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Adjusting IQ Scores for the Flynn Effect: Consistent With the Standard
of Practice?

Leigh D. Hagan
Virginia Commonwealth University

Eric Y. Drogin
Harvard Medical School

Thomas J. Guilmette
Providence College

Should psychologists adjust obtained IQ scores to accommodate the Flynn effect (J. R. Flynn, 1985)? The
authors surveyed directors of doctoral training programs approved by the American Psychological
Association and board-certified school psychologists and completed a systematic review of IQ test
manuals, contemporary textbooks on IQ testing, federally regulated IQ testing protocols, and various
sources of legal and ethical guidance. They confirmed in each instance that such adjustments to IQ scores
do not comport with prevailing standards of psychological practice. Results of IQ testing may be applied
to a broad range of psycholegal issues, many of which cannot be anticipated. Psychologists assist
examinees, courts, and other 3rd parties most effectively by administering and interpreting IQ tests in
their intended fashion.

Keywords: practice standards, Flynn effect, IQ, intelligence testing

Each year psychologists assist in hundreds of thousands of legal
determinations through evaluation reports and expert testimony
based on scientific knowledge of measurement procedures, includ-
ing intelligence testing. Psychologists’ reports of IQ test data can
have a major impact on access to services and even life-and-death
decisions (Atkins v. Virginia, 2002). In addition to specific medico-
legal evaluations, psychologists administering an IQ test for one
purpose, such as treatment planning or special education, might
find their work product used for a different purpose years later in
a criminal proceeding, disability evaluation, or claim of damages

in a lawsuit. Given the possible intended and unintended conse-
quences of intelligence test records, understanding and comporting
with practice standards is essential. A debatable but potentially
emerging standard is whether psychologists should subtract points
from an individual’s obtained IQ score on the basis of the Flynn
effect (FE; Flynn, 1985), a phenomenon in which IQ means have
been shown to increase in the general population across time.

Why Standards Make a Difference

A standard is “a model accepted as correct by custom, consent,
or authority” (Black, 2004, p. 1441). Standards establish parame-
ters of practice and communicate the prevailing views of psychol-
ogy to those outside of behavioral science. Psychological practice
standards do not exist in a vacuum. Law, science, and ethical
principles impact each other; none stand in isolation. In the psy-
cholegal context, each guides the psychologist who, in turn, ad-
vises the court about prevailing standards.

The FE and Adjusting IQ Scores

The FE refers to the finding that the general population’s aver-
age IQ test scores have increased over the past several decades
(Flynn, 1985). Although some studies have reported an increase of
about 0.30 IQ points per year (Flynn, 1999), the issues underpin-
ning the changes in average scores over time are complex and
exceed the scope of this article. The research-informed practitioner
should note the differential impact of a host of variables, including
gender and ethnicity (“Latest Thinking,” 2007), age and culture
(Flynn, 1987), level of industrial and technological development
(Daley, Whaley, Sigman, Espinosa, & Neumann, 2003; Flynn, 1987),
the type of cognitive task being measured (fluid or crystallized), and
where the score falls along the distribution curve (Zhou & Zhu, 2007).
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Flynn (2007) documented a wide range of score fluctuations,
including a slight reverse of the FE, depending on which Wechsler
scale was used. Some countries have actually shown a reverse FE
in more recent years (Shayer, Ginsburg, & Coe, 2007).

Our research focuses on the straightforward question: Is it the
standard of practice to adjust obtained IQ scores in light of the FE?
To the extent that the empirical impact of the FE is blind to the
purpose for which a test is administered, then practicing psychol-
ogists need to be cognizant of this issue, not just for criminal
evaluations, but for special education, disability, employment, and
any other purpose. Although mainstream recognition of the FE as
an authentic psychometric consideration has increased, the ques-
tion of how to accurately represent its impact for a particular indi-
vidual’s earned scores on IQ tests is a different question altogether.

Of particular importance to the evaluating psychologist is
whether the observed changes in group mean scores over time
apply reliably to a specific individual. The question here is whether
the FE’s broad construct applies to a specific evaluee’s IQ test
scores, particularly when the individual’s obtained score is offered
as evidence in support of a theory to prove a legal fact. Specifi-
cally, is it the generally accepted practice in the field of psycho-
logical testing to adjust a particular person’s earned IQ scores or to
recalculate norm means on the basis of the FE?

Flynn has advanced several different positions on this point. In
1987, he cautioned against placing unwarranted emphasis on in-
dividual IQ scores, asserting that “IQ tests do not measure intel-
ligence but rather a correlate with a weak causal link to intelli-
gence” (Flynn, 1987, p. 171). Later, he took the position that the
Wechsler Adult Intelligence Scale (3rd ed.; Wechsler, 2002) might
be reliable for scores below 70 and concluded that the FE was a
factor of 0.25 rather than 0.30 (Flynn, 1998). Shortly thereafter, in
2000, he proposed abandoning the use of IQ scores for mental
retardation determination rather than adjusting obtained scores,
arguing that “the fact that people will get quite different scores on
different IQ tests can be manipulated by psychologists to suit their
clients’ needs” (Flynn, 2000, p. 191).

In 2006, Flynn advocated adjusting individual IQ scores on the
premise that doing so creates no greater error than failing to do so.
He argued that resistance to the practice of subtracting points from
an individual’s obtained score was not particularly defensible. Yet,
within the same article, he pointed out that the FE is not generally
accepted in the clinical field. Most recently, with respect to de-
ducting 0.30 IQ points per year, Flynn (2007) acknowledged that
“recommending such a simple cure for obsolete norms assumes
too much” (Flynn, 2007, p. 134).

Although Flynn’s position about IQ scores varies in his schol-
arly articles, he steadfastly advocates subtracting obtained IQ
points in criminal sentencings (e.g., Berry v. Mississippi, 2005;
Walker v. True, 2005). To the extent that the FE is a function of IQ
tests generally, and if adjusting an individual’s obtained IQ scores
is the accepted convention in clinical practice, then one would
expect to find empirically based support for individual score
adjustments across all IQ test purposes. One would not expect to
find the discussion limited to a narrow range of purposes, such as
capital case advocacy. Yet, the professional literature is almost
silent on individual score adjustments outside of the criminal
forensic arena.

Although the FE appears in hundreds of articles, most are of a
technical nature or focus on social policy implications. Very few

psychologists forward the position that an individual’s obtained IQ
scores should be reduced by a numerical factor based on the FE.
Kanaya, Scullin, and Ceci (2003) argued for score adjustments on
the basis of a large scale empirical study. Greenspan (2006), in a
discussion article absent new empirical data, asserted that subtract-
ing IQ points from an individual’s obtained score is not only
appropriate, but essential. Other psychologists have argued
through their reports and testimony in the capital-sentencing con-
text that adjusting scores is the normative practice (Bowling v. Ken-
tucky, 2005; Green v. Johnson, 2008; Howell v. Tennessee, 2004;
People v. Superior Court [Vidal], 2005; Walker v. True, 2005; Walton
v. Johnson, 2006; ), but they drew from work previously cited without
adding to the empirical research base of knowledge.

Division 33 of the American Psychological Association (APA)
called for an ad hoc committee to further study this issue and to
find those areas in consensus on standards for psychologists (Ol-
ley, Greenspan, & Switzky, 2006). Beyond the works previously
cited, we found no empirical studies advocating for FE-based score
adjustments in special education, disability, parental rights termi-
nation, or any other purpose for which psychologists ordinarily
administer IQ tests.

A dichotomy sometimes emerges between scholarly empirical
research and expert testimony in the courtroom. Cases abound in
which expert witnesses have testified that adjusting an individual’s
obtained IQ score is the standard (Commonwealth v. Prieto, 2007;
Green v. Johnson, 2008; People v. Superior Court [Vidal], 2005;
State v. Keel, 2003; Walker v. True, 2005). In these same cases,
however, other qualified experts have testified that adjusting IQ
scores is not the accepted practice.

Other scholars and expert witnesses oppose adjusting IQ scores
for several reasons. Moore (2006) challenged the proposition that
adjusting individual IQ scores is the standard of practice. Lacritz
and Cullum (2003) advised that “caution should be used in apply-
ing Flynn’s philosophy to actual patients, as there are many
sources of variance unaccounted for by his formulas that could
impact an individual’s score” (p. 529).

Young, Boccaccini, Conroy, and Lawson (2007) provided the
closest analysis to date with respect to the standard of practice and
IQ score adjustment in death penalty evaluations. They found that
among experienced death penalty evaluators, most psychologists
reported being aware of the FE either by name or the underlying
construct, yet most (71%) of the psychiatrists surveyed had never
heard of the concept underpinning the FE. Olley et al. (2006) also
pointed out the lack of consensus about how to present IQ data for
Atkins hearings (see Atkins v. Virginia, 2002) for the court to
determine if the capital defendant meets the statutory criteria for
mental retardation. We investigate whether there presently exists a
standard for adjusting individually obtained IQ scores in a way that
is accepted as correct in light of custom, consent, and authority.

Search for a Standard

Survey 1: Doctoral Program Directors

Participants were program directors of APA-approved clinical,
counseling, and school psychology doctoral programs as identified
by their respective APA Web sites. Of the surveys sent to each of
358 program directors, all respondents were program directors, IQ/
intelligence instructors or supervisors, or a combination of both cat-
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egories. The largest portion (43%) received their doctoral degree more
than 20 years ago. Most (69%) taught or supervised doctoral students’
IQ testing in the previous 3 years. We did not solicit information
about the respondents’ forensic experience specifically but did inquire
about their knowledge of the FE in any arena.

The survey questions were not limited to any specific IQ testing
purpose. Respondents were instructed to stop filling out the survey
and return it if they were not at all familiar with the FE. The
remaining items sought to determine whether graduate school
faculty members were teaching their students to calculate, adjust,
and list scores on the basis of the FE in ways that have previously
been described in some cases as the accepted professional standard
(Commonwealth v. Prieto, 2007) or as near universal (Green v.
Johnson, 2008).

We found that of the 89 respondents, 36% indicated that their
familiarity with the FE was slight or that they had no familiarity at all;
37% were moderately familiar, whereas 27% were very familiar.

Because our focal interest was in contemporary teaching prac-
tices, the balance of the data analysis was derived from the
responses of those faculty who indicated that they had taught or
supervised graduate student IQ testing and interpretation within
the previous 3 years. Excluding those who had not taught or
supervised students also eliminated respondents who were not at
all familiar with the FE. Of the remaining 57 respondents, 93%
reported that they had taught or supervised IQ testing in the past 3
years.

Table 1 reveals that, of this group, 82% indicated that it was
only slightly important or not at all important for students to learn
to calculate the FE when listing actual scores in the written report.
In addition, although 61% believed that it was moderately or very
important for students to learn to consider the FE when interpret-
ing scores, only 18% indicated that it was very important, which is
the same as the percentage who believed that it was not at all
important.

Simply considering the FE is not the same enterprise as memo-
rializing that thought process in the narrative of a written report.
Thus, Table 2 reveals the frequency with which the participants
taught their graduate students to comment on the FE in reports or
to actually recalculate or adjust IQ scores based on the FE. As can
be seen in Table 2, two thirds of the respondents never taught
students to comment on the FE, and 9 out of 10 never taught their
students to adjust or recalculate IQ scores.

