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In the 2002 landmark decision Atkins v. Virginia, the U.S. Supreme Court ruled that executing
someone with intellectual disability (ID) is a violation of the Eighth Amendment of the U.S.
Constitution, which prohibits cruel and unusual punishment. In its 2014 decision in Hall v. Florida,
the Court ruled that, while states have the right to establish their own rules for handling Atkins
cases, they are not free to ignore scientific and medical consensus regarding intelligence and the
nature and diagnosis of ID. The Court rejected the use of an |Q test score of 70 as a bright-line

cutoff for determining ID and ruled that all evidence pertinent to the claim, including adaptive
behavior assessments, should be considered.

This AAIDD publication is the authoritative resource on the science that is the basis for the
definition of intellectual disability and on the critical issues involved in its diagnosis. The book
is a comprehensive and cogent analysis of what is involved in the determination of 1D,
particularly as it relates to defendants in death penalty cases. AAIDD assembled a group

of notable scholars and clinicians to bring the best science to this discussion, and the work
of this group is represented in the important resource published here.
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7 Intellectual Functioning

Kevin S. McGrew

This chapter focuses on intellectual functioning, the first prong of the definition of
intellectual disability (ID). The initial focus is on a review of the literature on intelli-
gence and the assessment of intellectual functioning. Attention is given to psychometric
theories of intelligence, contemporary research, an overview of intelligence test batter-
ies, related measurement concepts, relationships between intelligence test scores, and
the relationship between measures of intelligence and adaptive behavior scores. The
chapter then provides implications for the implementation of this research in practice.

Summary of Related Research

Theories of Intelligence

ric approach is the most well-established approach to studying intelli-
Galton’s attempt in the late 1800s to measure intelligence with psycho-
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hg;mmmﬂonal tests of intelligence . . . these theories
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From the 1940s ]tﬂ rim:r}? abilities. Thurstone’s Primary Mental Abilities (PM As:
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factor analysis research suggested over 60 possible separaif PMAs (Carroll, 1993,
Ekstrom, French, & Harman, 1979: French, 1951; French, Ekstrom, & Price, 1963;

WM;HM&M 1974; Horn, 1976).
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intellectual processing speed, Gs; quantitative knowledge, Gq)
he primary foundation of CHC theory (see McGrew, 2005,

rew, 2012, for detailed definitions). These five to eight CHC
me, but not all,

auditory processing, Ga;
are generally accepted as t
1009, and Schneider & McG
broad ability domains are represented by one or more subtests on so

intelligence batteries.

Contemporary Neurocognitive, Neuropsychological,
| and Developmental Research

The content of contemporary intelligence batteries has also been influenced by current

theories and research in cognitive neuroscience, neuropsychology, and developmen-
tal psychology (Drozdick, Wahlstrom, Zhu & Weiss, 2012; Naglieri, Das & Goldstein,
2012). In particular, recognition of the importance of the constructs of planning, work-
ing memory, and intellectual processing speed have resulted in the inclusion of more
tests of these abilities in intelligence batteries. The neuropsychological theory of Luria
(see Naglieri et al., 2012) has also influenced the revisions of some intelligence batter-
| ies. Briefly, Luria’s theory defines intelligence as being based on four functional aspects

related to brain structures. These four functional components are best articulated in

the contemporary Planning, Attention-Arousal, Simultaneous, and Successive (PASS)
, theory of intelligence, which proposed that cognition consists of the functional brain
’ processes of planning, attention, and simultaneous and successive processing (Nag-
! lieri et al.,, 2012; Singer, Licthenberger, Kaufman, Kaufman, & Kaufman, 2012). Devel-
opmental intelligence research, particularly that reporting developmental changes in
intellectual processing speed and the dynamic interaction of working memory and
processing speed in adulthood, has informed the revision of adult intelligence batteries
(Drozdick et al., 2012; Wechsler, 2008).

Available Intelligence Test Batteries

Table 7.1 presents a summary of the comprehensive, nationally normed, individually
administered contemporary intelligence batteries that possess satisfactory psychometric
characteristics (i.e., national norm samples, adequate reliability and validity for the full-
scale IQ score) for use in the diagnosis of ID. Only three of the intelligence batteries (i.e.,

anford-Binet Intelligence Scales, fifth edition [SB5, Roid, 2003], Wechsler Adult Intel-
o, fourth edition [WAIS-IV], and Woodcock-Johnson Tests of Cognitive
] 111]) have adult norms suitable for testing adults. However,

en contain scores or reports from intelligence testing during
escence. The most commonly administered contem-
sence batteries are also listed in Table 7.1.

y- This score is the best estimate of a person's
ing ID from each respective bat-
ensen’s (1998) psychometric sam-
nce ). As recommended by Jensen
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X rehensive Intellige
TABLE 7.1. Individually Administered Comp gence Ei.zvncen-135
Compongn;
Age Part
Intelligence  Publication Range Name W"‘
Battery pate  (rears) Composite §-Score 'rﬂaﬂfngsh ”
CAS tgg7  5-17 FullScale (FS) Simuftaneous 077 ¢
Planning 0.75 .59
Attention 075 0.56
Successive 065 E‘?E
Ability
DASH o007 217 General Conoeptual Nonverbal 081
Ability (GCA) Spatial Ability 0.80 gg
Working Memory 060 043
Processing Speed 054 (g
KABC-I 2004  3-18 Mental Processing Index (MP) Gf/Planning 081 06§
'Fmd-t}rwtai lized Index (FC)  Ge/Knowlecge 081 08
Gv/Simultaneous 0.77 059
Gir/Learning 0.75 056
@Gsm/Sequential 067 045
SB5 0003  2-85+ FullScalelQ (FSIQ) Quantitative Reasoning 089 079
Knowledge 0.86 074
Visual-Spatial Processing 088 077
Fluid Reasoning 086 0.74
Working Memary 085 072
WAIS-IV 2008  16-90+ Full Scale 10 FS 1) Working Memory Index 085 072
Perceptual Reasoning Index 085 072
Verbal Comprehension Index 083 069
Processing Speed Index 0.74 055
WISC-IV 2004 6-16 Full Scale 10 (FS 1Q) Perceptual Reasoning Index 084 0.71
Verbal Comprehension Index 083 069
Working Memory Index 0.78 061
Processing Speed Index 072 052
ﬂﬁﬂmﬁ a’m Ewi"' ﬂism General Intellectual Abifity ~ Comprehension-Knowledge 0.74 0.3
m\ﬂ:ﬁr- - (eASundarg; Long-term Storage & Retrieval 0.7 gig
M‘"Mr ':ﬁuf:-' e, Fiuid Reasoning o
e Auditory Processing 062 038
- i} pN Short-term Memory 0.62 “-%
- Visual Processing 055 g -
Processing Speed 052 ©
5 d Edition {Elliott,
Bjﬂamnnal Ability Scales—Secon Edt figenc?
|

