a disability-related accommodation that should
be provided only to postsecondary students who have a doc-
umented functional impairment that keeps them from being
able to complete a test as quickly as most other people in the
general population. The question, however, is whether the
NDRT can identify functional impairments that require extra
time accommodation, especially in relation to the ADAAA
standard.

In order to determine whether an individual is
Bsubstantially impaired^ relative to most other people in the
general population, one must employ tests that compare the
test taker to this same normative population. Unlike almost all
other achievement tests that obtain a broad normative sample
from most individuals in the general population, the NDRT
offers only grade-based normative data. This means that the
test taker is being compared not to all other individuals at a
given age but to only those few individuals who attained a
certain level of higher education. The normative data for the
NDRT were collected in 1991 and 1992 using the 1980 US
Census as a guide for sampling characteristics (Brown et al.,
1993a). According to the US Census Bureau, only 80.2% of
persons age 25 or older had obtained even a high school di-
ploma in 1993, and only 21.9% of this group had completed a
bachelor’s degree or higher (U.S. Census Bureau, 2017).
Hence, concerns arise regarding the validity of using such
grade-specific norms to determine functional impairment in
undergraduate or graduate-level students in relation to most
other individuals in the general population, as most people at
that time did not participate in or complete higher education
degrees.

Brooks, Sherman, Iverson, Slick, and Strauss (2011)
reviewed the significant problems that can occur when clini-
cians employ tests with skewed distributions (i.e., with nor-
mative data obtained mainly or exclusively from only one half
of the theoretical normal distribution), especially when
attempting to identify impairment relative to most other indi-
viduals in the general population. In particular, they note that
tests with a highly educated normative sample that exclude a
proportion of people falling in the lower half of the normal
distribution will consistently identify normally achieving in-
dividuals as being impaired. In essence, it is similar to evalu-
ating a person’s tennis skills by comparing her not to all fe-
male tennis players her age but to only those few who played
collegiate-level tennis. Relative to such an elite comparison
group, an otherwise average tennis player would be classified
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as impaired. Brooks et al. (2011) showed that when low-
functioning individuals are excluded from a normative sam-
ple, the resulting low end of the new distribution (or lowest
percentiles) are now occupied by a person who would have
populated the higher percentiles in the normal distribution of
all individuals in the general population. They warn that this,
in turn, can lead to otherwise normally functioning individuals
being falsely identified as low functioning or impaired.

Prior studies (Cressman & Liljequist, 2014; Giovingo,
Proctor, & Prevatt, 2005) have shown that this type of mis-
classification can occur in tests other than the NDRT when
using grade-based norms to determine whether a student has
a Learning Disability (LD). Indeed, both studies cited above
showed clearly that a much higher proportion of postsecond-
ary students would be classified as LD when using grade- as
opposed to age-based norms. In the Giovingo et al. study,
proportions of symptomatic students whose achievement
scores fell below the 16th percentile changed from 40.6%
when employing age-based norms to 66.5% when using
grade-based norms. Cressman and Liljequist’s findings were
even more striking. Using an obtained score below the 16th
percentile as a proxy for academic impairment, they found that
choice of normative comparison group had an extreme im-
pact; whereas between 5.9 and 13.4% of postsecondary stu-
dents in their sample obtained an achievement score below
this level compared with their same-aged peers, between
33.2 and 55.9% fell below this level in comparison to their
same-grade peers.

Given that the NDRT normative sample contained mainly
middle- to high-income individuals, especially in the 4-year
university samples, and that very few adults at that time com-
pleted 4 years of university, one must question the extent to
which scores obtained when using grade-based norms from
the NDRT might inaccurately identify normally functioning
students as being impaired.

This study therefore examined the NDRT normative da-
ta and technical manual to answer the following questions:
First, to what extent do identical scaled scores from
Reading Rate and Reading Comprehension change in rel-
ative performance value (i.e., percentile ranking) depend-
ing on grade level of norms applied, and to what extent
does this alter interpretation of the score value (i.e., im-
paired or not)? (Typically, students in upper grades are
given only the comprehension and reading rate tests and
not the vocabulary subtest. Hence, we examined only these
two subtests.) We hypothesized that individuals whose
scores would otherwise be considered normally achieving
relative to most other individuals in the general population
would now be classified as impaired when their raw scores
were interpreted using third- or fourth-year university
grade-based norms from the NDRT, and that fewer stu-
dents in upper grades could achieve scores classified as
being average or above average. Second, and relatedly,

we reviewed mean scores at each grade level from the
technical manual to determine how these average scores
were ranked using both same-grade level norms and the
pooled normative sample. Also of interest was the number
of students at each grade level who were able to finish all
or 75% of the comprehension subtest in the normal time
provided. Finally, we investigated which reference group
from the NDRT appears to best represent a proxy for most
people in the general population. This involves evaluating
size of each grade-based sample and the proportion of
scores in each grade that could be classified as being above
or below average.