The survey inquired about teaching students to adjust IQ scores
depending on where in the distribution the score might fall. The
vast majority (94%) reported that they never taught students to
adjust obtained IQ scores, irrespective of their position in the
distribution. Only 2% advocated adjusting IQ scores across the
entire range.

Rather than adjusting obtained IQ scores, some psychologists
have proposed compensating for the FE by adjusting the mean
score from the published norms and then reporting the obtained
score relative to the newly adjusted mean (Green v. Johnson,
2008). Teaching students to adjust obtained scores after recalcu-
lating the published means was even less likely, with 95% never
instructing in this practice. None of the respondents indicated that
they promoted this practice for all IQ testing referral questions.

Some researchers and testifying experts (Flynn, 2006; Green v.
Johnson, 2008; Kanaya et al., 2003; People v. Superior Court
[Vidal], 2005; Walker v. True, 2005;) have advocated adjusting the
obtained IQ score, not just for each year after the publication of the
test, but also for each year after the normative data were collected.
This procedure accounts for the postulated lag between data col-
lection and publication of the test manual. Flynn (2006) referred to
this process as “the general rule” (p. 179).

The survey polled for this practice. Of the participants, 79% (45
out of 57) did not teach their students to make numerical adjust-
ments to the obtained IQ, but of those who did, the majority (75%
or 9 out of 12) relied on the year the norm group was collected
when adjusting the IQ.

No consensus emerged about a scientific authority for adjusting
scores. The much larger majority (86%) declined to identify any
scientific, legal, regulatory, or ethical authority for adjusting ob-
tained scores or recalculating means because they did not train
students to use this practice.

Survey 2: Diplomates in School Psychology

The second survey queried clinicians who had achieved the
advanced credential of board certification in school psychology
from the American Board of Professional Psychology. We chose
these psychologists because they frequently engage in intelligence
testing and have considerable experience and expertise in inter-
preting archival test data.

Participants in Survey 2 were all of the 141 American Board of
Professional Psychology school psychologists identified by the
board’s Web site. We received 28 usable returns, or 23% of the
viable pool. The majority had over 20 years of experience. Most
(93%) of the viable respondents had personally administered,
scored, and interpreted more than 200 individual IQ tests.

The majority (68%) were moderately or very familiar with the
FE. A large majority (94%) of the viable participants reported that
they had never adjusted obtained IQ scores on the basis of the FE
when reporting numerical IQ scores. Only one participant reported
adjusting obtained scores in some cases (few but less than most).
None reported doing so in most or all cases. Only one reported

Table 1
Percentage of Participants Who Considered It Important for Students to Learn to Calculate or Consider the FE in Written Reports

Item
Not

important
Slightly

important
Moderately
important

Very
important

Learning to calculate the FE when listing scores in written reports 46.4 35.7 14.3 3.6
Learning to consider the FE when interpreting scores in written reports 17.9 21.4 42.9 17.9

Note. Participants were program directors or instructors of IQ testing courses in clinical, counseling, or school psychology programs approved by the
American Psychological Association (n � 56). FE � Flynn effect.
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commenting on the FE in the written narrative. None of the
respondents reported having adjusted archival scores retrospec-
tively when reviewing previous IQ scores. These findings are
consistent with the testimony in Green v. Johnson (2008) in which,
out of 5,000 school-based IQ test reports between 1999–2001,
only 6 mentioned the FE. None adjusted the obtained IQ scores.

Other Standards Authorities

The search for other IQ testing standards authorities led to the
test manuals themselves because multiple authorities substantiate
that the manual is the sine non qua for test administration and
scoring.

We included current adult IQ tests fully meeting the criteria of
the National Research Council (2002), instruments authorized by
the Social Security Administration (SSA, 2006), measures identi-
fied from peer-reviewed published surveys of clinical practice
patterns (Rabin, Barr, & Burton, 2005; Watkins, Campbell, Nieb-
erding, & Hallmark, 1995), and those approved by the only two
states that maintain lists of measures for capital mental retardation
evaluations (Fla. Stat. § 921.137 [1], 2005; Virginia Department of
Mental Health, Mental Retardation and Substance Abuse, 2005).
Excluded were earlier versions of tests that psychologists might
encounter in the evaluee’s archives (e.g., the Wechsler Intelligence
Scale for Children [3rd ed.] or the Stanford–Binet Intelligence
Scales [4th ed.]) or tests constructed primarily for minors.

Six IQ tests met the inclusion criteria: the Wechsler Adult
Intelligence Scale (3rd ed.; WAIS-III; Wechsler, 2002), the
Stanford–Binet Intelligence Scales (5th ed.; Roid, 2003), the Kauf-
man Adolescent and Adult Intelligence Test (Kaufman & Kauf-
man, 1993), the Reynolds Intellectual Assessment Scales (Reyn-
olds & Kamphaus, 2003), the Multidimensional Aptitude Battery
(2nd ed.; Jackson, 2003), and the Woodcock–Johnson Test (3rd
ed.; Mather & Woodcock, 2001). We examined each test manual
for citations of Flynn’s publications, references to the FE, and any
specific recommendation for dealing with the increase in scores
over time.

The WAIS-III Technical Manual–Revised (Wechsler, 2002) ac-
knowledges “IQ-score inflation over time” and thus recommends
that “norms for a test of intellectual functioning should be updated
regularly” (Wechsler, 2002, p. 9). The WAIS-III publisher specif-
ically rejects the practice of adjusting obtained scores: “Still, there
is no scientific justification for adjusting data to fit theory. As the
publisher of the Wechsler series of tests, Harcourt Assessment
does not endorse the recommendation made by Flynn to adjust
WAIS-III scores” (Weiss, 2007, p. 1).

The Stanford–Binet Intelligence Scales and the Kaufman Ado-
lescent and Adult Intelligence Test manuals cite Flynn (1987) but
make no specific recommendation for dealing with this statistical
observation beyond the general admonition to follow the scoring
rules strictly. The Reynolds Intellectual Assessment Scales, the
Multidimensional Aptitude Battery, and the Woodcock–Johnson
Test do not reference the FE, either conceptually or by name.

Several other sources of authority illuminate whether adjusting
individual obtained IQ scores is the model accepted as correct by
custom or consent. The SSA eligibility determination process is
one of the largest testing programs in the United States. More than
1 million individuals currently receive SSA benefits under the
mental retardation criteria.

In an effort to assess the adequacy of disability determinations,
the SSA engaged the National Research Council to “evaluate the
existing determination process in the context of state-of-the-art
scientific knowledge and clinical practice” (National Research
Council, 2002, p. 1). The large-scale effort by the study group
produced numerous recommendations but did not include a spe-
cific proposal to adjust individual obtained IQ scores either in
current testing or for archival assessments. Instead, the study group
recommended that “tests should undergo normative update, res-
tandardization, or revision at intervals corresponding to the time
expected to produce one SEM of change” (National Research
Council, 2002, p. 125).

The SSA Program Operations Manual System articulates the
disability evaluation protocol for mental retardation (SSA, 2006).
The agency’s policy specifically bars its reviewing staff psychol-
ogists from adjusting current and archival IQ tests scores provided
by the examining psychologist (SSA, 2006). To date, no appellate
court has reversed or remanded a denial of an SSA entitlement claim
because of a failure to adjust IQ scores on the basis of the FE.

The use of IQ testing for special education is another substantial
public policy issue impacting a large population. As many as 5
million children receive special education services under the Indi-
viduals With Disabilities Education Improvement Act of 2004.
This regulation does not reference the FE and does not set a
standard for adjusting an individual’s obtained scores or recalcu-
lating the mean score against which the obtained score should be
assessed (Individuals With Disabilities Education Improvement
Act, 2004, § 300.532).

Next, our search for a standard of practice examined contem-
porary textbooks published for practicing clinicians and graduate
students. We queried APA Online PsycNET book records for 1984
through 2007, using the keyword IQ test. A leading psychology

Table 2
Percentage of Participants Who Taught Students to Comment on the FE or Recalculate IQ Scores on the Basis of the FE
in Written Reports

Item Never
Yes, in

all cases
In MR

cases only
In certain

other cases
In MR and certain

other cases

Teach students to comment on the FE in reports 68.5 3.7 7.4 18.5 1.9
Teach students to recalculate IQ scores on the basis of the FE 91.9 0.0 3.6 3.6 0.0

Note. Participants were program directors or instructors of IQ testing courses in clinical, counseling, or school psychology programs approved by the
American Psychological Association (n � 54 and 56, respectively, for Item 1 and Item 2). FE � Flynn effect; MR � mental retardation.
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textbook publisher and current graduate school assessment faculty
also contributed to a list of relevant titles. Other titles were found
in the IQ testing section of the library of a university with APA-
approved training programs in clinical and counseling psychology.
Other titles surfaced in research publications cited earlier.

Because our interest focused on practice standards, the search
included textbooks only of an applied nature. The search yielded
14 textbooks published between 1999 and 2007 (Flanagan &
Harrison, 2005; Gleitman, Fridlund, & Reisberg, 2003; Groth-
Marnat, 2003; Kaplan & Saccuzzo, 2005; Kaufman & Lichten-
berger, 1999, 2006; Kaufman, Lichtenberger, Fletcher-Janzen, &
Kaufman, 2005; Lichtenberger & Kaufman, 2004; Myers, 2007;
Prifitera, Saklofske, & Weiss, 2005; Sattler & Hoge, 2006; Tulsky,
Saklofske, & Ricker, 2003; Urbina, 2004; Weiss, Saklofske, Pri-
fitera, & Holdnack, 2006).We examined each textbook for the
presence of Flynn in the author index, FE in the subject index, and
specific recommendations for dealing with the FE when reporting
scores.

Most (79%) contemporary applied textbooks cite Flynn’s re-
search and mention the FE by name or as a concept. In contrast to
the claim in Walker v. True (2005), none recommend adjusting
scores or recalculating norm means as generally accepted practice.
Some specifically recommend following the test manual directions
and give detailed instructions toward that end. Others simply
advise that the norms should be updated periodically.

Ethical canons and related guidelines serve as a source of
authority for practice standards. APA’s “Ethical Principles of
Psychologists and Code of Conduct” (APA, 2002) do not comment
specifically on score adjustment apart from asserting that “psy-
chologists administer, adapt, score, interpret, or use assessment
techniques, interviews, tests, or instruments in a manner and for
purposes that are appropriate in light of the research on or evidence
of the usefulness and proper application of the techniques” (9.02a).

Standards for Educational and Psychological Testing (Ameri-
can Educational Research Association, APA, & National Council
on Measurement in Education, 1999) provides criteria for testing
practices and the effects of test use. Standards 5.1 and 5.2 require
the test administrator to carefully follow the standardized proce-
dures and score the measure according to the test manual without
departing from the publisher’s instructions. These standards make
no reference to the FE, adjusting individual scores, or recalculating
norm means separate and apart from the test manual.

Neither the “Specialty Guidelines for Forensic Psychologists”
(Committee on Ethical Guidelines for Forensic Psychologists,
1991) nor the latest draft revisions for these guidelines (Committee
on Ethical Guidelines for Forensic Psychologists, 2008) advocate
diverting from test scoring manual instructions.

The APA has promulgated policy statements regarding psycho-
logical testing (APA, 1996; Joint Committee on Testing Practices,
1998), general service guidelines (Committee on Professional
Practice and Standards, 2007; Committee on Professional Stan-
dards, 1987), practice area guidelines (APA, 1998, 2004; Com-
mittee on Professional Practice and Standards, 1998), and related
qualification guidelines (APA, 2001). All are pertinent, in part or
whole, to professional responsibility when using IQ tests for a
wide range of purposes. All are silent with respect to the FE. None
establish a standard for adjusting obtained scores or for departing
from test manual instructions.