 Kaufman, 2004), 585 = Stanfor® Inte

; i
th Edition (Wechsler, 2008) WISC-V =
-Johnson Battery—Third Edition and Normail®
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n of tests used to estimate £ should come as close as

ossible, with some limited number of tests, to being a representative sample of all
types of mental tests, and the various kinds of test should be represented as equally as
ossible” (p. 85). At a minimum, a measure of genera] intelligence (i.e. full-scale ?Q}
should be based on a variety of different tests that vary on information content, sk1P Is,
and mental operations, and sample from at least three primary intelligence domains
(e.g- at least three of the broad CHC intelligence domains) (Jensen, 1998). All IQ test
batteries included in Table 7.1 meet these criteria.
Also included in Table 7.1 are the part-scale scores (e.g.» WAIS-IV Verbal Com-
rehension Index, Perceptual Reasoning Index, Working Memory Index, and Process-
ing Speed Index) provided by each battery, followed by their respective within-battery
g-loadings. This part-score information is included in Table 7.1 as it is relevant to

the use of IQ part scores, in place of the full-scale 1Q scores, for the diagnosis of 1D
I Intelligence Full Scale and Composite

n of terms). Space does not permit
hs and limitations of each of the bat-
gence test batteries can

(1998), “the particular collectio

in certain situations (see the “Use of Genera
part Scores” section for explanation and definitio
detailed discussion and comparison of the strengt
teries listed in Table 7.1. Overviews of each of the major intelli

be found in Flanagan and Harrison (2012).

Comparability of IQ Scores
“Not all scores obtained on intelligence tests given o the same p
(Schalock et al., 2010, p. 38). For example, Schalock et al. (2010) reported that, al
Wechsler Intelligence Scale for Children, third edition (WISC-III) and Stanford-Binet
Intelligence Scales, fourth edition (SB-IV) IQ test scores were significantly correlated in
one sample of students with ID at the upper end of the range; on the average, the WISC-
111 scores were eight 1Q points lower. Although the lay public often assumes that 1Q
scores from different tests should be similar, and for the majority of individuals they are
reasonably comparable when using technically sound comprehensive measures of gen-
eral intelligence, 1-to-11Q test score correspondence for all individuals is not supported
by the available research. That is, one cannot assume that for all individuals the 1Q
scores from different IQ tests will be similar—and often they can be markedly different.
Full-scale IQ test scores from different tests are frequently similar or are reasonably
close (when measurement error is taken into consideration). In other instances, [Q
test scores will be markedly different (Floyd, Clark & Shadish, 2008; Macvaugh &
e Cunningham, 2009)—a finding that often produces consternation for examiners and
recipients of psychological reports. The fundamental issue underlying discussions
'?m:e.,mﬁarisnns in cases is that of 1Q battery score exchangeability. “[E]
_ lit;  refers to the assumption that the IQ a person receives will be reasonably
1t | thﬁh intelligence test battery is used” (italics in original; Floyd et
). The obvious differences in the test stimuli, task requirements, and test
nt intelligence test batteries would lead most to the conclusion

erson will be identical”
though
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n IQ. As a result, only a singe
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ility, general intelligen
ah:']iﬁceg (Jensen, 1998; Spearman, 1927; Floyd et al., 2008)
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fluences associate

egated into a

e test scores are aggr g = |

1 ce, is thought to remain as the systematic source of
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In one of the better investigations of IQ score exchﬁﬂgfab““?’ to date, Floyd et al,

: hangeability across 10 different 1Q battery full-scale 1Q
(2008) evaluated S L ' ly 1,000 subjects f
scores (comprising 6 to 14 individual tests) across .ﬂPPr':’_"“mﬂtE Yo _ J : ‘n:‘}m
cix different 1Q test validity study samples. Comparisons included most major individ-
ually administered IQ test batteries, such as the Differential Ability Eicsfltlt (DAS; Elliott,
2007), the Kaufman Assessment Battery For Children—Second Edition (KABC-II,
Kaufman & Kaufman, 2004), the Kaufman Adult Intelligence Test (KAIT; Kaufman
& Kaufman, 1993), the Wechsler Intelligence Scale For Children—Third Edition and
Fourth Editon (WISC-III/IV; Wechsler, 1991, 2003) the Wechsler Adult Intelligence
Scale—Third Edition (WAIS-III; Wechsler, 1997), and the Woodcock-Johnson Tests of
Cognitive Abilities (W] I1I; Woodcock, McGrew, & Mather, 2001), in various combina-
tions. Five of the six samples included subjects without disabilities from ages 8 to 16.
The sixth sample was a mixed sample of university students with and without learning
disabilities. Floyd et al. (2008) reported that different intelligence test batteries produce
less similar IQs than expected from the apparent high degree of correlations (r range =
69 to .93; median r = .76). These authors concluded that “psychologists can anticipate
that 1 in 4 individuals taking an intelligence test battery will receive an 1Q more than
10 points higher or lower [emphasis added] when taking another battery” (Floyd et al,,
2008, p. 414).

Similar variability in IQ test scores has been demonstrated in samples of individuals
with low general intelligence. Whitaker (2008) conducted a meta-analysis of 18 studies
(total n = 2,006 individuals) that investigated the stability of IQ scores for individuals
with IQ test scores less than 80. Across the various editions of the Wechsler scales (i.e.,
Wechsler Intelligence Scale for Children—WISC; Wechsler Intelligence Scale for Chil-
dren—Revised, WISC-R; WISC-1IT; Wechsler Adult Intelligence Scale, WAILS; Wechsler
A 1ce Scale—Revised, WAIS-R) and the 1960 and 1972 Stanford-Binet, the

it (mean assessment interval of 33.5 months) for the total IQ
ver MﬁW&MME information, 57 % of the 1Q test
X t score points. However, 14 % of the individuals
ints or more. Given the bright line emphasis in
oint (e.g., from 70 to 71) can often result
score points could move an
: ore (e.g., 78) that is
yound score (e.go
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1Q-IQ Score Differences: Basic Measurement Concepts

Understanding why different full-scale IQ scores may be reported for an individual on
different occasions or from different intelligence batteries requires an understanding of a
number of basic measurement concepts. This discussion builds on the topics addressed
in Chapter 5, which provides a detailed discussion of basic measurement concepts.

