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Abstract
In order to assess the degree of cognitive decline resulting from a pathological state, such as
dementia, or from a normal ageing process, it is necessary to know or to have a valid estimate
of premorbid (or prior) cognitive ability. National Adult Reading Test (NART) and Wechsler
Test of Adult Reading (WTAR) are two tests developed to estimate premorbid or prior ability.
Due to the rarity of actual prior ability data, validation studies usually compare NART/WTAR
performance with measures of current abilities in pathological and non-pathological groups.
In this study, we validate the use of WTAR scores and extend the validation of the use of
NART scores as estimates of prior ability, vis-a-vis the actual prior (childhood) cognitive
ability. We do this in a large sample of healthy older people, the Lothian Birth Cohort of
1936. Both NART and WTAR scores were correlated with cognitive ability tested in
childhood (r = .66-.68). Scores on both the NART and WTAR had high stability over a period
of 3 years in old age (r in excess of .90), and high inter-rater reliability. NART accounted for

more unique variance in childhood intelligence than did WTAR.

Key words: NART, WTAR, premorbid cognitive ability



Retrospective validation of WTAR and NART scores as estimators of prior cognitive
ability using the Lothian Birth Cohort 1936
Introduction

Estimating a person’s level of premorbid cognitive ability is important in both clinical
and research settings. From a clinician’s perspective, knowing a patient’s current level of
cognitive ability is not, in itself, necessarily informative in terms of the amount of decrement,
for example resulting from a traumatic brain injury (TBI), due to a neurodegenerative
disorder, or the ageing process. The same low current cognitive ability score may be obtained
by an individual who used to be of average or superior ability and who has suffered decline,
or by an unimpaired individual whose prior level of ability was low. In order to draw
conclusions about change, it is necessary to know or to have a valid estimate of premorbid
(before trauma or the onset of illness) or prior (before the effects of aging) ability; that is, the
level of ability before the onset of decline from whatever cause(s).

One approach to this exploits the distinction between fluid and crystallised cognitive
abilities (Horn & Cattell, 1967). Fluid abilities refer to basic information processing and are
involved in logical reasoning, inducing general rules from patterns and analogies, and
applying and extrapolating them to solve novel problems. Crystallised abilities, on the other
hand, refer to acquired knowledge—they are learned through experience and stored.
Crystallised abilities are sometimes preserved in cases in which fluid abilities have been
affected. For example, reading ability is preserved in patients diagnosed with dementia
(Nelson & McKenna, 1975). This discovery brought the idea of a test to estimate premorbid
ability. The attraction of such test was that it could be administered to affected individuals, for
example following TBI or those suffering from dementia, to obtain an estimate of their

cognitive performance before it was affected.



This was put into practice by Nelson and O’Connell (1978), who developed NART —
the New (later, National) Adult Reading Test. The NART involves the participant reading
aloud a list of 50 words with irregular grapheme-phoneme mappings or stress patterns (e.g.
ache, naive). The person’s test score is the number of items in which pronunciation errors are
made. The main premise behind this test is that the words can be read and pronounced
correctly only if they are familiar to the participant; relying on normal pronunciation rules
would result in an error. Therefore, participants need to rely on their prior knowledge of the
word and of its pronunciation, which remains relatively unimpaired even when other abilities
have been affected, for example in dementia (Nelson & McKenna, 1975). A more recently-
developed test, formally similar to NART, but using a different set of words, is the Wechsler
Test of Adult Reading (WTAR, The Psychological Corporation, 2001). It was specifically
developed and co-normed with Wechsler Adult Intelligence Scale—III (Wechsler, 1997).

Validation of premorbid ability estimates is problematic for the same reason that they
needed to be developed—the scarcity of actual premorbid cognitive ability data. The usual
type of study to establish the validity of NART or WTAR scores as estimators of premorbid
ability in clinical populations is performed using a case-control paradigm. In a typical study, a
group of affected individuals is compared with a group of controls on a putative premorbid
ability estimation test and on a test or tests assessing current (fluid) cognitive ability. The
expectation is that, if a test indexes premorbid rather than current ability then, provided the
groups are otherwise well matched: a) there will be a difference between groups in current
ability but not in premorbid ability; and/or b) the estimated premorbid IQ will be higher than
the current IQ in the affected group but not in the control group, or the decrement between
premorbid and current cognitive ability will be greater in the patient group compared with the
control group. The use of NART and WTAR scores as estimates of premorbid ability has