Statutory and Case Law Authority

Duvall and Morris (2006) surveyed the statutes relevant to death
penalty evaluations in the United States. Of the 38 death penalty
states, none has a statute that mandates adjusting IQ scores on the
basis of the FE. Case law in Tennessee (Howell v. Tennessee,
2004) and Kentucky (Bowling v. Kentucky, 2005) specifies that
adjusting obtained scores on the basis of the FE is not sufficiently
scientific. The latter court rejected factoring in the impact of the
FE, finding that “the scientific community does not agree on the
cause of this phenomenon” (Bowling v. Kentucky, 2005, p. 37). In
Green v. Johnson (2008), the Fourth Circuit Court of Appeals
observed for both the FE and the standard error of measurement
that “neither Atkins nor Virginia law appears to require expressly
that these theories be accounted for in determining mental retar-
dation status” (p. 8).

Although appellate case law calls for consideration of the FE
when not procedurally barred, there is no judicial consensus that
adjusting obtained scores or recalculating norm means is generally
accepted in the field. Some appellate courts have ruled that a trial
court must consider evidence of the FE and determine the persua-
siveness of the evidence (Walker v. True, 2005). However, this
survey found no instance in which an appellate court ruled that the
FE is compelling or controlling as a matter of law.

Conclusions and Implications for Practice

Three conclusions emerge. First and foremost, adjusting ob-
tained scores and recalculating norm means on the basis of the FE
do not represent the convention and custom in psychology. Ad-
justing obtained IQ scores for this purpose is not the standard of
practice. Second, recalculating an individual’s actual data likely
violates standardization procedures and departs from training prac-
tices, prevailing canons, guidelines, most treatises, and test instruc-
tional manuals. In addition, the prevailing consensus calls for
publishers to update norms periodically. Third, when choosing IQ
tests or reviewing archival test data, psychologists should carefully
consider potential compromises to validity and the differential
impact of such compromises in light of race, culture, age, gender,
and the weighting of cognitive demands of the instrument. Com-
menting on these issues in the report narrative is appropriate, but
adjusting the numerical scores is not. The practitioner should heed
the practice standard to use the most current version of a test.

The current accepted convention does not support subtracting
IQ points in a way that departs from the requirements of the test
manual. “Evaluators must also be aware that there is no agreed-
upon method for how diagnostic conclusions should be influenced
by the Flynn effect” (Young et al., 2007, p. 176). Psychologists
cannot conclude that adjusting scores is the generally accepted
practice in evaluations for special education, parental rights termi-
nation, disability, or any other purpose.

An accurate score on an IQ test can make a meaningful differ-
ence, and the descriptive label the psychologist applies to it can
also make a difference (Guilmette, Hagan, & Giuliano, 2008).
Highly skilled and conscientiously committed psychologists may
find that these critical medico-legal evaluations stir significant
personal and ethical dilemmas. Those who thoughtfully reflect on
the clinical and forensic issues as well as their qualifications and
experience and elect to decline or accept these referrals are to be
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commended for their professional posture. Those who decide to
undertake these forensic evaluations should proceed cautiously
and continuously educate themselves about developments in the
law, ethics, practice standards, and science.
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IQ Scores Should 
Not Be Adjusted for 
the Flynn Effect in Capital  
Punishment Cases
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Abstract

Atkins v. Virginia (2002) dramatically raised the stakes for mental retardation in capital punishment 
cases, but neither defined this condition nor imposed uniform standards for its assessment. The 
basic premise that mean IQ scores shift over time enjoys wide recognition, but its application—
including the appropriateness of characterizing it in terms of an allegedly predictable “Flynn effect”—
is frequently debated in the course of death penalty litigation. The scientifically and ethically sound 
approach to this issue is to report IQ scores as obtained and be prepared to address those factors 
that might affect their reliability. Altering the IQ scores themselves is insufficiently supported by 
professional literature, legal authority, or prevailing standards of practice.
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practice standards, Flynn effect, IQ, intelligence testing, death penalty

In Atkins v. Virginia (2002), the Supreme Court of the United States banned the execution of per-
sons with mental retardation (MR), but it neither defined MR nor specified how to evaluate it. 
Some experts maintain that the basic premise of the Flynn Effect (FE)—that mean IQ scores 
increase over time (Flynn, 1987)—is critical to the accurate identification and depiction of MR in 
capital murder cases. We do not seek to impugn or debunk the FE or its relevance to these cases; 
rather, our goal is to insist that those inclined to invoke this theory do so in a valid, responsible, 
and ethical manner. We conclude that the practice of altering an obtained IQ score based on the FE is 
insufficiently supported by scholarly literature or legal authority.

The FE is typically conveyed as an annual increase of 0.3 points per year, resulting in an infla-
tion of scores between the time of test development and the test’s eventual clinical use with a 
particular examinee (Flynn, 1987). Decades of FE research and testimony, however, depict the 
amount of this shift as a moving target. For example, Flynn (1998) once identified the annual 
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shift as 0.25 rather than 0.30, but later testified in Ex Parte Eric Dewayne Cathey (2010) that 
0.29 would be appropriate. Schalock et al. (2010) have called for an annual adjustment of 0.33.

Spitz (1989) found the FE to vary depending on the examinee’s obtained range of intellectual 
functioning. Kanaya, Scullin and Ceci (2003) and the project team at PsychCorp/Pearson 
(Wechsler, 2008) also identified noteworthy variability across the normal distribution. Zhou, 
Zhu, and Weiss (2010) analyzed Performance IQs and confirmed that the FE varies by ability 
level, age group, and specific intelligence test. In fact, whereas most FE studies report gradual 
IQ score increases over time, some have found stagnation and some noted a reverse (Flynn, 
2000; Shayer, Ginsburg, & Coe, 2007; Teasdale & Owen, 2000).

Flynn (2006) characterized the notion that the FE cannot be particularized to an individual as 
a prosecutor’s “senseless mantra,” asserting that FE gains “render test norms obsolete and inflate 
the IQ of every individual being scored against obsolete norms” (p. 186). An all-inclusive decla-
ration about “every individual” does not, however, adequately acknowledge the probabilistic 
nature of group data and potential inconsistency when applied to individuals.

When it comes to analyzing and commenting on the accuracy and applicability of a particular 
IQ test result, due consideration should be given to other well-documented influences on score 
variability. The project team at PsychCorp/Pearson (Wechsler, 2008) substantially revised each 
iteration of its intelligence scales by altering or eliminating subtests, increasing the number of 
permissible cues, changing the scoring for some subtests, reordering subtest presentation, and 
other changes. These modifications substantially complicate comparisons across different mea-
sures, as do such additional notions as the standard error of measurement (SEM), test–retest 
phenomena, and variations in examinee effort.

A national survey of American Board of Professional Psychology school psychologists and 
training directors of American Psychological Association–accredited clinical, counseling, and 
school psychology doctoral programs showed that most report or teach the practice of reporting 
obtained scores and—consistent with the dictates of test manuals—do not train future psycholo-
gists to alter IQ scores due to the FE (Hagan, Drogin, & Guilmette, 2008). Although several 
appellate courts have remanded capital murder cases to the trial court for an evidentiary hearing 
to consider the FE, at this time no appellate court has published a ruling that subtracting IQ 
points or adjusting the mean based on the FE is a generally accepted practice. None of the 38 
states allowing for capital punishment has a statute mandating reduction of a capital defendant’s 
IQ scores based on the FE (Duvall & Morris, 2006).

Altering obtained IQ scores based on the FE does not comport with the standard of forensic 
psychological practice, and there exists no legal mandate to make such adjustments. Psycholo-
gists serve an important function in capital punishment cases when they identify data limitations 
that may be attributable to the FE or any other error source. If an obtained score is considered to 
be invalid and if the “true” score is believed to be higher or lower within an estimated range, 
psychologists are justified in sharing this perspective in narrative form, but the current state of 
psychological science—particularly in light of the established variability of individual cases—
does not support devising some other score based on the FE and then substituting that score for 
the one obtained.
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IQ Scores Should Be 
Corrected for the Flynn 
Effect in High-Stakes 
Decisions

Jack M. Fletcher1, Karla K. Stuebing1,
and Lisa C. Hughes1

Abstract

IQ test scores should be corrected for high stakes decisions that employ these assessments, 
including capital offense cases. If scores are not corrected, then diagnostic standards must 
change with each generation. Arguments against corrections, based on standards of practice, 
information present and absent in test manuals, and related issues, ignore expert consensus 
about the assessment of intellectual disabilities and the acceptance of the Flynn effect in the 
field. Most psychometric concerns about correction are based on validity studies with small 
subgroups and do not reflect sufficient effort to estimate the precision of the Flynn estimate. 
We computed a confidence interval for the Wechsler PIQ across four validity studies that shows 
a SEM of about 1 around a mean of about 3 points per decade. A meta-analytic weighted mean 
of the 14 studies in Flynn (2009) is 2.80 (2.50, 3.09), close to Flynn’s (2009) unweighted average 
(2.99). More psychometric research would be helpful, but this level of precision supports the 
Flynn adjustment of 3 points per decade.

Keywords

IQ, intellectual disability, Flynn effect, Atkins hearings

IQ test scores should be corrected for high-stakes decisions in which a test with older norms is 
invoked as evidentiary support in the decision-making process. This could include not only 
Atkins cases involving capital offenses and the death penalty but also intellectual disability (ID) 
decisions involving social security eligibility or special education where eligibility hinges on a 
specific score or range of scores. In all these contexts, the person may have previous IQ test 
scores that are higher than current scores, which may be reconciled by taking into account norms 
obsolescence.

In Atkins cases as well as other high-stakes assessments, the offender often has multiple IQ 
scores obtained over a long period of time. Some offenders may have been administered older 
versions of tests with norms well over 10 years of age, rendering them obsolete and yielding 
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inaccurate estimates of IQ (Flynn, 2009). To illustrate, in one case in which the senior author 
consulted, the offender had WAIS-III (Wechsler Adult Intelligence Scale–Third Edition) scores 
of 68 and 71, 3 years apart as an adult. As a child, the offender obtained a WISC (Wechsler Intel-
ligence Scale for Children) score of 79 in 1973, 25 years after the normative sample was col-
lected. A correction for the Flynn effect (FE) of 0.3 per year would be 0.3 × 25 years = 7.5, or 
71.5, aligning closely with the WAIS-III assessments. Should an offender be executed because 
the psychologist who gave the WISC failed to write a note indicating that the IQ score may be an 
overestimate because of norms obsolescence?

Correcting an IQ score is not a violation of test administration. Rather, it is selecting an appro-
priate normative comparison (Gresham, 2009). We would not expect pediatricians to use a 
height/weight chart from another country or century to assess a child’s percentile rank in height 
or weight; if they did, we would expect corrections so that the percentile reflects the current, 
national distribution. Correcting an IQ score is a simple procedure that avoids having to change 
standards. Thus, if 15-year-old IQ norms are used, either the score itself must be corrected by 
about 4.5 points (0.3 × 15 years = 4.5) or the cut-point for ID needs to be corrected to 74.5 because 
the mean IQ of a contemporary sample using the old norms would be 104.5.