Intelligence score correlations. Comparing different 1Q scores requires an under-
standing of the statistical concept of correlation. The APA Dictionary of Psychology
(VandenBos, 2007) defines the related statistical concepts of correlation, correlation
coefficient, and the coefficient of determination as:

Correlation: “The degree of relationship (usually linear) between two attributes.”
(p. 234)

Correlation coefficient (r): “A numerical index reflecting the degree of relationship
(usually linear) between two attributes scaled so that the value of +1 indicates a

perfect positive relationship, -1 a perfect negative relationship, and 0 no relation-
ship.” (p. 234)

Coefficient of determination (r°). “A numerical index that reflects the degree to
which variation in the dependent variable is accounted for by one independent
variable. Also called determination coefficient.” (bold emphasis in original; p. 186)

Correlations reported between full-scale IQ scores from the major individually admin-
istered intelligence batteries usually range from the .60s to .80s, with the highest corre-
lations reported in the .70 to .80 range. Although these are statistically significant high
correlations, it is important to recognize that correlations estimate the relations of two
1Qs across individuals (i.e., in the research sample group) and can lead to a false sense
of expected IQ-1Q correspondence for a specific individual.

The coefficient of determination (r*) is most informative in understanding expected
score similarities or differences as it quantifies the amount of shared or common test
score variance between the two tests (Neisser et al., 1996; Sattler, 2001). This index is
obtained by squaring a reported correlation (e.g., .70 x .70 = .49) and multiplying the
result by 100. For example, if r = .70, the result is 49.0%. What does this statistic mean?
In this example, the .70 correlation indicates that the global IQ scores from two differ-
iy ent test batteries have approximately 50% common or shared test score variance. The

” 50% of unshared variance is due to (a) different abilities being measured
diffe ni: inte]ligence test battenea, and (b) to a lesser extent, measurement

y h:we appmmmately 50% shared (common) and unshared
' varlaﬂﬁe shnuld lead the reader to the conclusion that not all




92
Intellectual Functioning

An ex ' - i '
ample is provided to illustrate this important point. In the third edition of

:;li;z::f‘:fd-;ﬁi)hlEf:hni-.:al manual (Wechsler, 1997) 2 W“‘flalm';zﬂf'zg (statistically
B igh) is reported between the walIs-111 Full Sca:? o a; !the Sfanfﬁr{lh
) Nt gence _Scale—Fnunh Edition (SB4) global scoT® e subjects). A
om of .65 is also reported between the WAIS-IIT 1Q and the special purpose
RE‘I.-TF.‘LHS Standard Progressive Matrices (SPM; Raven, 1976) 11 the same sample, Cor.
relations of this magnitude, when converted to coefficients of determination, indicate
that the WAIS-III has approximately 77% and 42% com
the SB4 and SPM, respectively. The WAIS-111/SB4 772 value is high and impressive
Yet, again, it is important to recognize that this group study suggests that the WAIS-T1
and SB4 still have 23% (approximately 1/4) of heir respective test score variance tha
they do not share in common. The WAIS-III and SPM have more they do not share
(58%) than they do measure in common (42%) _
The only time one can expect twWo different intelligence tests to provide approximately
the same IQ test scores for all individuals is if the tests are nearly pe rfectly correlated (cor-
relation approaches +1.0). This is not the reality reflected by decades of IQ test compari-
son research. Although the typical correlations reported between major intelligence tests
(.60s to .80s) may sound impressive 10 nnnpsychumetricians, correlations of this magni-
tude suggest that different intelligence tests measure approximately 40% to 60% common
et < and, thus, different IQs are o be expected vith regularity (Floyd etal, 2008).

Before interpreting differences between two IQ test scores, one must first determine if
istically significant and reliable difference. That is, one

the 1Q-IQ difference score is a statis
must determine if the [Q-IQ score difference is not simply due to chance. Understanding
a number of statistical concepts is necessary 0 make this evaluation—reliability and the

standard error of the difference score aré briefly defined below (see Chapter 5 for a more
thorough discussion).

mon or shared variance with

Reliability: “The degree to which test scores for a group of test takers are consistent
f 2 measurement procedure and hence are inferred to

over repeated applications 0
be dependable, and repeatable for an individual test taker; the degree to which

scores are free of errors of measurement for a given group.” (American Educa-
tional Research Association, American Psychological Association, & National
Council on Measurement in Education [AERA, APA, & NCME], 1999, p. 180)

Reliability “refers to the consistency of measurements” (Sattler, 2001, p. 102)

Reliability coefficient (r,,): “Expresses the degree of consistency in the measure-
ment ntl' te:lat‘scores. The symbol is the letter r with two identical subscripts (7. O
1:'?)- P‘.ehablhty coefficients range from 1.00 (indicating perfect reliability) t0 00
(indicating the absence of reliability.” (Sattler, 2001, p. 102)

WOf difference score (SEy): “This statitic provides an estimate for
S deviation OfthEHm‘phng distribution of the difference between the
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two obtained int.lex scores. Multiplying the SE,, by an appropriate z value yields
the amount of difference required for statistical significance at any given level of
confidence.” (italics in original; Wechsler, 2008, p. 53)

It is important to note that the reliability of the difference between two IQ test scores
(IQ-1Q = IQ difference score) will be smaller than the reliability of the two individual
scores. The standard error of difference score (SE;y Anastasi & Urbina, 1997) reflects
this statistical fact by incorporating the reliability of the two compared scores in the
calculation of the SE ;. which is then used to evaluate the statistical significance of an
1Q-1Q difference score. It is important to note that the SE 4 for a difference between
two scores will be larger than the standard error of measurement (SEM) of the indi-
vidual scores. Reliabilities for composite IQ scores should be available in each test’s
technical manual. When the tests are on the same standard scale (M = 100; SD = 15)
the formula for calculating the SE,; using the respective reliability coefficients for each
1Q score (r,, and r,,), is:

Given two IQ tests with full-scale IQ score reliabilities of .95 and .93, SE,, = 15 x
V[2 - 95 - 93], or SE,y = 5.2. To determine how large a score difference could be
obtained by chance (.05 level of probability), SE;;(5.2 in example) is multiplied by 1.96
with a result of approximately 10.2 (rounded to 10 for discussion purposes). In this
example, before interpreting the differences between two 1Q test scores as significant
(p < .05), an IQ-1Q difference would need to be at least +10 points.