Method

Materials

In this study, we employed the normative data provided in the
scoring manual for the NDRT (Brown et al., 1993a), Form G,
Reading Comprehension and Reading Rate. The use of the
actual normative data provides a particularly useful frame of
reference from which to evaluate all possible scores across the
NDRT grade spectrum. In most studies, pre-selected samples
of individuals are drawn from clinical samples, which likely
produce a restriction of range. In this study, instead, we used
the actual normative data, thus avoiding the potential con-
found of sample pre-selection effects on the dependent vari-
ables of interest.

The scoring manual provides all possible raw scores for the
Reading Comprehension and one-minute Reading Rate sub-
tests of the NDRT. The Reading Comprehension subtest con-
sists of seven passages with a total of 38 comprehension ques-
tions based on these passages. Examinees are given 20 min to
read the passages silently and answer factual or inferential
multiple-choice questions about the material. Reading Rate
is determined when examinees are stopped after 1 min and
asked to self-identify what line of the passage they are reading
at that moment. There are 41 lines of text allowing for 41
possible scores. The NDRT Technical Manual (Brown et al.,
1993b) explains that the length of the first passage was delib-
erately chosen such that almost no student, regardless of grade
level, could complete it in 1 min.

Other information of interest was provided only in the
NDRT Technical Manual (Brown et al., 1993b). This in-
cluded information regarding size of the normative groups
in each grade category, and number of students in each age
group who were able to complete 75 or 100% of the
Comprehension questions within the allotted standard time
limit. The technical manual is not provided when the
NDRT is purchased, and is currently out of print. As such,
it seems likely that many test users have not reviewed the
information contained in this separate document.
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Procedure

The range of all possible scores for both Reading
Comprehension and Reading Rate were calculated for form
G of the NDRT. Possible raw scores for the Comprehension
test ranged from 0 to 38, which translates into corrected raw
scores from 0 to 76 (the manual instructs the test user to dou-
ble the obtained raw score before interpretation). For Reading
Rate, the manual offers 41 possible raw scores ranging from 7
to 601 (i.e., the story has 41 lines, such that finishing the first
line produces a score of 7 words read and finishing all 41 lines
produces a score of 601). All possible raw scores for both
Reading Rate and Comprehension were recorded and then
converted into scaled scores as outlined in the manual for
scoring and interpretation (Brown et al., 1993a). Each possible
raw score corresponds with only one scaled score, and the
relative meaning of each scaled score changes depending on
grade level chosen for interpretation. As such, the associated
percentile scores for each scaled score was then determined
relative to the normative data provided for seven different
grade levels: students in Grade 12 (senior year high school),
grades 13 and 14 from 2-year colleges, and grades 13 through
16 from 4-year universities. All percentile scores were calcu-
lated relative to the end-of-year norms provided in the test
manual. This process yielded seven different percentile scores
for each calculated scaled score (one for each grade cohort).
Given, however, that percentile scores are not on an interval
scale, we converted each obtained percentile score to a normal
curve equivalent (NCE) score using the conversion table pro-
vided in the NDRT manual for scoring and interpretation (p.
41). NCE scores are standardized scores with a mean of 50
and a standard deviation of 21.06, and these scores represent
equal units. As such, they may be employed to compute av-
erages and make statistical comparisons regarding score
changes obtained when using different grade-based norms.

As an alternative to using grade-based norms for interpre-
tation, the test manual notes that the scaled scores provided in
the normative manual are Bbased on the pooled standardiza-
tion sample from Grades 10, 11, and 12 and both two-year
college classes and both lower division classes in the four-year
institutions^ (p. 14). The unweighted pooled distribution from
these seven different groups is combined into a system of
normalized scaled scores for which the mean was set at 200
with a standard deviation of 25. The size of this pooled nor-
mative sample was 8600. By contrast, the sizes of the samples
in the upper-year university normative groups were relatively
small (see Table 1).