Some argue that correcting for norms obsolescence is not a standard of practice (Hagan, 
Drogin, & Guilmette, 2008; 2010). However, standards of practice are set by consensus reports 
written by experts. The most prominent guidelines for the assessment of ID represent the 11 edi-
tions of the manual for diagnosis by the American Association of Intellectual and Developmental 
Disabilities (Schalock et al., 2010), not cited by Hagan et al. (2008). Since 2002, this manual has 
explicitly recommended correcting IQ scores for norms obsolescence, with other researchers 
agreeing (e.g., Gresham, 2009; Kanaya & Ceci, 2007; Widaman, 2007).

Other objections to correcting for norms obsolescence confuse issues related to why the FE 
occurs with whether it occurs; its existence is widely accepted, but the cause is disputed (see 
Flynn, 2010; Kaufman, 2010). There is also confusion involving Flynn’s assertion that the 
WAIS-III norms are problematic (e.g., Flynn, 2009). The publisher’s post on this issue (Weiss, 
2008) addressed Flynn’s claim that there were problems with the norming of the WAIS-III, but has 
been misinterpreted as indicating that the correction for norms obsolescence was under dispute 
(Hagan et al., 2008), which is not the case (Zhou, Zhu, & Weiss, 2010). Some suggest that the 
standardization and validity samples are different and that group data should not be used to cor-
rect individual scores (Zhu & Tulsky, 1999). However, individual scores are not being adjusted; 
rather, the validity studies are used as a basis for selecting an appropriate normative comparison 
group.

The major questions should involve the magnitude of the effect and its constancy across age 
and levels of IQ (Tanaka & Ceci, 2007; Zhou et al., 2010). As Widaman (2007) suggested, much 
of the variation in estimates of the effect is because of measurement error, especially when small 
samples across different age and IQ levels are used. This variation is important to understand, 
and it is surprising that more effort has not been expended toward evaluating the precision of the 
correction.

We estimated 95% confidence intervals (CIs) for the four comparisons of PIQ (Performance 
IQ) in Zhou et al. (2010) using the standard deviations for each comparison kindly provided by 
Dr. Xiaobin Zhou (Table 1). The CIs were computed by estimating the standard error of the mean 
(SEM) of average change and multiplying by ±1.96 (the critical z value). The SEM for matched 
pairs is the SD of the difference divided by the square root of N. To create the CI, we used a 
standard formula [CI95 = mean difference ± z.05/2 (SEM)]. As Table 1 shows, the confidence inter-
vals do not include 0 and extend approximately 1 point (0.1 per year) on either side of the mean 
difference of about 3 per decade (0.29-0.31 per year). A simple rubric would be 3 ± 1. An adjust-
ment for Full-Scale IQ (FSIQ) would be similar because it is highly correlated with PIQ. Because 
the FSIQ is higher in reliability, the CIs may smaller.
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Table 2 uses the 14 studies in Flynn (2009) to compute the meta-analytic mean, showing an 
inverse variance weighted mean effect (Lipsey & Wilson, 2001) per decade of 2.80 (2.50, 3.09), 
close to Flynn’s unweighted average. We tested the distribution of effects for heterogeneity using 
the Q statistic (which is distributed as a chi-square with k - 1 degrees of freedom, where k equals 
the number of studies), and found that the 14 effects were more variable than would be expected 
because of sampling error alone, Q(13) = 126.52, p < .0001. Although the CI is small, significant 
heterogeneity potentially limits the usefulness of the mean effect because of averaging dissimilar 
effects. Inspection of the contribution of each effect to the Q statistic (Deviation Squared Model 
1 in Table 1) revealed two outliers, one very large and one very small, both of which involved the 
WAIS-III. After removing these two outliers, the mean effect per decade was 2.96 (2.65-3.27), 
with Q(11) = 28.33, p < .003. Given the questions raised about the normative sample for the 
WAIS-III (Flynn, 2009), we removed the other two WAIS-III comparisons and found a mean 

Table 1. Confidence Intervals for PIQ Across Four Wechsler Tests

Tests

Mean 
Change 

Per 
Year

SD 
Change 

Per 
Year N

Years 
Between 
Norm-

ing
SE or

SD / √N

SE 
Times 
1.96

Lower 
CI Mean 
Minus 

SE × 1.96

Upper CI 
Mean Plus 
SE × 1.96

Lower CI 
in Points 

Per Decade

Upper CI 
in Points 

Per 
Decade

WPPSI-R/III 0.24 0.86 174 13 0.07 0.13 0.11 0.37 1.12 3.68
WISC-III/IV 0.29 0.96 239 12 0.06 0.12 0.17 0.41 1.68 4.12
WAIS-R/III 0.29 0.61 191 16 0.04 0.09 0.20 0.38 2.03 3.77
WAIS-III/IV 0.31 0.81 240 11 0.05 0.10 0.21 0.41 2.08 4.12

Note. PIQ = Performance IQ; SD = standard deviation; SE = standard error; CI = confidence interval; WPPSI-R = 
Wechsler Preschool and Primary Scale of Intelligence–Revised; WISC = Wechsler Intelligence Scale for Children; 
WAIS-R = Wechsler Adult Intelligence Scale–Revised.

Table 2. Weighted Mean Effects, Confidence Intervals, and Tests of Homogeneity

Newer 
Tests

Older 
Tests

Difference 
Years N

Mean 
Difference

Difference 
Per Decade

Deviation 
Squared 
Model 1

Deviation 
Squared 
Model 2

Deviation 
Squared 
Model 3

SB-5 WAIS-III 6 87 5.50 9.17 43.61
SB-4 WAIS-R 7 47 3.42 4.89 5.07 4.29 4.29
WISC-IV WAIS-III 6.75 198 3.10 4.59 11.85 9.75
SB-5 WISC-III 12 66 5.00 4.17 1.72 1.33 1.33
WISC-IV WISC-III 12.75 244 4.23 3.32 1.14 0.53 0.53
WISC-III WISC-R 17 206 5.30 3.12 0.43 0.10 0.10
SB-4 WISC-R 13 205 2.95 2.27 0.74 1.29 1.29
SB-5 SB-4 16 104 2.77 1.73 2.62 3.50 3.50
WAIS-III WAIS-R 17 192 4.20 2.47 0.64 1.47
SB-4 SB-LM 13 139 2.16 1.66 2.09 2.75 2.75
WAIS-R WISC-R 6 80 0.90 1.50 2.48 3.17 3.17
WAIS-III WISC-III 6 184 -0.70 -1.17 53.48 0.00
WAIS-IV WAIS-III 11 240 3.37 3.06 0.64 0.09 0.09
WAIS-IV WISC-IV 4.25 157 1.20 2.82 0.00 0.05 0.05
Mean effect 2.80 2.96 2.86
Q 126.52*** 28.32** 17.10**

Note. SB = Stanford–Binet Intelligence Scale; WAIS = Wechsler Adult Intelligence Scale; WISC; Wechsler Intelligence 
Scale for Children.
**p < .003. ***p < .0001.
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effect of 2.86 (2.5-3.22) and Q(9)=17.1, p < .047. Thus, the sources of heterogeneity can be identi-
fied. We do not view this finding as supporting Flynn’s claim that the WAIS-III norms are prob-
lematic. Rather, more research with additional samples and perhaps the inclusion of other tests 
may enhance understanding of factors responsible for the variability across studies and make 
possible more precise estimates of the effect of norms obsolescence.

These two approaches to estimating the mean and the precision of the effect support Flynn’s 
aggregated estimate of the magnitude of norms obsolescence and are sufficiently precise to justify 
corrections for high-stakes decisions. There is variability across studies, and age/ability level, but 
this is true for any subject matter. The estimate of 3 ± 1 is similar to the estimates for the conver-
sion of WAIS-III and WAIS-IV scores for the middle of the distribution (where the sample size 
is larger) in table 5.6 of the WAIS-IV technical manual.

The administration/technical manuals’ silence over the FE has been interpreted in Atkins 
cases as evidence that scores should not be corrected. Clearly publishers have acknowledged the 
FE by renorming tests more frequently and providing validity studies and conversion tables. 
A publisher should not be expected to address every use of the test. The WAIS-IV manual, for 
example, provides no guidance on the diagnosis of ID. However, Weiss (2008) is commonly 
invoked as denying that the FE exists (Hagan et al., 2008) when it actually addresses the ade-
quacy of the WAIS-III norms. In one Atkins hearing, an email from the technical assistance 
hotline of a publisher was introduced in response to a question about the FE from a testifying 
psychologist. The email indicated that the publisher did not recommend correcting scores. Tele-
phone calls and emails requesting clarification from the publisher elicited no response and the 
judge cited the email in ruling against the offender.

Publishers may need to do more by providing data like that in Tables 1 and 2 (and studies 
like Zhou et al., 2010) and by indicating explicitly that when outdated norms are used, cor-
rections will be necessary to appropriately scale the scores. This would facilitate adoption of 
practices recommended by the American Association of Intellectual and Developmental 
Disabilities into the different venues where IQ scores are used for high-stakes decision mak-
ing. IQ scores based on obsolete norms should be corrected and can be estimated with rea-
sonable precision in high-stakes decisions, including capital offense cases. There is no 
evidence that Flynn’s correction overestimates IQ at the lower end of the distribution (Zhou 
et al., 2010).

Summary and Conclusions
IQ test scores should be corrected for any high-stakes decision that employ these assessments, 
including capital offense cases. If scores are not corrected, then diagnostic standards must change 
with each generation. Arguments against correction ignore expert consensus about the assessment 
of intellectual disabilities and do not take into account the wide acceptance of the FE. More 
research on the precision of the estimate would be helpful, but the level of precision we reported 
of a mean of about 3 and a SEM of about 1 supports the correction and is consistent with the Flynn 
correction of 3 points per decade.
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Looking to Science Rather Than Convention in Adjusting IQ Scores
When Death Is at Issue

Mark D. Cunningham
Independent practice, Dallas, TX

Marc J. Tassé
Ohio State University

The progressive obsolescence of IQ test norms and associated score inflation (i.e., the Flynn effect) may
have literal life and death significance in capital mental retardation determinations (i.e., Atkins hearings).
Hagan, Drogin, and Guilmette (2008) asserted that IQ score corrections for the Flynn effect were
inconsistent with a “standard of practice” they deduced from custom, convention, and authority. More
accurately, this reflected a proposed practice guideline or recommendation for practice, rather than a
standard of practice. Whether a proposed guideline or recommendation for practice, these are better
informed by an analysis of the available science than accepted convention. The authors reviewed research
findings regarding the occurrence of the Flynn effect in the “zone of ambiguity” (IQ � 71–80), and
proposed a best practice recommendation for discussing and reporting Flynn effect correction of IQ
scores in capital mental retardation determinations.