It is important to note that the above example is based on internal consistency
derived reliability for each of the two test batteries and does not incorporate the lower
test-test reliability (stability) present when comparing IQ test scores across time. For
example, in the previously mentioned Whitaker (2008) meta-analysis of the stability of

- IQ test scores for individuals with low general intelligence, the 95% IQ-IQ test score

ML 8wl Ao ' .
cant 1Q score differences are many and may include:
Jtion errors (e.g. scoring errors, improper nonstan-
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only parts of (a) and (c) will be addressed here, as Chapters 5 and 10 address issue,

involved in topics (b) and (d).
Test procedural and administration errors. Ramos, Alfonso: and Schermerhor,

: . ried sufficient av,
(2009) summarized the extant research on examiner errors and repo : aver-
test sCOTES for many individy.

age examiner error to produce significant changes in Q
to record responses,

als. The most frequent types of errors reported included a failure
use of incorrect basal and ceiling rules, reporting an incorreCF glﬂbﬂ* IQ t'f'ﬁ "»Cfa're_

incorrect adding of subtest scores, incorrect assignment of points i SPBFTﬁc SO

and incorrect calculation of the individual's age- On Wechsler-relateri studie:,, Ramaos

et al. (2009) found that studies have reported average error rates frorﬂ 7.8 to 25.8 errors

per test record, almost 90% of examiners making one errot and, in one St?ld"'" "

thirds of the reviewed test records resulted in 2 change in the full-scale IQ. Examiner

errors do not appear to be instrument-specific, 2 Ramos et al's study reported an aver.

age error rate of 4.6 errors per test record on the W] IIL.

The importance of verifying accurate administration and scoring is evident in the
finding that, across both experienced psychologists and students in graduate training,
differences between original obtained 1Q scores and correctly scored 1Q scores were 25
high as 25, 22, and 22 points for the WAIS-III Verbal, Performance, and Full Scale IQ
test scores, respectively (Ryan & Schnakenberg-Ott, 2003)- Despite examiners reporting
confidence in their scoring accuracy, Ryan and Schnakenberg-Ott reported average
levels of agreement with the standard (accurate) test record of only 26.3% (Verbal 1Q),
36.8% (Performance 1Q), and 42.1% (Full Scale 1Q). This level of examiner error is
alarming, particularly in the context of IQ test score-based life-and-death decisions
such as in Atkins cases.

Content differences between IQ test batteries and within different editions of the
same IQ test battery. As is often the case in Atkins cases, individuals have frequently
been tested multiple times and often with different editions of a battery (e.g., WAIS-R,
WAIS-III, and WAIS-IV). Psychologists who compare and interpret the consistency or
variability of these scores must be aware of significant content changes across editions
thatmawrphmdiﬁerfncﬁmtheﬁm—scaleIQmmThispoimismum with the

:ﬂo '\::z];slo;;[:a_ﬁer}'.m Tabl:;.i.'ﬁie a}::lmls made a]so pertain to changes in different
First, it is important to know . e e
S e that the adult Wechsler scales are based on 10 or more

mgether to pmﬁkie partm (e.g., Verbal 1Q, Performance
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TABLE 7.2. Changes in Subtests Contributing to Adult Wechsler Full Scale
|Q Scores Across Four Editions

Subtests WAIS (1955) WAIS-R (1981)  WAIS-l(1997)  WAIS-IV (2008)
nformation X % z X
Comprehension X X X 0
Arithmetic X X X X
Similarities ¥ X X X
Vocabulary N ¥ X N
Digit Span X X X X
Letter-Number Seq. 0 0
Picture Completion ¥ X X 0
Picture Arrangment b Y ¥
Block Design X X X X
Object Assembly X X 0
Digit Sym/Coding X X X X
Symbol Search 0 X
Matrix Reasoning X X
Visual Puzzles X
Figure Weights 0
Canceliation 0

Motz X = subtests included in the calculation of the FS IQ for each edition of the WIS,
0 = Supplemental tests. Shading demonstrates continuity of comosition of FS 10 scores

As can be seen in Table 7.2, the WAIS-III started a process of revision to the adult
Wechsler's wherein which all original 11 subtests were retained, but new subtests were
added. More important is the fact that those WAIS-III subtests, designated by gray
shading, no longer match the exact set of 11 subtests as in the WAIS and WAIS-R.
Thus, the WAIS-III Full Scale IQ test score is based on a different mixture of subtests
and abilities than the earlier WAIS and WAIS-R. When the WAIS-IV was published,
it contained 15 subtests. More importantly, those subtests that contributed to the Full

e 1Q are not 100% comparable to the same set as in the WAIS-III or the WAIS and
. Th ‘important conclusion from Table 7.2 is that, as the adult Wechsler bat-

e specific combination of tests that comprise the Full Scale IQ (i.e., the
n the diagnosis of ID) changed in composition. The result is that the
e later WAIS-III and WAIS-IV are not 100% comparable
ed) to the earlier WAIS and WAIS-R, nor are the latest

Ll e e o0 Srtn i
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FIGURE 7.1. Changes in P"“F""::’ss S pio
Wechsler Full Scale I1Q Score AC
% CHC contrbution to WAIS FS 10 _—
50 g 1955 31981 [EE1997 W2y
L ———
40
T —
30
20 e
10 —
u Ge Gs Gq Gsm Gf Gir G
1995 455 273 9.1 45 136 0 0 0
1981 455 21.3 9.1 45 136 0 0 0
1997 31.8 227 18.2 4.6 136 9.1 0 0
2008 30 20 20 5 15 10 0 0
Wechsler 10 score differences—the CHC evolytion

Source: McGrew, K. (2010). Applied psychometrics 107 brief #6: Understanding
of the Wechsier FS 10 score. Retrieved from hittp://www.igscomer.com/2010/02/ap101-brief-6-understanding-wechsler-ig. hitm|
intellectual processing speed; Gg = quantitative kno "