been validated in TBI (Green et al., 2008; Moss & Dowd, 1991; Watt & O’Carroll, 1999),



mild dementia (Crawford, Parker & Besson, 1988; Nelson & O’Connell, 1978; McGurn et al,
2004), and other neurological disorders (see Nelson & Willison, 1991; The Psychological
Corporation, 2001, for reviews). For example, Watt and O’Carroll (1999) compared NART
performance of 25 traumatic brain injury patients, 20 orthopaedic patients with no brain
injury, and 50 healthy individuals. After controlling for education, sex and depression, the
groups had comparable NART performance, whereas there were significant differences in
current ability between the groups—TBI patients scored lower than orthopaedic or healthy
controls. Cognitive ability declines not only as a result of a clinical condition but also in
normal cognitive ageing. There are individual differences in the rate of cognitive decline with
age even within the normal range (Wilson et al., 2002). Cognitive decline may lead to loss of
independence and lower wellbeing; it is a burden to those affected, their families and the
wider society (Deary et al., 2009). It is important to distinguish between those with greater
and lesser amounts of cognitive ageing in order to identify those at a higher risk of negative
outcomes, such as dementia, or even death, and to study the determinants of the individual
differences in cognitive ageing. NART and WTAR may be useful in both of the above cases.
To date, few studies attempted to validate the use of NART scores as estimates of
prior ability in healthy samples of older people; we know of no studies validating the use of
WTAR scores in this context. Berry et al. (1994) reported a high correlation (r = .70) between
WAIS-R full-scale 1Q (mean age 67.8 years) and WAIS-R IQ estimated from a North
American version of NART (Blair & Spreen, 1989) obtained 3.5 years later. One limitation of
this study was that the WAIS-R was administered relatively close in time to the NART. The
gap of 3.5 years may not be sufficient to incur much ageing effect, and the age at which the
WAIS-R was administered will mean that there will have been ageing-related decrements on
the actual prior ability. Therefore, the high correlation between WAIS- and NART-estimated

1Qs might reflect sensitivity of both these measures to cognitive decline.



Studies having truly prior cognitive ability and then cognitive ability tested in old age
are rare. Crawford, Deary, Starr, and Whalley (2001) were able to test the association between
NART administered at age 77 and a general cognitive ability test (an adaptation of the Moray
House Test No. 12, MHT) administered 66 years earlier. They found a correlation of .73.
Because the prior ability was measured at age 11 years, it is safe to assume that it was not
affected by age-related cognitive decline.

Although several studies have attempted to validate the use of NART scores as a
measure of prior or premorbid ability, WTAR has received much less research attention.
Therefore the present study set out, in a large sample of healthy older people, to extend
validation testing of the use of NART scores and to test the validity of the use of WTAR
scores as estimates of prior cognitive ability. The sample is the Lothian Birth Cohort 1936
(Deary et al., 2007; Deary, Gow, Pattie & Starr, 2011), who undertook a test of cognitive
ability in childhood and again in later life. Therefore, a true measure of prior ability is
available for this group, as well as measurements on the same cognitive test taken six decades
later.

The aims of this study were to test validity of using NART and WTAR scores as
estimates of prior cognitive ability in a non-clinical sample of older people; and to compare

associations of NART and WTAR with prior (childhood) and current (old-age) ability.

Method

The participants were members of the Lothian Birth Cohort 1936 (LBC1936), a
longitudinal study focussed on cognitive ageing. The recruitment and testing of the
participants is described in two open-access reports (Deary et al., 2007; Deary et al., 2011)
and is given here briefly.

Almost all children born in 1936 and attending schools in Scotland in 1947

(N=70,805) took, at a mean age of 11 years, a general intelligence test as part of the Scottish



Mental Survey 1947 (Scottish Council for Research in Education [SCRE], 1949). Surviving
members of the survey, who lived in Edinburgh (Scotland) or the surrounding area, were
invited to take part in the LBC1936 study. They were identified from a list of people
registered with a general medical practitioner, which captures most of the Scottish population.
Invitations were sent out to 3,686 potentially eligible participants, of whom 1,703 responded
(46%). Those who were eligible and who agreed to take part in the study were followed up
from 2004 onwards. So far, there have been three waves of testing. Wave 1 took place in
2004-2007 and, in it, 1,091 participants (548 men, 543 women; 64% of those who responded
to the invitation) were tested at a mean age of 69.5 years (SD = 0.8). Wave 2 took place in
2007-2010 and 866 participants (448 men, 418 women) were tested at a mean age of 72.5 (SD
= 0.7). Wave 3 is being conducted at the time of writing. At each wave of testing, the
participants complete a battery of cognitive tests, undergo physical examinations, and
complete self-report questionnaires. The tests used in the present study are described next.