To investigate the magnitude of score change obtained
when identical scale scores are interpreted using different
grade-based norms, we then tabulated the various percentile
(and then NCE) scores returned when identical data were
interpreted using norms for each of Grades 12 through 16,
and compared these to either the pooled scale scores from

the test manual or to individuals at the end of high school
(assuming that one or the other of these would more closely
resemble Bmost people in the general population^). To allow
for a comparison between ranking using grade norms and the
pooled norms, scale scores were converted to NCE scores.

Results

Difference scores across the spectrum of Reading
Comprehension-derived scores were calculated by subtracting
the corresponding NCE values between scores generated
when using the Grade 12 norms and scores obtained when
using grade-based normative data from Grade 13 and higher.
These difference scores were then converted to z scores. As
shown in Fig. 1, obtained NCE scores decreased across all but
the lowest scores or the very highest two or three scores.
Further, a trend was evident in that calculated NCE scores
(and associated percentile scores) decreased as comparison
group increased in grade level. In fact, the same raw score is
systematically ranked lower as grade level increases, such that
if Grade 16 norms are employed there was just over a one-SD
decline in calculated scores across the majority of the distri-
bution when compared with rankings obtained using the
Grade 12 norms. The only exceptions were at the lowest end
(raw scores below 8 which translated consistently into a score
at the first percentile), raw scores between 9 and 12 (where the
NCE difference was slightly less than 1 SD), and perfect or
near perfect scores (raw scores of 38 or 37 which also yielded
consistent scores at the 99th percentile). Even using Grade 15
norms resulted in a NCE score decrease of half to three-
quarters of a standard deviation across most possible raw
scores.

A similar pattern was obtained if the difference scores
were derived using pooled standardization norms as a
proxy for Bmost people in the general population^ and
comparing these to the grade-based normative data from
Grade 13 and higher. As shown in Fig. 2, the pattern of

Table 1 NDRT normative sample sizes by grade

N

Pooled standardization sample size 8600

Grade 10 1714

Grade 11 1483

Grade 12 1271

Grade 13 2-year college 2023

Grade 14 2-year college 1043

Grade 13 4-year university 1043

Grade 14 4-year university 488

Grade 15 4-year university 584

Grade 16 4-year university 558
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score decline remained (i.e., similar raw scores consistent-
ly result in lower NCE scores as grade level increased),
but the magnitude of the difference was even greater.

Indeed, both Grade 14 and 15 norms now consistently
yielded score differences of close to 1 SD across most
possible scores, and the grade 16 norms changed the

Possible raw scores
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interpretation by almost 1.5 SD across most of the possi-
ble raw score distribution.

Also of interest was the change in classification of scores
(average, 16th to 84th percentile; above average, above the
84th percentile; or impaired, below the 16th percentile) de-
pending on which set of norms was employed to interpret
identical raw scores. For timed Reading Comprehension, it
was clear that as grade level increased, the number of scores
interpreted as impaired increased and the number said to be
average or above average decreased (see Table 2). In fact,
using norms from Grade 16 only two scores (5.3%) would
be classified as above average, 13.6% classified as average,
and 63.2% of all possible scores are interpreted as impaired.
Only when one employs the pooled norms to interpret the
meaning of similar raw scores does one obtain a distribution
that even remotely resembles a normal distribution; even here,
however, more scores are interpreted as falling below as com-
pared to above average. This means that the normative sample
on which these scores are based is skewed, having relatively
higher functioning and fewer lower functioning individuals in
the sample.

No consistent pattern was found when calculating Reading
Rate score differences between Grade 12 and other grades. As
shown by Fig. 3, while identical raw scores were interpreted
as falling at a lower NCE level as grade level increased, this
occurred primarily at the lower raw score level.

The trend in classification change was not observed when
examining the distribution of possible Reading Rate scores.
Indeed, as shown in Table 3, across all grade levels, more raw
scores are considered to fall above average than in any other
classification. Scores interpreted as being average outnumber
those considered impaired only when the pooled norms or
Grade 12 norms are used to interpret obtained raw scores.
Using any other grade level normative data, more scores are
interpreted as being impaired relative to average. At the Grade

16 level, 31.7% of all possible scores are classified as im-
paired, whereas only 22% of these same scores would be so
classified by the pooled norms.