Keywords: Flynn effect, death penalty, IQ, Atkins, mental retardation, practice recommendations

Consider the following scenario, reflecting an amalgam of sev-
eral actual cases: A claim of mental retardation is brought by a
35-year-old death row inmate pursuant to Atkins V. Virginia
(2002), the U.S. Supreme Court decision that barred the execution
of individuals with mental retardation. There is particular focus in
the postconviction Atkins hearing on whether the offender was a
person with mental retardation at the time of the capital offense in
1995 and at the time of trial in 1997. Consistent with accepted
definitions of mental retardation (American Psychiatric Associa-
tion, 2000; Schalock et al., 2010), the inquiry is concerned with

whether there is historical evidence of significantly subaverage
intellectual functioning (i.e., IQ � 70 (�5 when considering
SEM), with concurrent deficits in adaptive behavior, before age 18.
Review of the records revealed a WISC-R (Wechsler, 1974) Full
Scale IQ score of 74 � SEM in 1988 and a WAIS-R (Wechsler,
1981) Full Scale IQ score of 73 � SEM in 1996. Significant
deficits in several areas of adaptive functioning were evident
before the defendant was imprisoned. Though informed of the
imprecision of a specific IQ score, the court may make a “bright
line” determination of whether the inmate’s historical IQ score was
70 or below in ruling whether he is a person with mental retarda-
tion. The psychologist has extensive familiarity with the research
findings regarding the progressive obsolescence of IQ test norms
(i.e., Flynn effect) and the associated average 0.3 point annual IQ
score inflation from the date the norms were collected for the
respective scale. When the WISC-R was administered to this
individual in 1988, 16 years had elapsed since it was normed in
1972. In 1996, the WAIS-R was 18 years beyond the midpoint of
its 1976–1980 standardization. Correction for the associated infla-
tion intervals would produce a corrected WISC-R Full Scale IQ
score of 69 � SEM and a corrected WAIS-R Full Scale IQ score
of 68 � SEM.

What “standard of practice” should guide the response of a
psychologist in assisting the court to understand and make in-
formed application of these historical IQ scores when the impli-
cations are literally life and death? In “Adjusting IQ scores for the
Flynn Effect: Consistent with the standard of practice?” (see
Hagan, Drogin, & Guilmette, 2008), Hagan et al. concluded re-
garding this standard:

The current accepted convention does not support subtracting IQ
points in a way that departs from the requirements of the test manual
. . . Psychologists cannot conclude that adjusting scores is the gener-
ally accepted practice in evaluations for special education, parental
rights termination, disability, or any other purpose. (p. 623)
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Atkins hearings are apparently subsumed under “any other pur-
pose” by Hagan et al. (2008). We disagree with their method of
analysis in arriving at the above “standard” and their conclusions
regarding it.

The Flynn Effect Briefly Explained

To provide a brief context and overview, IQ scores are standard
scores, no more than points of comparison with the ostensible
mean and normal distribution of scores in the general population
(i.e., M � 100, SD � 15). Accordingly, incremental inflation of IQ
scores in the general population (i.e., M � 100) results in any
observed IQ score being a progressively less accurate point of
comparison as the interval increases between scale standardization
and any particular test administration. Had the examinee taken the
IQ test the year it was standardized, a more accurate comparison
could be made between the examinee and the standardization
sample. However, should the examinee take the same instrument
15 years later, the original standardization sample no longer accu-
rately reflects the contemporaneous population. Both the Flynn
effect and the associated necessity of periodically updating the
norms of IQ tests were succinctly summarized by Kanaya, Scullin,
and Ceci (2003) in their seminal article. Kanaya et al. described:

Ever since the introduction of standardized IQ tests in the early 20th
century, there has been a systematic and pervasive rise in IQ scores all
over the world, including the United States. Known as the Flynn effect
after James Flynn, the political scientist who has extensively docu-
mented this rise, the Flynn effect causes IQ test norms to become
obsolete over time (Flynn, 1984, 1987, 1998). In other words, as time
passes and IQ test norms get older, people perform better and better
on the test, raising the mean IQ by several points within a matter of
years. Once a test is renormed, which typically happens every 15–20
years, the mean is reset to 100, making the test harder and “hiding” the
previous gains in IQ scores. (p. 778)

Psychological vs. Legal Standards

As a beginning point, there is a terminology problem. Hagan et
al. (2008) utilize a definition of “standard” taken from a legal
dictionary: “a model accepted as correct by custom, consent or
authority” (p. 619, citing Black, 2004, p. 1441). However, in
psychological practice, “standards” have a quite different meaning.
As defined by the American Psychological Association (APA),
“standards” are promulgated by APA as opposed to accepted
convention. Further, “. . . standards are mandatory and may be
accompanied by an enforcement mechanism” (p. 1048, APA,
2002; see also p. 2, Committee on Professional Practice and
Standards, APA, 2005). Even the terminology of aspirational
“practice guidelines” is the purview of a vetting process by APA.
Thus, Hagan et al. are more properly either proposing guidelines
for practice or arguing their view of recommendations for practice
or “best practices,” rather than “the standard of practice.” This is
not an inconsequential differential, as the courts and other legal
consumers of our literature may not appreciate the role of “stan-
dards” as this terminology is applied to psychological practice.

The Unacknowledged Elephant in the Room

Though Hagan et al. (2008) did not overtly grapple with a
capital scenario in their article, or even directly reference capital

sentencing applications, Atkins cases are almost certainly the pri-
mary intended audience for their analysis and commentary. In-
deed, Drs. Hagan and Drogin are practicing forensic psychologists.
As noted above, the operational definition of “a standard” was
taken from a law dictionary (i.e., Black, 2004). The case law cited
by Hagan et al. involved mental retardation determinations in
capital cases. Dr. Hagan testified in November 2005 as a
prosecution-retained expert in a mental retardation determination
for capital sentencing (Walker v. True, 2005). Dr. Hagan described
in testimony that in the course of his case preparation, he first
became aware of the “Flynn effect” by that name, a term he
described as “a misnomer” and “a mischaracterization” (p. 460,
524, 525, Walker v. True, 2005). Further, Dr. Hagan has subse-
quently expressed opinions in his court testimonies that mirror the
analysis of the article when called as an expert by the prosecution
in Atkins-related proceedings, as illustrated in the following sum-
mary by the federal district court:

Dr. Hagan testified that there is a lack of consensus as to the cause of
the Flynn effect, though the generally accepted practice is to account
for the Flynn effect by renorming standardized tests or by
“address�ing� it in narrative form, but not to subtract IQ points that the
individual has earned.” (Resp. Ex. A at 32; Winston v. Kelly, 2009)

The backdrop of life or death hinging on a few IQ points must
be acknowledged and engaged in any discussion of practice stan-
dards, practice guidelines, and/or best practices regarding IQ score
adjustments for the Flynn effect.

The Unique Context and Implications of the Flynn
Effect for Capital Sentencing

Whether scientifically informed IQ score adjustments should be
made in Social Security disability determinations and special ed-
ucation classifications, as well as in capital sentencing, are cer-
tainly legitimate questions. However, we would argue that the
necessity of precision and reliability in the determination increases
with the stakes. Quite simply, death is different (see Gardner v.
Florida, 1977; Gregg v. Georgia, 1977; Lockett v. Ohio, 1978;
Woodson v. North Carolina, 1976). Further, the assessment and
classification activities associated with intellectual assessment in
general clinical practice or school psychology are distinct from
those encountered in capital sentencing. Though not available for
the consideration of Hagan et al. (2008), and quoted for its de-
scriptive eloquence rather than authority, we find compelling the
analysis of the federal district court in its capital mental retardation
findings in United States v. Davis (2009) regarding this differential
between clinical and forensic assessments in the application of the
Flynn effect:

Next, Dr. [name redacted] states that the Flynn effect is not routinely
applied in clinical settings as a matter of professional practice . . . .
While this may be true, the Court finds this to be completely irrele-
vant. This is a forensic context, and an important one in which a man’s
life hangs in the balance. The goals of an IQ assessment are dramat-
ically different in the clinical versus the forensic setting. In the clinical
context, the purpose of such an assessment is typically to get an
accurate picture of the individual’s current functioning so that appro-
priate systems of support may be devised to assist that individual in
everyday living. In most cases, a recently normed instrument will be
used for the IQ assessment, rendering unnecessary any Flynn adjust-
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ments. In the forensic context, however, where an individual’s eligi-
bility for a death sentence depends on a somewhat arbitrary numerical
cutoff, precision and accuracy in determining that individual’s score,
both at present and in the past, become critically important. Eligibility
for the death penalty is not a lottery, and a greater effort to achieve
accurate results is both necessary and appropriate. (p. 22 of Memo-
randum Opinion)

It is not that “mental retardation” is defined differently in a
capital context (see Macvaugh & Cunningham, 2009). Rather,
historical testing is likely to take a greater role in Atkins cases, and
the importance of “getting it right” is of graver magnitude when
death is at issue.

Finding the Best Practice in Capital Applications
of the Flynn Effect

The Frye Test or General Acceptance Standard

Hagan et al. (2008) framed their inquiry and discussion of the
“standard” regarding adjusting IQ scores for the Flynn effect as “a
model accepted as correct by custom, consent or authority” (p.
619, citing Black, 2004, p. 1441). In this construction of a standard
of psychological practice, Hagan et al. have effectively adopted a
well-known standard for the admissibility of scientific evidence in
a legal context known as the Frye test or general acceptance
standard (Frye v. United States, 1923): “. . . the thing from which
the deduction is made must be sufficiently established to have
gained general acceptance in the particular field in which it be-
longs” (at 1013).

Consistent with an application of the Frye test, the methodology
of Hagan et al. (2008) focused on various sources of “general
acceptance” as reflected in prevailing “custom, consent, and au-
thority” (p. 620). These included doctoral training programs, prac-
tice patterns of ABPP-certified school psychologists, manuals
from test publishers, contemporary applied texts, ethical canons
and guidelines, and statutes and case law. Hagan et al. did not
address practice patterns for Atkins evaluations that might reflect
whether there is “general acceptance” of adjusting IQ scores for
the Flynn effect in a capital context.

General Acceptance Versus Other Metrics for
Evaluating Science

There are fundamental problems with framing a discussion of a
standard of practice for psychologists (or more properly “best
practices”) in terms of the general acceptance or Frye standard. Of
immediate import, if the question is engaged as a legal analysis,
the Frye test has been superseded in federal court and a majority
of states by the Daubert standard (Daubert v. Merrell Dow Phar-
maceuticals, Inc., 1993). The Daubert decision calls upon courts to
determine the admissibility of scientific evidence not simply in
light of its general acceptance, but also or alternatively (i.e.,
nonexclusively) in light of a number of science-related factors.
These include the relevance and reliability of the theory or tech-
nique, as reflected in considerations of whether the theory or
technique is derived from the scientific method, has been or can be
empirically tested, has a known or potential error rate, has been
subjected to peer review, and/or has standards or controls concern-
ing its operation. Though the Daubert standard incorporates “gen-

eral acceptance” as one of the factors to consider, the additional
considerations focus on the quality of the science supporting the
methodology in question. Thus, from the standpoint of a legal
admissibility standard, Hagan et al. (2008) framed their analysis in
terms of a single-dimensional standard of general acceptance,
without reference to the more recent and more prevalent admissi-
bility standard that emphasizes examination of the underlying
science.

Prevailing Practice Versus Scientifically
Informed Practice

These two standards of admissibility for scientific evidence in
the courtroom (i.e., general acceptance vs. quality of science)
represent a critically important differential for how the Flynn
effect is applied to mental retardation assessments in capital cases.
To explain, in IQ testing and interpretation, “prevailing practice”
(i.e., general acceptance) and “scientifically informed practice”
may not be synonymous. We would assert that the highest levels
of professional practice are exemplified by applications of the best
available science. Training programs and patterns of practice,
however, may lag behind this science by years or even decades.
Indeed, Hagan et al. found in their survey that fewer than half of
faculty respondents who taught or supervised graduate students in
IQ test administration and interpretation self-described being “very
familiar” with the Flynn effect. Further, among the responding
program directors for APA-approved clinical, counseling, and
school psychology doctoral programs who were not involved in
teaching or supervising IQ testing, 90% self-described slight or no
familiarity at all with the Flynn effect. Similarly, among board-
certified (ABPP) school psychologists surveyed by Hagan et al.
(2008), a third reported slight or no familiarity at all with the Flynn
effect.