The participants took a cognitive test at age 11 and completed a battery of tests aged
approximately 70 and 73 years (waves 1 and 2). All tests were administered and scored by
trained psychologists. There were 8 testers overall, with 5 testers involved in cognitive testing
at wave 1, and 5 at wave 2.

The tests measuring current fluid cognitive ability used in this study was a modified
version of the Moray House Test (MHT) No. 12, (SCRE, 1933). MHT is a paper-and-pencil
test of general intelligence, which was administered to the participants at age 11 and again at
age 70. It has a maximum score of 76 and comprises items of different types, including:
following instructions, same-opposites, odd-one-out word classifications, analogies, practical,
reasoning, proverbs, arithmetical, geometrical, jumbled sentences, cypher decoding, and 4
other, unclassified, items. MHT scores in childhood have high correlations with the Stanford-

Binet intelligence test, r = .78 in girls (N = 500) and r = .81 in boys (N = 500) (SCRE, 1933).



Scores on the MHT obtained from 70-year-olds also have a high correlation (r = .67) with
concurrently-obtained scores on a general cognitive factor obtained from six non-verbal
subtests of the Wechsler Adult Intelligence Scale-TITV% (Deary, Johnson, & Starr, 2010).
Scores on MHT obtained from 80-year-olds also have high a correlation with concurrently-
obtained scores on Raven’s Standard Progressive Matrices (r = .71 for men and women;
Deary, Whiteman et al., 2004). MHT was to be completed within a time limit of 45 minutes.
The same instructions were used in childhood and at age 70.

Prior ability was estimated using two reading tests: NART (Nelson & Willison, 1991)
and WTAR (The Psychological Corporation, 2001). Both were administered at waves 1 and 2
of the LBC1936 study. Both NART and WTAR comprise 50 short, irregular words, which the
participants are asked to read aloud. The words are arranged in order of difficulty, from
relatively easy (e.g. NART: chord, WTAR: again) to more difficult (e.g. NART: campanile,
WTAR: hegemony). To make the results as clear as possible, we used the number of correct
responses from NART and WTAR as their outcomes, so that higher scores indicate better
performance. For some additional analyses, we predicted full scale IQs based on the NART or
WTAR (Nelson & Willison, 1991; The Psychological Corporation, 2001 [UK norms]).

As reported in their respective manuals (Nelson & Willison, 1991; The Psychological
Corporation, 2001), NART and WTAR scores have high split-half (NART: .93, WTAR: .87-
.95) and high test-retest reliabilities (NART: .98, WTAR: .90-.94). The interpretation of
NART and WTAR scores as estimators of general cognitive ability in normal populations has
also been shown to be valid.

For the present study, only participants who attended waves 1 and 2 of testing and had
complete data on the MHT, NART and WTAR were included. One participant was excluded
because of an outlying score on the MHT at age 11. Except where raw scores are used for

summaries, NART, WTAR, and MHT scores were adjusted for age in days at testing.



Participants with Mini Mental State Examination (MMSE; Folstein, Folstein &
McHugh 1975) score of below 24 at either wave were also excluded (n = 16), as such low
scores indicate possible dementia. The working sample included 802 participants (413 males,

389 females).

Results and Discussion

Descriptive statistics for the main variables of interest are presented in Table 1. Raw
WTAR scores were, on average, higher than raw NART scores obtained at the same wave
(both tests had 50 items). At wave 1 raw WTAR scores were higher than NART scores by
6.56 points, ¢ = 51.59, df = 801, p < .001, a difference very similar in magnitude to one
reported by McFarlane, Welch, and Rodgers (2006). More people scored the maximum on
WTAR (n=46) than on the NART (n=1). The mean NART-estimated 1Q (112.06, sd = 9.74)
was higher than mean WTAR-estimated IQ (107.03, sd = 7.93), t = 31.30, df = 801, p < .001.
At wave 1 correlation between NART and WTAR was high and positive, r = .89, p < .001
whether calculated using raw scores or predicted 1Qs. This correlation was similar to the one
previously-reported in a neurologically unimpaired sample (r=.84, Mathias, Bowden, Barrett-
Woodbridge, 2007), and higher than the correlation found in clinical samples (e.g. r=.78; The
Psychological Corporation, 2001). Raw MHT scores obtained in old age were higher than
those obtained in childhood, t = -50.63, df = 801, p < .001.