Ge = Comprehension-knowledge; Gv = Visual-spatial processing; Gs =
mn=§m.mmmmwﬂ=ﬁﬂmumﬂu:Glr=long-tennsmmemdmmeﬂ.ﬁa = auditory processing,

replaced with completely new subtests. These changes can result in different editions
of the similarly named intelligence battery (e.g., WAIS-R, WAIS-III, WAIS-IV) provid-
ing full-scale IQ test scores with enough substantive content differences to change the

composition or flavor of the total IQ test scores that are compared.
Figure 7.1 demonstrates the changes in the abilities represented by the full-scale IQ

test scores from the different editions of the adult Wechsler battery when results from
CHC-based within- and cross-battery factor analysis studies have been completed (see
Flanagan, Ortiz, & Alfonso, 2007; Keith & Reynolds, 2010; McGrew, 1997; McGrew &
Flanagan, 1998, for summaries of this research). It is clear that the full-scale 1Q scores
from the 1955 WAIS and 1981 WAIS-R were measuring similar abilities. However, the
advent of the 1997 WAIS-III resulted in a shift in abilities measured—Iless Gc (ver-
 bal) and Gy (visual-spatial), more Gs (processing speed), but similar proportions of G4
ative | ge) and Gsm (short-term and working memory). The decreas-
Gy continued in the 2008 WAIS-IV concurrently with 2
Gf were approximately the same in proportional
1Q as was in the WAIS-IIL It should be obvF
ay result from individuals who hav
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taken different versions of the adult Wechsler batteries. An understanding of the abili-
ties comprising the composite IQ test score in intelligence batteries is required when
attempting to understand and interpret possible IQ-IQ score differences within and
across different series of intelligence tests.

It is clear from the above discussion that understanding a range of technical issues
may be required when dealing with Atkins cases where significant IQ-IQ test score vari-
ability is present. If the professionals who administer or interpret the scores from IQ
tests do not possess the necessary expertise regarding these technical issues and litera-
ture, then consultation with specialists who possess such expertise should be considered.

Use of General Intelligence Full Scale and Composite Part Scores

Examiners are typically faced with IQ battery subtest or part-score profiles that dis-
play some degree of variability between the part scores (e.g., the four WAIS-IV index
scores) or between the individual subtest scores. The extant research suggests that a
certain degree of within-profile variability is normal and not diagnostically significant.
However, there are situations when the observed score variability is so large that the
validity of the total full-scale IQ should be questioned. More importantly, there are
situations where select IQ battery component part scores may be better estimates of
an individual’s general intelligence than the full-scale IQ. As summarized by Reschly,
Meyers, & Hartel,

whenever the validity of one or more part scores (subtests, scales) is questioned,
examiners must also question whether the test’s total score is appropriate for
guiding diagnostic decision making. The total test score is usually considered
the best estimate of a client’s overall intellectual functioning. However, there are
instances in which, and individuals for whom, the total test score may not be the
best representation of overall cognitive functioning. (2002, p. 106-107).

Inthe Mhly’et al. (2002) National Academy of Sciences report, “Committee member
daman dissents from this part of the recommendation. Dr. Widaman believes
scores representing crystallized intelligence (Ge, similar to Verbal 1Q) and
> (Gf, related to performance IQ) have clear discriminant validity and
,_gmerﬁl domains of intellectual ﬁmctmmng" (Reschly et al,, 2002, p. 3,

e intellectual abilities (Reschly et al, 2002). First,
MW&I@)MWDWH&EHHE
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functioning. If these two conditions are met, then one or more of ﬂ’]l:? Pa_l_rt Sfmesjmght
be used to estimate the individual’s general intelligence. However, the E*“?‘I"““er "‘mq“m
just use any part score(s) for ID determination. Only the most ap?m}"“*“; Pa“'s‘*““‘.
measures should be used to diagnose ID. The use of part 5_‘:'5"&5 is not the generall,
accepted method for diagnosing ID and should only be used in unusual S w_htfre e
validity of the full-scale IQ score is clearly in doubt. The use .Df part scores in idiosyn-
cratic “junk science” interpretations is not appropriate.. The joint test standard.s estab-
lished by AERA, APA, & NCME (1999), in particular, should be adhered toin these
unusual cases and would include, at a minimum, (a) providing evidence to support
the use of particular part scores as the best proxies for estimating general intelligence
for the specific case (Standard 1.4); (b) minimizing potential misinterpretations and
unintended consequences in the use of part scores (Standard 11.5); (¢) the articulation
of a scientific-based logical analysis of relevant reliability and validity evidence to sup-
port inferences and interpretations (Standard 12.13); and (d) use of multiple sources of
convergent and collateral data to support the unique case-specific interpretation (Stan-
dards 12.18 and 12.19). The use of part scores should not be used as a justification for
abbreviated evaluations, a means to not sufficiently explore diagnostic questions, or to
solve sociopolitical problems. Formalized clinical judgment, as articulated by Schalock
and Luckasson (2005), must be followed. Such clinical judgment is characterized as
“being systematic (i.e., organized, sequential, and logical), formal (i.e., explicit and rea-
soned), and transparent (i.e., apparent and communicated clearly)” (p. 1).
1_ - The issue of appropriate intellectual abilities deals with which part scores within an

intelligence are often referred to as the high
-bas ensus is that measures of Ge and
are the most likely candi-

). However, examina-
t three columns in

E
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Table 7.1) suggests this traditional assumption may not hold across all intelligence bat-
teries. (The h’ values are the values that should be used to compare the relative amount
of g-variance present in the component part scores within each intelligence battery.)

In the case of the SBS5, all five composite part scores are very similar in g-loadings
(h* = .72 to .79). No single SB5 composite part score appears more superior to the
other scores when attempting to diagnose ID on the basis of these scores (and not the
full-scale IQ score). At the other extreme is the W] III, where the Fluid Reasoning,
Comprehension-Knowledge, and Long-Term Storage and Retrieval clusters scores are
the best g-proxies for part-score based interpretation. The W] I1I Visual Processing and
Processing Speed clusters are not composite part scores that should form the primary
basis for an argument of ID due to their relatively low g-loadings. Across all batteries
that include a processing speed component part score (i.e., Differential Ability Scales-
Second edition [DAS-II], WAIS-IV, WISC-1V, W] III), the processing speed scale is
always the weakest proxy for general intelligence and, thus, would not be viewed as a
good standalone estimate of general intelligence.