Given that the technical manual does not provide informa-
tion regarding the score distributions at each grade or how
percentile rankings were calculated by grade, it was of interest
to investigate how the average student performed in each nor-
mative grade cohort. One might assume, for instance, that an
average score at a given grade level would translate into a
score at the 50th percentile, and that other scores would be
distributed evenly around this mean. We therefore used the
mean raw scores and standard deviations (SD) data provided
in the technical manual (Brown et al., 1993b), calculating the
associated scaled scores for both Reading Comprehension and
Reading Rate in each of the grade levels sampled, and the
percentile rank that would be associated with each of these
mean scores if the consonant grade level norms were applied.
These percentiles show how an average student would be
ranked relative to his or her same-grade peers. As may be seen
in Table 4, if the scaled scores are used to interpret perfor-
mance, one finds the expected improvement in average level
of functioning relative to most other people in the general
population as grade level increases. In other words, average
performance improves as grade goes up relative to a broad
normative sample. By contrast, the average raw Reading
Comprehension score for each grade translates into percentile
scores that become progressively smaller at increasing grades,
such that the average score obtained by those in the Grade 16
cohort is ranked as being better than only 31% of students at
that grade level. Even in Grade 12, the mean score translates
into a percentile rank that is slightly lower than average (46th
percentile). Further, the standard deviation associated with the
mean scores indicates that the score distribution was not nor-
mal. Indeed, while a score that is 2 SD below average consis-
tently translates into a score falling in the 1st to 4th percentile
(recall that the raw scores range from 0 to 38 and are then
doubled before calculating a scaled score), the upper range
(i.e., 2 SD above the mean) of all but the Grade 12 scores
exceeds the maximum raw score possible.

By contrast, the mean scores obtained from the technical
manual for Reading Rate consistently translate into both
scaled scores and percentile scores that are just above average,
ranging from the 52nd to the 58th percentile. In other words,
even using scale scores the average Reading Rate does not
change across grade level. Additionally, the standard devia-
tion of Reading Rate scores suggests a non-normal distribu-
tion as the upper limit of the distribution is not reached. As
shown in Table 5, while a score of 2 SD below the mean
results in percentile ranks at the 1st percentile, a score of 2
SD above the mean only equates to a score better than 95 or
96% of the sample, a rank that is less than 2 SD within a
normal (Gaussian) distribution of scores. Given that the max-
imum possible raw score is 601, scores in each grade that are 2

Table 2 Number and percentage of all possible calculated scores falling
within, below, or above average for Reading Comprehension on the
NDRT

Below average Average Above average

Norms used N % N % N %

Pooled 13 34.2 16 42.1 9 23.7

Gr. 12 14 36.8 18 47.4 6 15.8

Gr. 13 Two-year college 16 42.1 17 44.7 5 13.8

Gr. 14 Two-year college 17 44.7 15 39.5 6 15.8

Gr. 13 Four-year university 17 44.7 17 44.7 4 10.5

Gr. 14 Four-year university 19 50.0 16 42.1 3 7.9

Gr. 15 Four-year university 21 55.3 14 36.8 3 7.9

Gr. 16 Four-year university 24 63.2 12 13.6 2 5.3

Gr. grade
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SD above the mean still fall at least 2 SD below the highest
possible raw score, again indicating that the distribution of
scores is skewed.

Finally, we were interested in determining the percent-
age of students for whom use of different grade level
norms would change the classification of identical obtain-
ed raw scores on the timed Reading Comprehension sub-
test. In other words, how many identical raw scores would
change classification level depending on norms employed,
assuming either that the Grade 12 or the pooled norms are

most representative of the general population. As shown
in Table 6, relatively few scores change classification if
one uses grade 13 2-year college as opposed to Grade 12
norms. Similarly, relatively few score classifications
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Table 4 Reading Comprehension mean raw values and SD by grade
converted into scaled scores and percentiles for average performance, 2
SD below, and 2 SD above average as a function of grade