These findings are not disparate from those of Young, Boccac-
cini, Conroy, and Lawson (2007), who surveyed 20 mental health
professionals (13 psychologists and 7 psychiatrists) who had con-
ducted at least one evaluation of mental retardation in a capital
case. Thirty percent of the psychologists and all of the psychiatrists
acknowledged that they were unfamiliar with the Flynn effect by
name, even though their orientation to this issue had been assisted
by providing them with a description before questioning. A quarter
of the psychologists and three-fourths of the psychiatrists reported
that they were unaware of the name and of the effect of rising IQ
scores and norm obsolescence. Young et al. further detailed:

Several evaluators who had not heard of the effect made comments
such as “what you described doesn’t make very much sense to me”
(psychiatrist) and “I’ve seen the opposite occur; they tend to rise a
little bit” (psychologist). (p. 175)

Because scientific advances may neither be quickly nor ubiqui-
tously reflected in instruction or practice, discussions of “standards
of practice” that are anchored to “prevailing convention” may do
little more than describe professional performance that is not
overtly negligent. A clinician can hardly be faulted for a practice
pattern that is common among professional peers, however tenu-
ous the empirical underpinnings of that practice may be. A case in
point is the centuries-long reliance of the medical profession on
blood-letting as a therapeutic technique. Blood-letting was the
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prevailing convention and by this rubric was inarguably the “stan-
dard of practice.”

Taken to its logical conclusion, tying the standard of practice (or
even “best practice”) to prevailing convention may impose a
veritable straightjacket of circularity on the ability of professional
psychology to remain scientifically abreast. To illustrate the cir-
cularity problem of anchoring “standards of practice” to prevailing
convention:

1. Prevailing convention defines standards of practice.

2. Practice outside of prevailing convention is pejoratively
inconsistent with the standard.

3. Scientific advancements cannot be legitimately incorpo-
rated into professional practice until they become the
prevailing convention.

4. The standard of practice does not allow the adoption of
scientific advancements until they are the prevailing
convention.

An alternative to the general acceptance or prevailing conven-
tion approach to professional standards is to employ a best science
or Daubert-like analysis. Such a best science emphasis and the
continuing progression in scientifically informed practice this em-
phasis allows are among the elements that inform “practice guide-
lines” as these are promulgated by APA (2002a):

2.8 Basis. Practice guidelines take into account the best available
sources on current theory, research [emphasis added], ethical and
legal codes of conduct, and/or practice within existing standards of
care so as to provide a defensible basis for recommended conduct. (p.
1049)

Examining the Flynn Effect in Light of Science
Rather Than Convention

Scientific Support and Practical Implications

Empirical and peer-reviewed support. The Flynn effect is
the long-recognized and empirically demonstrated phenomenon of
improving performances on IQ tests over the past half-century. An
APA PsycINFO search utilizing key words “Flynn effect,” “IQ
gains,” and “IQ inflation” yielded 112 peer-reviewed articles,
books, book chapters, and dissertations addressing this phenome-
non. An unabridged discussion of the Flynn effect and its impact
on the mean IQ scores that serve as the basis for comparison of any
particular observed IQ score is beyond the scope of this article (for
an orientation see Flynn, 1984a, 1984b, 1987, 1998, 2000, 2006,
2007, 2009; Flynn & Weis, 2007; Kanaya et al., 2003; Neisser,
1998; Psychological Corporation, 1997).

Practical implications of progressively obsolete norms. The
twin problems of IQ score inflation and associated progressively
obsolete norms have been acknowledged by the publishers of the
Wechsler scales. Indeed, the WAIS-III Technical Manual (Psycho-
logical Corporation, 1997) explained that IQ-score gains were a
fundamental rationale for the periodic re-standardization of IQ
tests, including their own scale.

Updating of Norms: Because there is a real phenomenon of IQ-score
inflation over time, norms for a test of intellectual functioning should

be updated regularly (Flynn, 1984, 1987; Matarazzo, 1972). Data
suggest that an examinee’s IQ score will generally be higher when
outdated rather than current norms are used. The inflation rate of IQ
scores is about 0.3 points each year. Therefore, if the mean IQ score
of the U.S. population on the WAIS-R was 100 in 1981, the inflation
might cause it be about 105 in 1997. (p. 8)

Weiss (2008), in a Pearson technical report, described a 0.17
point annual IQ score inflation on the WAIS-III. Though lower
than the 0.3 annual rate of IQ score inflation for the WAIS-III
asserted by Flynn (2006), who also recommended an additional
2.34 correction for what he termed “the tree stump effect,” some
progressive score inflation is not disputed. Other evidence of norm
obsolescence was provided with the technical information accom-
panying the WAIS-IV. Counterbalanced administrations of the
WAIS-III and WAIS-IV accomplished as part of the WAIS-IV
standardization yielded mean WAIS-III scores that were 2.9 points
higher for general examinees (n � 238, 12-year annual inflation
rate � 0.26 points; Pearson, 2008).

In light of the above findings by the test publisher, the scientific
foundation for not authorizing corrections in historically obtained
scores is elusive. Admittedly, debate and varied perspectives con-
tinue on precisely what score correction should be made to the
WAIS-III in light of norms that were contemporaneous at the time
of any particular administration. This variation in correction makes
a strange argument, however, for making no correction at all to
WAIS-III scores, or other tests in the Wechsler series for that
matter (see Flynn, 2009). In agreement with Flynn, we would
argue that the approximately true is preferable to the certainly
false.

Though not addressing the inflation associated with scores ob-
tained late in the standardization life of a particular IQ test, score
inflation can be reset to zero by re-norming. Of course, remaining
absolutely current with IQ score inflation would require test pub-
lishers to conduct virtually continuous re-standardization of their
intelligence tests. This would be cost-prohibitive for test develop-
ers, not to mention the marketing challenge in recurrently persuad-
ing practitioners to update their testing materials and scoring
procedures. Instead, IQ tests are re-normed at intervals dictated by
practical economics rather than optimal accuracy. For example, the
Wechsler series of intelligence tests reflect the following intervals
in revisions, re-standardizations, and republishing (see Flynn,
2006): WISC (normed 1947-48, Wechsler, 1949) to WISC-R
(normed 1972; Wechsler, 1974) � 25 years; WISC-R to WISC-III
(normed 1989; Wechsler, 1991) � 17 years; WISC-III to
WISC-IV (normed 2001, Wechsler, 2003) � 12 years; WAIS
(normed 1953-54; Wechsler, 1954) to WAIS-R (normed 1978;
Wechsler, 1981) � 25 years; WAIS-R to WAIS-III (normed 1995;
Wechsler, 1997) � 17 years; WAIS-III to WAIS-IV (normed
2007-08; Wechsler, 2008) � 12 years. If a 0.3 point annual
inflation rate of Full Scale IQ score is accepted, the group mean
may have moved as much as seven points between standardization
evolutions (25 years � 0.3 per year � 7.5).

Individual applications of group data. Hagan et al. (2008)
frame the consideration of correcting individual IQ scores for the
Flynn effect in terms of whether data regarding the group mean
can be reliably applied to a specific individual. To illustrate, Hagan
et al. stated:
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Of particular importance to the evaluating psychologist is whether the
observed changes in group mean scores over time apply reliably to a
specific individual. The question here is whether the FE’s broad
construct applies to a specific evaluee’s IQ test scores, particularly
when the individual’s obtained score is offered as evidence in support
of a theory to prove a legal fact. (p. 620)

This is a curious point of contention, at best. The interpretation
of any IQ score involves utilizing information from the standard-
ization group (which almost never contained the individual being
assessed) to interpret the performance of a specific individual.
Indeed, this application of group data to the individual constitutes
virtually the entirety of the field of psychometrics, as well as being
the scientific foundation for the practice of medicine and mental
health sciences. The issue is not that group data will form the basis
for deriving, understanding, and interpreting the individual IQ
score. Rather, the issue is whether the group data are sufficiently
representative and contemporary to form a sound basis for this
individualization.

The Flynn Effect at the Mental Retardation Threshold

Though not raised by Hagan et al. (2008), a relevant consider-
ation in whether to correct IQ scores for the Flynn effect in capital
or other mental retardation assessment contexts involves whether
progressive score inflation occurs at the lower portion of the bell
curve. In other words, it is conceivable that the Flynn effect may
occur toward the central area, but not at the tails of the IQ
distribution. As applied to mental retardation determinations, this
hypothesis is informed by group data regarding score inflation
(i.e., the Flynn effect) in the “zone of ambiguity” (i.e., Full Scale
IQ � 71–80). To explain, persons with Full Scale IQ � 70 will
meet the first diagnostic prong for mental retardation whether or
not the Flynn effect is considered. Those with Full Scale IQ � 80
will likely not meet the first diagnostic prong for mental retarda-
tion, regardless of any correction for the Flynn effect. Several
studies demonstrate that the Flynn effect does occur between Full
Scale IQ � 71–80, in the zone of ambiguity.

Spitz (1989) examined 15 studies comparing WAIS and
WAIS-R Full Scale IQ scores, which in the aggregate, reflected a
large portion of the intelligence curve. These studies utilized
various combinations of counterbalanced, partially counterbal-
anced, and concurrent administrations of these scales. Lines of best
fit demonstrated score inflation (Flynn effect) between Full Scale
IQ scores 70–80. Spruill and Beck (1988) reported on WAIS vs.
WAIS-R IQ scores for examinees with WAIS Full Scale IQ scores
70–84 (N � 35). Consistent with the expected score inflation
associated with obsolete norms, these examinees exhibited Full
Scale IQ scores that were 4.75 points higher on the WAIS. Fitzger-
ald, Gray, and Snowden (2007) compared WAIS-R vs. WAIS-III
IQ scores for examinees in the mild mental retardation and bor-
derline categories (N � 32). Again consistent with the expected
score inflation, examinees averaged Full Scale IQ scores that were
4.1 points higher on the WAIS-R than they demonstrated on the
WAIS-III.

The score inflating impact of obsolete norms has also been
demonstrated in the lower IQ ranges in comparisons of the WAIS-
III with the WAIS-IV. The WAIS-IV Technical Manual (Pearson,
2008) reported that examinees classified as “intellectual disability–
mild” (n � 24) exhibited Full Scale IQ scores that were 4.1 points

higher on the WAIS-III as compared to the WAIS-IV (12-year
annual inflation rate � 0.34 points). Pearson (2008) additionally
reported that examinees classified as “borderline intellectual func-
tioning” obtained Full Scale IQ scores that were 2.2 points higher
on the WAIS-III than WAIS-IV (12-year annual inflation rate �
0.18).

It could be argued that the sample sizes associated with the
above studies are too small to provide reliable information. This
assertion is substantially undercut by the small sample sizes of
persons with mental retardation in the standardization samples of
the WAIS series, particularly in the mild mental retardation clas-
sification that constitutes 85% of persons with mental retardation:

WAIS IQ � 70 (n not reported); WAIS-R IQ � 69 (n � 43);
WAIS-III IQ � 55–69 (n � 46); WAIS-IV IQ � 55–70 (n � 73).