It is also clear that one cannot assume that composites with similar sounding names
of measured abilities will have similar relative g-ness status within different batteries.
For example, the Gv (visual-spatial or visual processing) clusters in the DAS-II (Spatial
Ability) and SB5 (Visual-Spatial Processing) are relatively strong g-measures within
their respective battery, but the same cannot be said for the W] III Visual Processing
cluster. Even more interesting are the differences in the WAIS-IV and WISC-1V relative
g-loadings for similarly sounding index scores.

For example, the Working Memory Index is the highest g-loading component
part score (tied with Perceptual Reasoning Index) in the WAIS-IV, but is only third
[u'ut of four) in the WISC-IV. The Working Memory Index comprises the Digit Span
and Arithmetic subtests in the WAIS-IV and the Digit Span and the Letter-Number
Se%glfndngsuhm in the WISC-IV. The Arithmetic subtest has been reported to be a

factorial _onmplex test that may tap fluid intelligence (quantitative neasumng] quanti-
[cGre Knupik & Ford, 2005). The factorially complex charactenstlcs
(which, in essence, makes it function like a mini-g proxy)

L Emwmmmulgmdpmfmgmthe
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and Kaufman (2009) explained that
ty is an ability (such as Crystallized Intelligence or Processing

resented by a cohesive set of scale scores, ERC]"I re1ﬁiecting slightly
different or unique aspects of the ability. Thus, when.the variability among the
subtest scale scores that compose a WAIS-IV Index is r::c-t unusually larg,;:'_-, the
ability presumed to underlie the index is considered unitary and may be inter-

preted. (p. 167)

before one or MOTe part scO

a unitary abili
Speed) that is rep

The technical manuals and/or scoring interpretative software for intelligence bat-
teries typically provide the necessary information that allows examiners to ascertain if
the variability between the subtests that comprise a part score is relatively consistent
and, thus, indicating that a part score can be interpreted as a measure of a valid intel-
lectual ability. If significant and meaningful differences are present among the subtest
scores for a part score, then the part score may not be interpretable (Lichtenberger &

Kaufman, 2009).

Relation Between Intelligence and Adaptive Behavior Scores

Given the pivotal role intelligence tests and scales of adaptive behavior (AB) play in
the diagnosis of ID, it is important to know the typical relation (correlation) between
their respective scores. Numerous AB/IQ correlations studies were published in the late
1970s and 1980s between a wide variety of adaptive behavior scales and intelligence
tests. Probably the best synthesis of this research was provided by Harrison (1987),
which included a table of over 40+ AB/IQ correlations. Harrison (1987) concluded that
“the majority of correlations fall in the moderate range” (p. 39). When the correlations
with maladaptive measures are excluded from Harrison’s table, the correlations range
from .03 to .91. Harrison could not identify a specific explanation for the variability or
range of the correlations.
~ The Committee on Disability Determination for Mental Retardation published a
IEaﬂonal Research Council report (Mental Retardation: Determining Eligibility for
' ;. Benefits; Reschly et al,, 2002) that also addressed the AB/IQ relation-
€ Iﬂggftmdttded that AB/IQ studies report correlations

1g no relationship) to almost +1 (indicating a perfect
est that the relationship between 1Q and adaptive

of retardation, being strongest in
-’a‘_} B 1 i:-'-‘.a .'.:-,f:':.; o '.l'hm isa deafth
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of data on the relationship of IQ and adaptive behavior functioning at the mild
level of retardation. (p. 8)

Factors identified as moderating the AB/IQ correlation were scale content, measure-
ment of competences versus perceptions, sample variability, ceiling and floor problems
of the scales, and level ofintellectual disability .

Recently, McGrew (2012) combined the 40+ AB/IQ correlations from Harrison
(1987) with those reported in the technical manuals of the three most frequently used
contemporary adaptive behavior scales (i.e., Vineland Adaptive Behavior Scale, Spar-
row; Cicchetti & Balla, 2005; Adaptive Behavior Scales—II, Harrison & Oakland, 2008;
Scales of Independent Behavior-Revised, Bruininks, Woodcock, Weatherman & Hill,
1996). Also, the latent AB/IQ correlations (as estimated from confirmatory factor
analysis models) reported by Ittenbach, Spiegel, McGrew, and Bruininks (1992); Keith,
Fehrmann, Harrison, and Pottebaum (1987); and McGrew and Bruininks (1990) were
included. This resulted in the addition of 17 AB/IQ correlations to the 43 from Harri-
son, for a total of 60 correlations. Focus was only on the composite IQ and AB correla-
tions and not the part scores from the respective measurement instruments.

The 60 AB/IQ correlations ranged from .12 to .90 with a mean of .51, a median of
.48, and a standard deviation of .20. McGrew (2012) concluded that an estimate of the
typical AB/IQ correlation is approximately .50, with most correlations ranging from
approximately .40 to .65. This finding is consistent with Harrison’s (1987) conclusion of
a moderate correlation. In practical terms, this means that, for any individual, standard
scores from AB and IQ scales will frequently diverge and will not always be consistent.

Harrison (1987) provides a succinct explanation for the primary reasons for the
moderate correlation between AB and IQ:

Although intelligence and adaptive behavior scales have many similarities in pur-

~ poses and uses, several basic differences in the two types of scales warrant this
gtf@e investigation. According to Meyers et al. (1979), the measurement of intel-
e and adaptive behavior differs in several respects, including the follow-
intelligence scales emphasize thought processes while adaptive behavior
bhasize everyday behavior, (2) intelligence scales measure maximum
potential while adaptive behavior scales measure typical perfor-
intelligence scales presume a stability in scores while adaptive

ye modifiability of performance. (p. 39)
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eline publications were also con-

addition, selected ethical and professional practice guid o Cunningham, 2009).