Grade 12 13 C 14 C 13 U 14 U 15 U 16 U

Average values

Mean raw score 45.22 46.78 50.13 48.50 52.44 55.70 59.07

SD 15.74 15.61 15.42 15.27 14.84 14.46 12.29

SS 204 204 210 207 216 219 223

Percentile 46 39 38 39 40 38 31

Values 2 SD below average

Mean raw scores 13.74 15.56 19.29 17.96 22.76 28.76 34.49

SS 154 157 160 160 166 176 185

Percentile 1 1 1 1 2 4 3

Values 2 SD above average (maximum raw score is 76)

Raw scores 76.70 78.00 80.39 79.04 82.12 84.62 83.65

SS 251 251 251 251 251 251 251

Percentile 99 99 99 99 99 99 99

All mean scores copied from the NDRT Technical Manual (Brown et al.,
1993b)

C 2-year college, U 4-year university, SS scaled score

Table 3 Number and percentage of all possible scores falling within,
below, or above average for Reading Rate on the NDRT

Below average Average Above average

Norms used N % N % N %

Pooled 9 22.0 12 29.3 20 48.8

Gr. 12 10 24.4 11 26.8 20 48.8

Gr. 13 Two-year college 11 26.8 10 24.4 20 48.8

Gr. 14 Two-year college 12 29.3 10 24.4 19 46.3

Gr. 13 Four-year university 11 26.8 11 26.8 19 46.3

Gr. 14 Four-year university 12 29.3 10 24.4 19 46.3

Gr. 15 Four-year university 12 29.3 10 24.4 19 46.3

Gr. 16 Four-year university 13 31.7 9 22.0 19 46.3

Gr. grade

Psychol. Inj. and Law (2019) 12:17–28 23



change if pooled norms are employed to interpret the raw
scores instead of Grade 12 norms. By contrast, 26% of
scores that would be interpreted as average based on
Grade 12 norms would now be classified as impaired if
Grade 16 norms were applied and 29% if the pooled nor-
mative sample was used as the best estimate of general
population performance. Fewer, but a still substantial
number of possible scores would also be interpreted dif-
ferently when upper-year (grade 14 or 15 university) nor-
mative data are employed as compared with either Grade
12 or the pooled norms. Such score changes were not as
evident in Reading Rate, where use of either pooled or
Grade 12 norms did not change score classification sig-
nificantly. Indeed, fewer than 10% of the scores experi-
enced a change in classification if Grade 16 norms were
employed compared with Grade 12 or pooled norms, and
fewer than 5% of other grade scores result in a classifica-
tion change relative to these latter norms.

Discussion

The goal of the present study was to evaluate critically the
normative data for the NDRT, specifically investigating how
the use of grade norms instead of age norms obtained from the
general population might change the identification of impair-
ment in adults who have attained various levels of postsec-
ondary education. Examining the normative data collected
from students in Grade 12 and higher, it is clear that substan-
tially more students were recruited for the normative sample
from the first 2 years of college compared with the upper years
of university. Further, the pooled normative data provided in
the NDRTmanual, representing the combined and normalized
data from all students in Grades 10 through 12 and the first
2 years of both college and university, provides a much larger
and more broadly representative comparison group against
which to determine overall level of functioning. Given that
the vast majority of the population at the time of norming

Table 5 Reading Rate mean raw values and SD by grade converted into scaled scores and percentiles for average performance, 2 SD below, and 2 SD
above average as a function of grade cohort

Grade 12 13 C 14 C 13 U 14 U 15 U 16 U

Average values

Mean raw score 226.21 230.21 238.21 234.21 242.50 246.22 250.26

SD 87.38 87.37 86.80 87.18 85.77 84.88 83.32

SS 201 204 204 204 208 208 208

Percentile 52 57 52 54 58 56 52

Values 2 SD below average

Mean raw score 51.54 55.47 64.61 59.85 70.96 76.46 83.62

SS 151 151 155 151 155 159 159

Percentile 1 1 1 1 1 1 1

Values 2 SD above average (maximum raw score is 601)

Raw scores 400.97 404.95 411.81 408.57 414.04 415.98 416.90

SS 254 254 259 259 259 259 259

Percentile 95 95 96 96 95 95 95

All mean scores copied from the NDRT Technical Manual (Brown et al., 1993b)

C 2-year college, U 4-year university, SS scaled score

Table 6 Percentage change in
classification for Reading
Comprehension scores as a
function of the norms employed
and comparison group chosen
(grade 12 or pooled norms)

Grade 12 norms Pooled norms
Average to below average Average to below average
% change % change

Gr. 12 3

Gr. 13 Two-year college 5 8

Gr. 14 Two-year college 8 11

Gr. 13 Four-year university 8 11

Gr. 14 Four-year university 13 16

Gr. 15 Four-year university 18 21

Gr. 16 Four-year university 26 29

Gr. grade
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had not completed a 4-year university program, it seems rea-
sonable to conclude that the pooled normative data (mean of
200, SD of 25) or the grade 12 norms are likely the best proxy
for use when determining impairment relative to most other
people in the general population.