It seems disingenuous or uninformed to complain of small
samples in studies demonstrating the Flynn effect in the zone of
ambiguity, while simultaneously asserting the reliability of scores
from a Wechsler scale derived from small numbers of mildly
mentally retarded persons in the standardization sample.

As part of a large-scale (N � 8,944) study of special education
assessments of children (ages 6–17) reported by Kanaya et al.
(2003), a subsample were examined regarding whether score in-
flation was demonstrated among those who had initial WISC-
series Full Scale IQ scores that were 71 to 85 (n � 526). Consistent
with the expectations of the Flynn effect, Kanaya et al. found a
median IQ score inflation of 5.0 points for the WISC-R Full Scale
IQ scores in comparison to WISC-III Full Scale IQ scores (n �
157), but no or negligible differences for comparisons of WISC-R
to WISC-R (n � 192) or WISC-III to WISC-III (n � 177). Kanaya
et al. concluded:

Our results also show that the Flynn effect has an impact on which
individuals are diagnosed MR and which are not, regardless of their
actual cognitive ability. (p. 787)

The aggregate of these studies support a conclusion that the
Flynn effect applies to Wechsler series scores in the IQ � 71–80
“zone of ambiguity.”

Peer-Reviewed Support for Correcting Individual
Scores for the Flynn effect

In light of the strong scientific evidence for the Flynn effect, and
evidence that this progressive score inflation extends to the zone of
ambiguity, a number of scholars have recommended correcting
individual IQ scores for the Flynn effect in mental retardation
assessments. Such peer review is a factor in the previously de-
scribed Daubert standards for admissibility of scientific evidence
in legal proceedings.

More specifically, professional guidelines propagated by the
American Association on Intellectual and Developmental Disabil-
ities (AAIDD), formerly the American Association on Mental
Retardation (AAMR), an organization whose primary focus is on
research, practice, and public policy regarding persons with mental
retardation, recommended that professionals should consider the
obsolescence of test norms when interpreting historical IQ scores
(see Schalock et al., 2007; Schalock et al., 2010). Schalock et al.
(2007) recommended making adjustments based on the Flynn
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effect to the referent group’s mean when interpreting an obtained
IQ score from a test with old norms for the purpose of ruling-in or
-out a diagnosis of mental retardation. More specifically, the
User’s Guide: Mental Retardation (Schalock et al., 2007), pro-
mulgated by AAIDD, prescribed: “Recognize the ‘Flynn ef-
fect .’. . . In cases where a test with aging norms is used, a
correction for the age of the norms is warranted” (pp. 20–21).

Other scholars have also advocated adjustment of individual test
scores to account for the Flynn effect in Atkins cases (see Flynn,
2006, 2009; Greenspan, 2006, 2007; Macvaugh & Cunningham,
2009; Scullin, 2006). Young et al. (2007) left open the option of
Flynn effect correction of IQ scores in capital mental retardation
evaluations. Finally, though not overtly prescribing IQ score cor-
rections for the Flynn effect, other scholars have come near that
recommendation (Kanaya et al., 2003; Neisser, 1998; Reschly &
Grimes, 2002; Tulsky, Saklofske, & Ricker, 2003).

Pandora’s Box

Some might assert that corrections for progressive norm obso-
lescence in IQ scores in Atkins evaluations would open the door to
all manner of score adjustments for gender, culture, or race (e.g.,
Moore, 2006). Regarding the latter, considerations of race in the
application of the death penalty are particularly troubling. It bears
noting that a number of Texas capital cases were remanded for
new sentencing trials because racial factors had been incorporated
into expert testimony regarding the violence risk assessments of
these offenders (see Saldano v. Texas, 2000). Otherwise, when
score adjustment considerations are accompanied by the depth of
scientific findings that accompany the Flynn effect, and are not
otherwise discriminatory in their impact, they may indeed warrant
consideration of score correction.

Others may caution that correction of scores participates in the
reification of IQ scores as having a precision that is unjustified. We
do not advocate the use of a “bright line” when determining
whether or not a person’s intellectual functioning is significantly
subaverage. However, rigidly adhering to the sole report of the
obtained score, even when that score is derived from demonstrably
obsolete norms, seems an even greater reification of what are
simply norm-referenced performances. Further, courts in Atkins
hearings inquire regarding IQ scores and may regard that it is the
province of the court to evaluate the ecological validity of those
scores.

Recommendations for “Best Practice”

This response began with a sobering and practical scenario, a
scenario that must be engaged in any discussion of best practices
in intellectual assessments made when life and death hang in the
balance. In place of convention, prevailing practice, and authority,
we assert that best science illuminates best practice and is funda-
mental to ethical conduct and professional standards. We find that
a sufficient body of science supports interpreting obtained IQ
scores in capital mental retardation hearings in reference to best
estimates of norms that were contemporaneous to date of test
administration, rather than historical standardization means. More
specifically, we propose that best practice at capital sentencing is
characterized by the following:

1. Report the obtained IQ scores from the historical testing.

2. Describe the Flynn effect and associated studies dem-
onstrating the progressive inflation in the group mean
and the effect of this on observed IQ scores, including in
the zone of ambiguity (IQ � 71–80).

3. Report the corrected IQ scores calculated from the
interval between the year the test was normed and the
year the test was administered, multiplied by the asso-
ciated annual inflation rate from the best synthesis of
available normative data. The comparative norm group
at the time the test was administered is specified as this
is the most meaningful interpretation of a norm-
referenced performance, i.e., what did the obtained score
mean in relation to the contemporaneous norm group at
the time that it was obtained?

We assert that this procedure constitutes a scientifically in-
formed, ethically sound, and clinically transparent practice at cap-
ital sentencing (see APA, 2002a, 2.04 Bases for Scientific and
Professional Judgments, 3.04 Avoiding Harm, 9.02 Use of Assess-
ments; Committee on Ethical Guidelines for Forensic Psycholo-
gists, 1991: VI. Methods and Procedures, Section A). The death
implications of Atkins evaluations and the application of best
science call for supplementary reporting of IQ scores that are
adjusted in light of progressively inflating norms when describing
intellectual assessments in a capital context.
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Failure to Apply the 
Flynn Correction in 
Death Penalty Litigation: 
Standard Practice of 
Today Maybe, but Certainly 
Malpractice of Tomorrow

Cecil R. Reynolds1, John Niland2,
John E. Wright3, and Michal Rosenn4

Abstract

The Flynn Effect is a well documented phenomenon demonstrating score increases on IQ 
measures over time that average about 0.3 points per year. Normative adjustments to scores 
derived from IQ measures normed more than a year or so prior to the time of testing an 
individual have become controversial in several settings but especially so in matters of death 
penalty litigation. Here we make the argument that if the Flynn Effect is real, then a Flynn 
Correction should be applied to obtained IQs in order to obtain the most accurate estimate of 
IQ possible. To fail to provide the most accurate estimate possible in matters that are truly life 
and death decisions seems wholly indefensible.
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Since the Supreme Court’s decision in Atkins v. Virginia (536 US 304, 122 S. CT 2242, 2002) 
that the execution of the mentally retarded violates the Eighth Amendment’s prohibition against 
cruel and unusual punishment, the importance of understanding and assessing mental retardation 
in criminal defendants has become critical, indeed a true matter of life and death, in capital fel-
ony cases. Determining whether a defendant’s intellectual functioning is severely limited is 
essential to a judgment as to whether that individual is able to act with the level of moral culpa-
bility that merits particular forms of punishment. As the best measures of intellectual function-
ing, IQ tests are regarded as one of the primary indicia of mental retardation by both clinicians 
and courts. The consensus among mental health professionals is that an IQ of 70 to 75 or less on 
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a standardized, individually administered IQ test satisfies the IQ prong of the diagnostic criteria 
for mental retardation (e.g., see Flynn, 2006, 2007a; Reynolds, Price, & Niland, 2003, as well as 
various court cases cited in these articles).

IQ tests are periodically revised and renormed to keep the content appropriate to current cul-
tural contexts, ensure the representativeness of the normative or reference group (characteristics 
of the target population are constantly changing), and to maintain an average score of 100. The 
findings associated with these periodic revisions led researchers to observe that scores on stan-
dardized measures of intelligence have steadily risen over the past century, a phenomenon termed 
the Flynn Effect (FE; after James Flynn, the man who first documented these changes carefully 
and comprehensively, e.g., Flynn, 1984). Among the various explanations offered for the effect, 
the predominant explanation—and the one adopted by Flynn—is that environmental changes 
relating to modernization have increased people’s ability to manipulate abstract concepts, a skill 
that is heavily emphasized in IQ tests. However, the reason for the FE is controversial, as can 
easily be seen in other articles in this issue, but the existence of the effect has no significant 
scholarly challenges of which we are aware. The FE, whatever its cause, is as real as virtually any 
effect can be in the social sciences. Studies have observed an increase of 0.3 points per year in 
average IQs; thus, for a test score to reflect accurately the examinee’s intelligence, 0.3 points 
must be subtracted for each year since the test was standardized (Flynn, 2006, 2007a, 2007b). 
Since the FE’s increased scientific acceptance in the 1990s, it has become one of the reasons why 
IQ tests have been revised and renormed more frequently than in the past, typically occurring on 
a 10- to 11-year schedule now as opposed to a 20-year or more schedule in the past. Even so, the 
FE is observable in the years between revisions, and is certainly relevant where outdated test 
versions are used—especially where even 2 or 3 IQ points may determine whether a defendant 
is allowed to live or is killed.

Because of the central role IQ tests play in determining an individual’s level of mental retar-
dation, and because of the importance of mental retardation in determining a defendant’s eligibil-
ity to be killed by the State, it is imperative that the FE, if it is real, be taken into account in 
capital cases. IQ ranges that indicate mental retardation are determined relative to the average 
score (which has been set by convention, albeit arbitrarily, at 100). The so-called average score 
is derived from a reference group, which is a snapshot of the population at one particular point 
in time. The determination of the intelligence component of the diagnosis of mental retardation 
(we do recognize that the actual diagnosis is far more complex than looking at an IQ—but the IQ 
is a crucial component, and we deal only with it here) should be based on the person’s standing 
relative to the target population at the time the person was actually tested, not the target popula-
tion when the test was normed. Because it is at this time a practical impossibility to renorm tests 
annually to maintain a more appropriate reference group, to the extent corrections are available 
and valid, they should be applied to obtained scores so the most accurate estimate of standing 
possible is obtained. To do less is to do wrong—what possible justification could there be for 
issuing estimates of general intelligence in a death penalty case that are less than the most accu-
rate estimates obtainable?