sidered in identifying implications (Gold et al., 200.3; Maga‘]iould S S andinti,
Intelligence test battery selection. The diagnosis of ID s

normed intelligence
vidually administered, comprehensive, nationally, and re‘l:efr::;tioning (g-composite
battery that yields a full-scale score of general intellectua ust meet the appropriate
score). Intelligence batteries used in the diagnosis of I]:;Elry validity, representative
professionally accepted psychometric e e; the joint test standards
norm sample, and test fairness for diagnostic purposes as p telligence batteries listed
(AERA, APA, & NCME, 1999; see Reschly etal, 2ea), TE he most likely compre-
in Table 7.1 meet this definition and standards and represf:st tt’ound in the records of
hensive, individually administered intellige “_'t bfm;nble - 1 indicates they meet
Atkins cases. (The listing of the intelligence battenes. in Ta T 'ofgenerai e
the primary psychometric criteria for providing & ‘.fahd i of each battery should be
in a representative sample. However; the publica:tloﬂ o obsolescence (i.e., Flynn
inspected, as some of the batteries may have significant norm

i ivi le that may
i ins case the mdl\ndua] has a file y
] issues Furthermore, often in Atkins cas S, o
: ) ence test sCores. In genet al, a major lt}' of the

contain historical reports of prior intellig ost psychometric criteria

earlier predecessors of the batteries listed in Table 7.1 meet m to this statement t

for aiding in ID determination. There are too many e!«:elﬂtlo"n S vk
described earlier with regard to the evolu-

be covered in this chapter. For example, as
tion of the WAIS to the WAIS-IV, the newer versions (WAIS-III and WAIS-IV) have
benefited from decades of research on intelligence and are better measures of general

intelligence (more aligned with contemporary research and theory) than the earlier
WATIS and WAIS-R. The same applies to the other series of intelligence batteries listed
in Table 7.1. Short-form, group, or computer-administered tests are inappropriate for
determining an individual’s level of general intellectual functioning for diagnostic pur-
poses. Less comprehensive special purpose intelligence measures (e.g., measures that
use nonverbal test administration procedures) should only play a role in estimating
general intelligence when individual-specific characteristics (e.g., test fairness issues
due to cultural, social, ethnic, or language factors) clearly suggest that the comprehen-
sive individual intelligence batteries are inappropriate for this purpose. Several qualify-
ing considerations are also discussed as follows:

‘Comprehensive intelligence battery defined. A measure of general intelligence (i.e.,
ﬁ.xll-gcale IQ} should be based on a variety of different tests that vary on information
content, d:luﬂs, and mental operations, and sample from at least three primary intel-
fg;:;e '1];::;;:.&’ a least three of the broad CHC intelligence domains; Jensen,
S A thatf.hegenera] intelligence estimate for an individual is
' nsional) estimate of intelligence. All

o ' . Given ‘the assumptions of

standards

nce te
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examinees for which the assumption will be untenable (see “Comparability/Exchange-
ability of IQ Recommendation” section).

Credentials of the individual who is undertaking the assessment. The diagnosis
of ID is a serious task, particularly in the context of Atkins cases. Atkins-related intel-
lectual assessments should be completed and interpreted only by examiners who: (a)
have experience with individuals who have ID, (b) are qualified in terms of professional
and state regulations and licensing laws, (c) have met the test publisher’s guidelines for
using a specific battery, (c) are familiar with the strengths and limitations of the intelli-
gence batteries from which they interpret full-scale 1Q test scores, (d) are familiar with
the assumptions and recommendations of the current AAIDD manual and relevant
professional guidelines and principles of practice , and (e) are familiar with all the joint
test standards relevant to the use of psychological tests for diagnostic and classification
purposes (see also Chapter 22).

Measurement error and cut-scores. Intelligence tests are fallible instruments that
result in the obtained full-scale IQ test score potentially being influenced by a number
of sources of unreliability or measurement error (e.g., examinee characteristics, exam-
iner influences, environmental conditions, psychometric issues; see Reschly et al., 2002
for discussion). The full-scale IQ test score must be reported with a 95% confidence
interval based on the test’s standard error of measurement (SEM), which for almost
all intelligence batteries is approximately +5 IQ test score points (see Chapter 5). The
use of the SEM ensures that a specific IQ test score is interpreted as existing within a
range of scores reflecting the known measurement error of the intelligence battery.
The obtained score is only an estimate of an individual’s “true” score. Examiners who
provide reports, depositions, or expert testimony have an ethical and professional
responsibility to educate the recipient(s) of their interpretations that the diagnosis of
ID should not hinge on a single “bright line” specific cut-score. Rigid point-specific IQ
cut-scores are arbitrary and fail to reflect the complexities of proper diagnosis of 1D,
especially a mild level of ID. Specific obtained scores must be interpreted within the
context of the 95% confidence interval based on the SEM.

Test administration and scoring errors. The frequency and magnitude of test
administration and scoring errors reported in intelligence testing research warrants
special comment and recommendation. Before attempting to interpret any I1Q test
mAﬂm cases, or trying to reconcile IQ-IQ test score differences between tests,

step should be to seek an independent review of the examinee’s test records.
rrors should be corrected and new scores recalculated if necessary. Only

als proceed to draw conclusions about scores. If possible, any
s used in an Atkins hearing should be subject to independent
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:]. 2010, p. 38) an:fessiunals reporting multiple current or historical 1Q scores must
: fand that recognize the various factors that

be aware of and make appropriate interpretations 1
may contribute to significant IQ test score differences. Assessment professionals should:

a Recognize the changing content of contemporary IQ test batteries. The fact that
contemporary intelligence test batteries have become more mu1t1d1m.u.:nsmnal
as per contemporary intelligence research and theory warrants:. special com-
ment and recommendations. Intelligence test battery content differences may
be one of the more salient explanations of significant 1Q-IQ test score differ-
ences. Assessment professionals interpreting IQ-IQ test score differences must
integrate knowledge of the changing nature of the full-scale 1Q test scores
between different contemporary intelligence test batteries (e.g., WAIS-IV vs,
SBS; see Flanagan & Harrison, 2012; Flanagan et al., 2007; and Keith & Reyn-
olds, 2010), as well as content differences between older and newer versions of
the same battery (e.g., WAIS-R vs. WAIS-III; WAIS-R vs. WAIS-IV), to appro-
priately interpret the score differences and to render an appropriate professional
opinion regarding an individual’s general level of intellectual functioning. If an
assessment professional integrates the results of historical intelligence testing, it
is the professional’s responsibility to be familiar with the psychometric charac-
teristics of these tests and possible content changes between instruments so that
current and historical testing can be integrated in a scientifically based, profes-