As hypothesized, we demonstrated that individuals whose
performance would otherwise be considered normally achiev-
ing relative to most other individuals in the general population
are described as impaired when the same raw scores are com-
pared to individuals about to graduate from a 4-year universi-
ty. In fact, just over 63% of all possible raw scores on the
NDRTReading Comprehension subtest would result in a clas-
sification of impaired (i.e., below the 16th percentile) when
the end-of-4th-year norms are employed, and just over 55% if
compared with end-of-3rd-year norms. At the other extreme,
only the top two raw scores on the Reading Comprehension
subset (a perfect raw score of 38 or a score of 37) are
interpreted as falling above average if Grade 16 norms are
employed, and only three raw scores qualify as above average
if Grade 14 or 15 norms are applied. In fact, even the average
Reading Comprehension score achieved by those in Grade 16
is considered to fall at the 31st percentile relative to other
students at that grade level, even though the mean score is
almost one standard deviation above the average for the broad,
pooled norms. Clearly, the standards for measuring relative
performance change as grade level increases, such that any-
thing less than perfect or almost perfect is merely average
when compared with those at the end of grade 16.

Using all possible raw scores for the NDRT Reading
Comprehension measure, we found that as postsecondary
grade level increased, NCE (and thus percentile) scores de-
creased dramatically relative to the same raw score for all but
the most extreme scores. Further, assuming that either the
Grade 12 normative data or the pooled scale score data were
most representative of the average person in the general pop-
ulation, we found that up to 29% of timed Reading
Comprehension scores that would have otherwise been con-
sidered average were now classified as impaired relative to
higher grade level normative groups. Indeed, when employing
the Grade 16 norms, NCE scores decreased by a full standard
deviation or more across almost all possible raw scores, rela-
tive to Grade 12 norms, and by an average of almost one and a
half standard deviations when compared with the pooled
norms. The exceptions to this change were scores below the
first percentile (raw scores below 7) and the top two or three
scores at the highest extreme. Similar but slightly lower de-
creases were found if norms for Grade 15 were used to inter-
pret identical raw scores from the Reading Comprehension
subtest. In other words, as expected with a skewed normative
sample made up of mainly higher functioning individuals,
scores that would otherwise be considered normal using a
more representative comparison group are now said to be
impaired relative to those elite few in higher grade levels. If

a clinician were employing the older discrepancy method of
determining impairment, comparing IQ to achievement, it is
clear that large discrepancies would be found if Grade 16
norms were used to interpret obtained raw scores of any indi-
vidual with an average or above average IQ.

Score changes on the Reading Rate subtest were less ex-
treme regardless of grade level. However, this may be a func-
tion of the length of the reading passage. The Technical
Manual provides almost no information regarding grade level
performance on this measure, nor does it provide any infor-
mation regarding percent of individuals in each grade who
were able to read a specific number of words or the floor
and ceiling characteristics of each grade’s normative sample.
In describing how the Reading Rate measure was developed,
the manual refers readers to an obscure paper from 1957 com-
paring time-limited with rate-limited reading, but the cited
paper does not describe a 1-min reading measure.

Similar to the criticisms leveled by Raygor (1978), and
Raygor and Flippo (1980) regarding time required to complete
the previous version of this test, information provided in the
technical manual (Brown et al., 1993b) demonstrated clearly
that a large proportion of students in each of the normative
grade samples were unable to complete the Comprehension
test in 20 min (see Table 7). As may be seen, only 62% of the
Grade 16 normative group were able to complete the entire
test in the time provided, and only 87% were able to complete
even three-quarters of the test under normal time conditions.