Small decreases in performance on the reading tests were observed over the 3-year
period from age 70 to age 73. Mean NART score decreased by 0.43 (d = 0.05), t = 4.29, df =
801, p < .001. Mean WTAR score decreased by 0.34 (d = 0.05), t = 3.74, df = 801, p < .001.
The correlations between scores obtained at wave 1 and wave 2 were similarly high for both
tests, indicating test-score stability over time: r = .94, p < .001 for NART; and r = .93, p <
.001 for WTAR. The magnitude of the coefficients is comparable with those reported

previously, over shorter periods of time. For example, Crawford, Parker, Stewart, Besson, and
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De Lacey (1989) reported test-retest reliability of the NART scores over 10 days to be .98.
Deary, Whalley & Crawford, (2004) reported a correlation of .89 between NART scores
obtained 1 year apart. Test-retest stability of WTAR over 2 to 12 weeks in a sample of 55 to
74-year-olds was estimated to be .94 (The Psychological Corporation, 2001).

As well as indicating stability of NART and WTAR scores over the 3-year period, the
high correlations between wave 1 and wave 2 indicate high consistency of testers. However,
the correlations do not indicate the level of agreement between the testers. NART scores have
been reported to have high inter-rater reliability before, but this view was based largely on the
reports of high correlations between different raters of the pronunciation of NART words (e.g.
O’Carroll, 1987). Here, we tested inter-rater reliability by a series of ANOVAs with testers as
fixed factors and by calculating intra-class correlations on a subsample of our testers. Details
of these analyses can be found in the Supplement. In brief, our study adds evidence that
different raters not only rank participants in the same order, but they also agree on the
absolute score for each individual. The latter cannot be determined by a between-tester
correlation.

The pattern of correlations between NART and WTAR and MHT IQ measured at age
11 and age 70 are shown in Figure 1. NART was similarly associated with MHT IQ at age 11
as it was with MHT IQ at age 70 (r = .68, and .67, respectively; p < .001, for both). We used
Williams’s Test (1959), implemented in the statistical software R (paired.r command) to test
whether the correlations were significantly different. They were not (t=0.52, df=799, p=.602).
The correlation between MHT IQ measured at age 11 and at age 70 was r = .69, p < .001.
This correlation was not significantly different from the correlation between age 11 MHT 1Q
and NART (¢ = -0.52, df = 799, p = .605). In other words, childhood MHT IQ was as highly

correlated with scores obtained on NART as it was with MHT IQ measured in later life.
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The associations of WTAR with age MHT 11 IQ and age 70 MHT IQ were very
similar: r = .66, p < .001 and r = .65, p < .001, respectively. They were not statistically
different from each other, t = -0.51, df = 799, p = .613. Similarly to NART, WTAR was as
strongly associated with age 11 MHT IQ as age 11 MHT 1Q was with age 70 1Q, t = -1.49, df
=799, p <.137. When instead of raw WTAR scores we used IQ estimated from WTAR score,
augmented by demographic variables (The Psychological Corporation, 2001), correlations
with age 11 IQ and with age 70 IQ (for both, r = .65, p<.001) were almost unchanged, and not
significantly different.

NART and WTAR were equally strongly associated with age 11 MHT IQ (¢ = 1.66, df
= 799, p = .096) and age 70 MHT 1Q (¢ = 1.64, df = 799, p = .101). Given the strong
correlation between NART and WTAR, it was desirable to partition common and unique
variance of each of them in (retrospectively) predicting prior ability. To do this, we performed
commonality analysis (Nimon, Lewis, Kane & Haynes, 2008). Taken together, NART and
WTAR accounted for 46% of variance in age 11 MHT IQ. As expected, there was a large
overlap between NART and WTAR, with 88% of the explained variance shared between
them. NART contributed 10% of unique variance and WTAR contributed a further 2%.