- sional, and ethical manner in the context of accepted clinical judgment proce-
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examiners should ascertain (to the best of their abilities given the psychologi-
cal reports available) whether the respective full-scale scores that are compared
were judged to be reliable and valid estimates at the original time of testing.
When multiple reliable and valid 1Q test scores are available, the goal is not to
identify which single score is the “best” estimate of an individual’s general intel-
ligence. Assessment professionals should integrate the multiple scores and pro-
vide a scientific and professionally accepted estimate, using reliable and valid
principles and methods, of the person’s general level of intellectual fun ctioning,
When the multiple scores are reasonably consistent (i.e., a convergence of indi-
cators) and any significant differences are explainable, assessment professionals
can have greater confidence in their diagnostic conclusion. Conversely, when
major score differences are present in a collection of IQ test scores, interpreta-
tions require assessment professionals to educate the recipients of their findings
regarding the potential reasons for the IQ test score variability. For example,
assessment professionals should address issues such as practice effects, stabil-
ity of intelligence over time, content differences between different batteries, the
Flynn effect, and other issues that affect the comparability of IQ scores included
in their written reports or statements.

* Use of composite part scores. The total full-scale 1Q score is usually the best esti-
mate of a client’s overall intellectual functioning for diagnostic purposes. However,
there are instances in which, and individuals for whom, the total test score may not
be the best representation of overall intellectual functioning. These situations occur

‘when statistically significant and meaningful differences are observed between the part

scores that comprise the full-scale IQ score. In such situations, appropriate part scores

~that have high g-loadings (e.g., WAIS-IV Verbal Comprehension; W] III Fluid Reason-

0 m '_ e, :'1 “sior -Kﬂﬂﬂl@dﬂ'} may be m when the ?'ﬂ]idlt}" of the fUll'SCElE
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g-proxies. The use of part scores to diag-
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WAIS-IV Processing Speed Index score thflt raise_s the WAIS-IV Full Scale 1q
just above the 1D cutoff score, when combined with WAIS-IV Perceptual Re,.
soning, Verbal Comprehension, and Working Memory Index, scores within the
[Ehtangs wicioe consistent with the possibility of a diagnosis of ID despite the
full.scale 1Q score. Alternatively, a low W] 111 General Intellectual Ability (GI)

mask a proper ID diagnosis if the individua]

score just within the ID range might
and meaningfully different) on the low-g

had relative weaknesses (significant
W] III Visual Processing and Processing Speed clusters, but strengths noticeably

above the ID cutoff score on high-g Fluid Reasoning, Comprehension-Knowl.
edge, and Long-Term Storage and Retrieval clusters. These two examples could
be repeated with all the intelligence batteries listed in Table 7.1.
The part-score g-loadings presented in Table 7.1 provide initial guidance
to assist assessment professionals in evaluating which part scores may be the
best proxies for general intelligence within each respective intelligence battery.
Examiners should seek out and use additional scientific evidence from eacﬁ
intelligence battery’s technical manual and independent published research to
support interpretations based on the g-ness of part scores in individual cases,
Assessment professionals should be familiar with the g- loading scientific litera-
ture regarding those instruments when they use the pattern of part scores to
support or refute a diagnosis of ID. An ID diagnosis based on part scores should
be supported by the presentation of relevant research, as discussed earlier in the
chapter, in written reports and statements.
Significant and meaningful differences and patterns. When part scores are used
to formulate a diagnosis of ID, professionals must offer psychometric evidence
that the full-scale IQ score is likely an invalid estimate of a person’s general
intelligence. Differential interpretation of part scores must only occur when the
assessment professional provides evidence that the differences between part
scores are statistically significant and meaningfully different. Part scores may be
statistically significant, but the base rate in the population may not suggest that
such a difference is meaningful (see Reschly etal., 2002, for detailed discussion).
When the differences between part scores are not statistically significant or
meaningful, or when the pattern of intellectual strengths and weakness does not

- display an internally consistent high and low g-loading part score pattern, then

ﬂgﬁﬂwﬁﬂ IQ score should remain as the primary IQ score for estimating an

is often required and necessary
ticularly when an Atkins cli-
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Clinical judgment is a process based on solid scientific knowledge and is character-
ized as being “systematic (i.e., organized, sequential, and logical), formal (i.e., explicit
and reasoned), and transparent (i.e., apparent and communicated clearly)” (Schalock
& Luckasson, 2005, p.1). The misuse of clinical judgment in the interpretation of scores
from intelligence test batteries should not be used as the basis for “gut instinct” or “seat-
of-the-pants” impressions and conclusions of the assessment professional (Macvaugh
& Cunningham, 2009), or justification for shortened evaluations, a means to convey
stereotypes or prejudices, a substitute for insufficiently explored questions, or an excuse
for incomplete testing and missing data (Schalock & Luckasson, 2005). Idiosyncratic
methods and intuitive conclusions are not scientifically based and have unknown reli-
ability and validity. If interpretations and opinions regarding an individual’s level of
general intelligence are based on novel or emerging research-based principles, the
assessment professional must document the bases for these new interpretations as well
as the limitations of these principles and methods.

Comparison of adaptive behavior and IQ scores. Intelligence test information must
be interpreted within the context of relevant collateral information. Adaptive behavior
is one major source of collateral information. Adaptive behavior total composite and
intelligence full-scale 1Q scores correlate at a moderate level. Thus, assessment pro-
fessionals should not always expect adaptive behavior and IQ scores to be consistent.
These two scores represent distinctly different measures of different domains of per-
sonal competence. Users can expect that, 68% of the time, an adaptive behavior com-
posite score can range from as much as 15 points lower to 15 points higher than the
measured full-scale IQ test score. At the 95% confidence level, the adaptive behavior
composite scores may range from up to +30 points different from any specific IQ score.
When significant and meaningful adaptive behavior and intelligence test score differ-
ences are present for individuals, professionals must provide scientific and profession-
ally accepted interpretation for differences that may include, but are not limited to:

a. adaptive behavior scales are measuring typical performance, while intelligence
test batteries are measuring maximal performance;
b. adaptive behavior scales focus on everyday behavior, while intelligence tests
emphasis mental thought processes;
¢ adaptive behavior measures competencies that are more malleable and subject to
\ chx.ng due to either positive or negative changes in a person’s environment(s),
whﬂe intelligence test batteries measure a more stable set of abilities; and
ty informants typically provide the raw material of adaptive behavior
! tlha«indmduals themselves providing direct information via their
turec andstandardized 1-1 testing situation.
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