The number of students unable to complete most or all of
the Reading Comprehension test increased as grade level de-
creased, such that in Grade 12 and first year college and uni-
versity samples more than half of students tested could not
complete the entire test in the time given. Similarly, a sizeable
number were unable to complete 75% of the test in the regular
time. Apart from mean scores, no other information regarding
the spread of obtained scores for Reading Rate by grade level
is provided in the manual.

The Technical Manual notes that the passage used to cal-
culate Reading Rate was chosen such that no student could
finish it in 1 min. As a result, it appears that the majority of
possible scores are classified as above average without justi-
fication as to how this classification was determined. Clearly,
the mean score obtained by students at each grade was rated as
almost exactly average, so the possible score distribution is
positively skewed. For instance, the mean Reading Rate is set
at a scaled score of 200 with a SD of 25. Unlike the Reading
Comprehension measure, where the highest scale score possi-
ble is 250 (two standard deviations above the mean), for
Reading Rate the maximum scale score (reading all 601 words
in 1 min) is set at 315. This translates into a score that is over
four standard deviations above the mean. By contrast, the
lowest possible scale score is 136 (2.5 SD below the mean).
As such, it is little wonder that more than half of the possible
scores listed in the test manual are classified as above average,
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as the score distribution is not symmetrical; the right hand tail
of the score distribution is elongated such that it spans over
four standard deviations from the mean while the left hand
side spans just over two. This information, along with the
weak reliability of this measure as reported in the technical
manual (r = 0.68), makes one question the accuracy of the
NDRT Reading Rate score.

Apart from questions regarding the adequacy of the grade-
based normative data, one must also consider the ease with
which scores on the NDRT could be manipulated. We know
that reading impairments are easy to feign and that clinicians
are unable to determine when such manipulation has occurred
(Harrison, Edwards, & Parker, 2008; Lindstrom, Coleman,
Thomassin, Southall, & Lindstrom, 2011). In fact,
Lindstrom et al. concluded that students feigning a reading
disability produced test score profiles that were Bdisturbingly
sophisticated^ (p. 316), easily meeting commonly used diag-
nostic criteria such as Bperforming below average on
psychoeducational tests^. The Reading Rate subtest requires
only that the subject self-identify to where they have read in
1 min; slowing down reading speed is one of the main strate-
gies employed by those feigning a reading disorder (Harrison
et al., 2008). Hence, it is likely that students actively
attempting to feign reading speed impairments could easily
produce test scores on the NDRT that would be interpreted
as indicating a substantial impairment in timed reading
proficiency.

Contrary to what many clinicians may believe, data from
the technical manual demonstrates clearly that a substantial
proportion of normal, non-disabled students in the NDRT nor-
mative samples of each grade were unable to complete the
Reading Comprehension subtest in 20 min. In fact, almost
40% of the grade 16 cohort and over half of students between
Grades 12 and 15 could not complete the timed Reading
Comprehension test in 20 min. Further, 13% of the Grade 16
group were not able to complete even 75% of this test in the
normal amount of time provided, a proportion that increased
as grade levels decreased. This information has direct impli-
cations for clinical interpretation of achieved scores, as

clinicians may be tempted to make much of a college student
who failed to complete the Reading Comprehension section of
the NDRT within the time given. Clearly, this is a common
occurrence for many non-disabled students who take the
NDRT.

Normative data allow clinicians to determine how ab-
normal or deviant a score is relative to most other people in
the general population. Such scores, in turn, are often used
to determine whether a client meets published criteria for a
clinical disorder or disability. Standardization samples are
supposed to allow the test administrator to compare an
individual’s performance to that of a normative group. IQ
tests, for example, compare raw scores in a given standard-
ization sample to the performance of all individuals of that
age. With such age-based norms, test developers try to
obtain a broad cross section of same-aged individuals
whose abilities are representative of the national popula-
tion at large. In this way, a test score can answer the ques-
tion: how similar is this person’s performance to most other
people in the general population? Further, the ADAAA
specifies that this is the standard by which one may deter-
mine if an impairment rises to the level of a disability. Our
data demonstrate that using postsecondary grade level
norms from the NDRT is not appropriate when attempting
to determine normative impairment in those who are about
to or have already graduated from university.