In an earlier study of NART, Crawford et al. (2001) argued that if it is primarily a
measure of prior ability, it should correlate at least as highly with childhood ability as with
current ability in old age. Conversely, NART’s higher correlation with current than with prior
ability would suggest it is primarily a measure of current level of cognitive functioning.
Crawford et al. found that NART correlated equally strongly with cognitive ability measured
in childhood and in old age. Following the above-mentioned reasoning, we confirmed in a
much larger study that NART meets the criterion for measures of prior cognitive ability. We

also demonstrated, for the first time, that WTAR also meets this criterion.
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In our study NART explained slightly more variance in childhood 1Q than WTAR.
Earlier evidence showed that NART predicted concurrent level of cognitive ability slightly
better than WTAR (Mathias et al., 2007). Therefore, although the two tests are formally
similar and scores on them are highly correlated, there is perhaps a slight advantage for the
NART.

The study had a number of strengths. First, it had the rarely-available measure of
actual prior ability test from six decades before the tests in old age. The use of MHT scores as
measures of general cognitive ability in childhood (SCRE, 1933; 1949) and old age (Deary et
al., 2010; Deary, Whiteman, et al., 2004) are well-validated. The administration of MHT at
age 11 ensured that it is free from age-related decline. Therefore, we were in a rare position
retrospectively to validate the use of NART and WTAR scores as estimates of prior ability.
However, the childhood MHT score is likely to be an underestimate of the maximal ability, as
it was obtained before the individuals reached their peak of crystallised intelligence in
adulthood. It is expected that, with the growth that followed, there occurred some re-
assortment of individual differences. In other words, the age-11 estimate of the rank order in
terms of peak ability is less than perfect. The extent of this association would act to reduce the
observed effects. Additional strengths are the large size and age-homogeneneity of the
LBC1936 sample.

One limitation of the present study is that the LBC1936 is not fully representative of
the population. Surviving members of the cohort, who agreed to take part in the study aged 70
and 73 have, on average, higher cognitive abilities than those who did not participate. Full
scale IQs predicted from mean NART and WTAR score at wave 1 were both above average.
The restriction of range in the sample probably reduced the effect sizes below the true effects.
Another related limitation is that having a relatively high cognitive ability sample meant that

some of the distributions were negatively skewed, with a proportion of participants
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approaching or reaching the ceiling. This was more evident for WTAR than NART and more
for MHT scores at age 70 than at age 11. Performing a similar study with tests that are more
sensitive at the upper ranges of cognitive ability would be a useful extension to this
investigation. Finally, both the reading tests and the MHT are verbal. Knowing that NART
and WTAR scores are more strongly correlated with verbal than non-verbal intellectual
abilities (Crawford et al., 1989; The Psychological Corporation, 2001), effect sizes might
have been smaller if we had used a multi-domain test of intelligence. However, in mitigation
of this, we also note that: the MHT principally tests reasoning with simple words and
numbers, and mostly does not test vocabulary per se; and the MHT was applied at an age
before much of the vocabulary tested by the NART and WTAR were developed.

In the present sample we used an older-age UK (Scottish) sample. WTAR has been
standardised for both the UK and US. NART has been developed and standardised in the UK,
and versions of the test have been developed, specifically for use with North American
samples (see Blair & Spreen, 1989; Grober & Sliwinski, 1991).

Our findings show that NART and WTAR can be used as estimators of prior ability in
a healthy sample of older people, in that are strongly related to IQ measured in childhood.
However, it should be noted that previous studies suggested that, if NART and WTAR are
used to estimate 1Q, there might be variations in the accuracy of such predictions depending
on the level of cognitive ability. Specifically, both NART and WTAR apparently overestimate
the 1Qs of people with low abilities and underestimate the IQs of people with high abilities
(e.g. Mathias et al., 2007). Therefore, care needs to be taken when using the tests with
samples with relatively high or low cognitive ability. Moreover, NART and WTAR may
underestimate premorbid ability of individuals with severe deficits in cognitive functioning

(e.g. McFarlane et al., 2006).
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In conclusion, we have validated the use of scores obtained on the NART and, for the
first time, the WTAR scores in estimating prior cognitive ability in a non-clinical sample of
older adults. NART and WTAR behave very similarly in situations considered in this study.
Scores on both the NART and WTAR show high stability over time and high inter-rater

reliability.
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Table 1. Means, standard deviations and ranges of the cognitive tests from childhood and at

70 and 73 years (N=802)