One is therefore left with an important question: which
norms on the NDRT should one employ? If the purpose of
the assessment is to determine how an individual is
performing relative to a given level of educational attainment
(for instance, ranking how well one plays tennis compared
with prospective collegiate-level players), then the grade-
based scores from the NDRT may be appropriate. There
may be times when one wishes to know why a student is
struggling in a certain program or course, and a ranking within
the elite levelsmay demonstrate that the student’s skills are not
sufficient for the task. Similar to individuals attempting to play
collegiate-level tennis, knowing that your otherwise normal
abilities do not measure up to the elite competitors you now

Table 7 Percentage who
completed all or 75% of the
NDRT Reading Comprehension
Subtest formG in the allotted time

Completed Reading
Comprehension test

Completed 75% of Reading
Comprehension test

Grade level sampled % %

Grade 12 47 67

Grade 13 Two-year college 32 55

Grade 14 Two-year college 39 65

Grade 13 Four-year university 44 69

Grade 14 Four-year university 45 76

Grade 15 Four-year university 53 81

Grade 16 Four-year university 62 87

From the Nelson Denny Reading Test Technical Manual (Brown et al., 1993b)
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face may be important information when making decisions
regarding career prospects.

If, however, the purpose is to identify a normative weakness
relative to most other individuals in the general population, then
one needs to determine how the person is performing relative to
that broad reference group. If your purpose were to determine,
for instance, if an individual is Btennis disabled,^ one would
need to compare her skills to all tennis players to see if she is
unable to do what Bthe majority^ of tennis players can achieve.
The grade-based postsecondary norms offered by the NDRT
fail to provide this normative comparison.

Perhaps because the test manual specifically warns that the
NDRTshould not be used to diagnose reading disabilities, both
the scoring and technical manuals are silent with respect to
advising which norms to use when determining normative dis-
ability. Comparison of score differences using either Grade 12
or pooled scaled score data as a referent showed that, relatively
speaking, little significant difference was obtained in the calcu-
lated scores if first year college norms were employed instead.
While one could argue that the pooled data likely better repre-
sent the performance of most people in the general population,
our findings suggest that use of Grade 12 norms as a proxy for
the general population likely results in minimal classification
changes. By contrast, our results show clearly that use of Grade
15 and especially Grade 16 norms results in substantial score
and functioning classification changes when interpreting iden-
tical raw reading comprehension scores.

Conclusion

These findings raise questions as to the adequacy of the NDRT
when used to determine normative impairment in the timed
reading comprehension abilities of young adults in university
or postgraduate-level programs. The use of grade norms in
particular seems to lead to an over-identification of impairment
in such students. Results from this analysis demonstrate clearly
that using normative data from the college and university pop-
ulation represents a skewed sample that will, in fact, make
otherwise normal individuals appear to be impaired. We would
recommend that clinicians employ either Grade 12 end-of-year
norms or the scale scores from the pooled normative sample
(mean 200, standard deviation of 25) when interpreting the
meaning of obtained scores from the NDRT. This latter sample
within the NDRT has the largest, most representative group of
individuals and likely includes persons from a larger portion of
the theoretical normal distribution.

Consistent with the conclusions of both Smith (1998) and
Murray-Ward (1998), one should not employ the Reading
Rate scores from the NDRT to determine impairment in global
speed of reading. Not only does this subtest have a low level
of reliability, but it is also a subjective measure that is face

valid and therefore easy to feign if one is motivated to dem-
onstrate the need for extra time accommodations.

It remains to be seen whether many of the criticisms identi-
fied in this article have been addressed by the newest version of
the NDRT, set to be published in late 2018. According to the
description given on the test publishers’ website (www.
proedinc.com), the updated versions (forms I and J) offer age-
based norms for adolescents and young adults aged 14 through
25 years that were generated by about 4000 participants strati-
fied to reflect the 2017 US population. However, it appears that
the normative data for those over age 18 comes exclusively
from postsecondary-level students, which would repeat the
same problem regarding a skewed sample of participants as
was found in the present study. The new NDRT has also report-
edly been found to differentiate students with and without read-
ing problems, although it is unclear whether the former students
had a DSM diagnosis of a specific reading disorder.

Finally, and in line with accepted practice standards, even if
the NDRT was scored as recommended in this article, clini-
cians must ensure that the findings from one measure are not
interpreted in isolation but in the context of all the other avail-
able data and information. In other words, conclusions regard-
ing diagnosis and the need for accommodations should not be
based on the findings of only one measure or one test score
alone.
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