Mean Std. Range
Deviation
NART
Wave 1 35.05 7.86 12 to 50
Wave 2 34.62 7.85 9 to 50
Change * -0.43 2.82 -12to 10
WTAR
Wave 1 41.61 6.73 16 to 50
Wave 2 41.27 6.62 18 to 50
Change* -0.34 2.58 -11to 8
MHT 11 49.75 11.87 1to 74
MHT 70 65.26 7.75 29 to 76

Note. NART = National Adult Reading Test, WTAR = Wechsler Test of Adult Reading,
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MHT = Moray House Test. Maximum scores were 50 for NART and WTAR and 76 for MHT

* Negative change indicates decline from wave 1 to wave 2
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Figure 1. Correlations between 1Q at age 11 and NART, WTAR and IQ at age 70
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Inter-rater reliability

Calculating inter-rater reliability of NART and WTAR scores was complicated by the
fact that there was a 3-year period between the testing sessions. Therefore, estimates of inter-
rater reliability will have been lowered because of any instability in NART and WTAR scores
over time. However, as reported earlier, the stabilities were very high. Moreover, although
there were 8 testers for which inter-rater reliability is of interest, at most two tested a given
participant in the two waves considered here. In this case the appropriate measure of inter-
rater reliability is a one way model ICC (Shrout & Fleiss, 1979) which treats variance due to
raters as error. This is not ideal. Instead, we present means and standard deviations for each
tester at both waves (see Table S1).

Four ANOVAs were performed with either NART or WTAR at wave 1 or 2 as
dependent variables and testers as fixed factors. There were significant tester effects on
NART and WTAR scores at wave 1 and on NART at wave 2. The effect sizes were relatively
small, eta’ ranging from 0.009 to 0.059, with only one (NART at wave 1) in the medium
effect size range (Cohen, 1988). Post-hoc comparisons for the largest effect revealed that
participants tested by one particular tester had on average higher NART scores than
participants tested by other testers. To control for the possibility that there were systematic
differences in the ability of individuals tested by different testers, we controlled for cognitive
ability at age 70 (MHT score). Differences in the MHT scores did not explain tester effects.

We also calculated intra- and inter-rater reliability on a subsample of raters, for which
a two-way random model ICC could be used, i.e. those that were involved in both waves of
testing. We calculated intra-rater reliability for the two raters who administered NART and
WTAR to the same participants at both testing waves. These ICCs were high for both NART
(.93, .95) and for WTAR (.88, .96). For comparison, we also obtained inter-rater reliability

estimates for the same two raters in the cases where one of them tested a given participant at
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wave 1 and the other one at wave 2. These were also very high for both NART scores (.92,
.96) and WTAR scores (.89, .94). Therefore inter-rater agreement was high for both of these

reading test scores and comparable with intra-rater agreement.

Table S1. Mean National Adult Reading Test (NART) and Wechsler Test of Adult Reading
(WTAR) scores by different testers

Tester  Test Wave 1 Wave 2 IRR
Mean (SD) Range N Mean (SD) Range N
2 NART 34.98 (6.95) 15-48 - - -
95
WTAR  42.28 (5.63) 25-50 - - -
3 NART 33.77 (8.58) 12-48 - - -
171
WTAR  39.32(7.82) 19-50 - - -
5 NART 39.28 (6.73) 13-50 - - -
123
WTAR  44.28 (5.86) 16-50 - - -
1 NART 35.44 (7.15) 20-49 36.41 (7.24) 14-49 .93°
137 91
WTAR  41.74 (6.18) 22-50 42.43 (6.28) 21-50 .96°
4 NART 33.79 (7.85) 14-49 33.62 (7.95) 10-49 95°
276 254
WTAR  41.55(6.51) 22-50 40.48 (6.83) 18-50 88"
6 NART - - 34.48 (8.44) 10-49 -
131
WTAR - - 41.79 (7.12) 18-50 -
7 NART - - 36.00 (6.54) 21-48 -
78
WTAR - - 41.23 (5.69) 28-50 -
8 NART - - 34.63 (7.90) 9-50 -
248
WTAR - - 41.40 (6.47) 21-50 -

Tester effects

NART  F(4,797)=12.59, p<.001, eta’=.059 F(4,797)=2.84, p=.023, eta’=.014

WTAR  F(4,797)=10.58, p<.001, eta’=.050 F(4,797)=1.83, p=.121, eta’=.009

Note. IRR=intra-rater reliability
 Calculation based on n=8
® Calculation based on n=89