The way in which the Flynn correction applies to an individual is illustrated by the following 
scenario: a person taking the same version of the same IQ test 10 years apart will, on average, 
experience a 3-point increase in his or her score over that time—not because of any actual 
increase in intellectual functioning, but because of latent social changes that manifest themselves 
in the test. Therefore, a 3-point correction downward of the obtained IQ is required to provide the 
most accurate estimate of intellectual functioning relevant to today’s population. Without this 
correction, whether a criminal defendant is deemed mentally retarded and thus eligible for the 
death penalty can thus turn on when the IQ measure chosen was standardized (e. g., see Ceci, 
Scullin, & Kanaya, 2003, and Flynn, 2006). If there remains any doubt that we must provide the 
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most accurate IQ estimates we can, in all cases, but especially matters of death, we can take guid-
ance from the U.S. Supreme Court, the ultimate arbiter of legal issues in the United States, whose 
members have repeatedly recognized, “the penalty of death is different in kind from any other 
punishment imposed under our system of criminal justice” (Gregg v. Georgia, 428 U.S. 153, 188, 
1976). It thus requires “a greater degree of accuracy and factfinding than would be true in a non-
capital case” (Gilmore v. Taylor, 508 U.S. 333, 342, 1993). This has led to specialized procedures 
for capital cases: attorney competency requirements; provisions for automatic appeal in many 
states; special requirements for jury sentencing (e.g., unanimous verdicts, consideration of miti-
gating evidence); and, in many states, review for proportionality. These measures and others are 
meant to address the heightened need for accuracy in capital cases to ensure that the exercise of 
the State’s ultimate authority to kill a defendant is meted out only to those deemed legally deserv-
ing of such a final and irrevocable punishment.

Though courts usually consider evidence regarding the FE relevant to their interpretation of 
defendants’ IQs, application of the effect is not mandatory. Judges are often particularly hesitant 
to conclude that, because a general effect exists, an individual’s IQ should be adjusted downward 
accordingly—apparently some psychologists also view generalizing a group effect to an indi-
vidual as an undue leap of inference and therefore a reason not to make the Flynn correction. This 
is really a straw man argument.

First, nearly all effects in psychology are based on aggregated data and groups and subsequent 
probability estimations from groups to individuals. Any prediction formula, and these are used 
often by most all psychologists involved in forensic cases, in employment decisions, prediction of 
achievement levels, diagnosis of specific learning disabilities, college admissions, and so on to 
name a few, is based on groups and then the formulae are applied to individual cases. However, to 
argue the FE should not be applied to individuals belies the fact that all IQs, obtained or otherwise, 
are to a significant extent based on a group effect and derived from aggregated data. This is 
because we have only interval scaling, not ratio scaling, available to us in determining scores such 
as IQs. The determination of an individual’s IQ begins with defining the midpoint of the distribu-
tion of performance of a sample (a group of people) of a target population. With interval scaling, 
the only point we can initially locate accurately is the middle of the score distribution—we then 
measure outward toward the two ends of the distribution of scores based on the variance of the 
group we used to derive the scores. We then generalize this set of group effects to the performance 
of individuals and place them on the group distribution and demarcate their placement with 
the assignment of an IQ (for a more detailed explanation see Reynolds & Livingston, in press). As 
the group used to provide these statistics ages and becomes less like the current target population, 
applying any correction that can improve the accuracy of the placement of the individual on this 
continuum (e.g., the Flynn correction) improves IQ estimation for the individual. The admonish-
ments of the U.S. Supreme Court, in multiple incarnations, that death penalty cases require special 
attention to accuracy apply an even more profound legal argument to applying this correction.

Zhou, Zhu, and Weiss (2010) point to another controversy surrounding the FE that may be 
applicable to the size of the correction needed in an individual case. The FE may not be constant 
across the full distribution of IQs. Depending on the method and assumptions, they show the FE 
may vary in nonsignificant magnitudes across the full range of IQ. Using the largest and most 
stable samples, which were collapsed across scales after a statistical demonstration of constant 
effects by instrument, and assessed using analysis of variance (ANOVA) and analysis of covari-
ance (ANCOVA), a larger FE was observed at the lower end of the IQ range, that is, obtained IQs 
less than or equal to 79. However, using an equipercentile approach to equating, disparate results 
were seen where on some tests the prior pattern was upheld but not on others—a reversal of the 
pattern occurring in some instances. However, the larger sample size and the use of the verbal 
composite to block and thus lessen any regression effects in the first analyses, appears more 
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reliable in its results, and perhaps a stronger fit to theories of cognitive development as well. The 
changes in magnitude of the FE reported in Zhou et al. may also be related to chronological age 
at the time of testing as it varied, albeit inconsistently, by age appropriate version of the Wechsler 
Scales. This could be addressed if tests that examine a large age range with a common set of core 
tasks could be subjected to similar analyses (e.g., the Reynolds Intellectual Assessment Scales; 
Reynolds & Kamphaus, 2003); however, the necessary data on these instruments are not avail-
able. Taken as a whole, and noting some of the inconsistencies in the results, the Zhou et al. 
analyses support the idea that an even larger correction may need to be applied to low IQs, 
especially given the paucity of individuals scoring at the extremes in the samples evaluated, but 
this remains for future research with much larger samples. For now, best practice is the applica-
tion of the Flynn correction as a constant by year across the distribution.

Where courts strictly adhere to score cutoffs in determining mental retardation, a single point 
can mean the difference between a constitutional and unconstitutional execution—even if courts 
were to drop such a rigid adherence, the most accurate estimation of the defendant’s IQ is still 
required. The FE, though certainly not without its detractors, is nevertheless a generally accepted 
scientific theory. Flynn has demonstrated its clear applicability to individual cases quite clearly 
as well.1 (Flynn, 2006, has dealt eloquently with a number of other objections to applying the 
Flynn correction to individuals, which space limitations do not allow us to address.) The United 
States has decided to allow states to determine mental retardation almost exclusively by refer-
ence to a ranking system that quantifies an individual’s standing relative to a reference sample. 
In doing so, psychologists who work in this system and the courts themselves must ensure that 
this system is applied as accurately as possible so that no overinclusion into the category of 
death-eligible individuals occurs.

Conclusion
In criminal proceedings, the law’s primary concern is that justice is meted according to the 
procedures and guarantees contained in the federal and state constitutions. These constitutional 
concerns, as well as the need for accuracy, are at their highest when the death penalty is at issue. 
The highest court in this country has made the determination that executing persons with mental 
retardation violates the Eighth Amendment’s prohibition against cruel and unusual punishment. 
As a generally accepted scientific theory that could potentially make the difference between a 
constitutional and unconstitutional execution, the FE must be applied in the legal context. Those 
who oppose the Flynn correction must either dispute the scientific validity of the FE (and we see 
no such serious challenges—the remaining issue seems to be over why it occurs, a debate that is 
irrelevant to whether it should be applied), have a poor understanding of the death penalty and 
the writings of the Supreme Court on the matter, or perhaps simply do not understand interval 
scaling and its implications for how test scores are derived, the purpose and application of refer-
ence samples (i.e., norm groups), or how predictions are made in psychology (unfortunately, a 
too common state of affairs in professional psychology, e.g., see Reynolds, 2010). If the FE is 
real, the failure to apply the Flynn correction as we have described it is tantamount to malprac-
tice. No one’s life should depend on when an IQ test was normed.
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Note

1.	 See, for example, affidavit of James R. Flynn in the case of Earl Wesley Berry, August 8, 2004, which 
noted a 7-point difference in two of the defendant’s IQ scores, obtained 1 month apart but from different 
versions of the Wechsler Adult Intelligence Scale (WAIS) test. Adjusting the scores according to the FE 
yielded an identical score across the two tests.
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Standard of Practice and Flynn Effect Testimony in Death
Penalty Cases

Frank M. Gresham and Daniel J. Reschly

Abstract
The Flynn Effect is a well-established psychometric fact documenting substantial increases in
measured intelligence test performance over time. Flynn’s (1984) review of the literature
established that Americans gain approximately 0.3 points per year or 3 points per decade in
measured intelligence. The accurate assessment and interpretation of intellectual functioning
becomes critical in death penalty cases that seek to determine whether an individual meets the
criteria for intellectual disability and thereby is ineligible for execution under Atkins v. Virginia
(2002). We reviewed the literature on the Flynn Effect and demonstrated how failure to adjust
intelligence test scores based on this phenomenon invalidates test scores and may be in violation of
the Standards for Educational and Psychological Testing as well as the ‘‘Ethical Principles for
Psychologists and Code of Conduct.’’ Application of the Flynn Effect and score adjustments for
obsolete norms clearly is supported by science and should be implemented by practicing
psychologists.

DOI: 10.1352/1934-9556-49.3.131

The Flynn Effect is a well-established psycho-
metric fact documenting substantial increases in
measured intelligence test performance over time.
These increases are not generally believed to reflect
actual gains in the construct of intelligence but,
rather, the creeping obsolesce of test norms (see
Flynn, 1984, 1987). Flynn’s (1984) seminal review of
the literature established that Americans gain an
average of approximately 0.3 IQ points per year or
3 points per decade in measured intelligence. His
subsequent paper published in 1987 showed a similar
increase in measured intelligence worldwide (Flynn,
1987). An intelligence test normed in 1977 and used
today has a population mean of approximately 110
(0.3 3 33 years 5 9.9). A score of 75 today using the
obsolete norms from 1977 is 2.33 SD below the
population mean and is comparable to a score of 65 if
the actual population mean was 100 with an SD of
15. The critical issue for psychologists is which score
reflects most accurately the individual’s current
status compared to the overall population.

Our purpose in this article is to provide a
discussion of the Flynn Effect and describe how

failure to consider it in death penalty cases can
have life or death consequences for individuals with
intellectual disability. First, we provide an overview
of intellectual disability and discuss how so-called
Atkins cases have exclusively involved individuals
having mild intellectual disability rather than more
severe forms. We provide a brief overview of
relevant aspects of measurement theory and tie
this to the legal implications of the Flynn Effect in
death penalty cases. We present three actual Atkins
cases and show how the failure to consider the
Flynn Effect, in part, lead to executions in two of
the three cases. We conclude the article with a
discussion of standards of practice and validity
considerations in employing the Flynn Effect in
capital cases involving individuals with intellectual
disability.

Although widely accepted by scholars, mea-
surement experts, and researchers in the area of
intellectual measurement, why, then, is the Flynn
Effect important for the everyday practice of
clinical assessment? In other words, what practical
difference would it make to clinical practitioners
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that the population mean changes systematically
with the degree of obsolescence of test norms?
Moreover, because the scores on tests of intellectual
functioning only become meaningful through
comparisons to population means, how can clini-
cians ensure that these comparisons are statistically
accurate? Failure to consider changes in measured
phenomena or construct over time often can have
dire consequences for individuals, and to not
account for these changes is to deny this reality.

The accurate assessment of intellectual func-
tioning becomes critical in death penalty cases
when determining whether an individual meets the
criteria for intellectual disability, in Social Security
Administration disability determinations (Reschly,
Meyers, & Hartel, 2002), and in eligibility for
special education placement and services (MacMil-
lan, Gresham, Siperstein, & Bocian, 1996). In
these cases, the use of obsolete norms without
appropriate corrections or considerations has enor-
mous consequences for the individual (Flynn, 2010;
Flynn & Widaman, 2008). As pointed out by
Hagan, Drogin, and Guilmette (2008), psycholo-
gists assist in thousands of legal determinations in
which the accurate assessment of intellectual
functioning is a central issue.

In 2002, the Supreme Court in Atkins v.
Virginia ruled that it was a violation of the U.S.
Constitution Eighth Amendment’s prohibition
against cruel and unusual punishment to execute
individuals with mental retardation. During the
Atkins trial, two board certified forensic psychol-
ogists came to diametrically opposed opinions
concerning whether or not the defendant Daryl
Atkins had intellectual disability. One psychologist
who evaluated Atkins concluded that he had
intellectual disability, with a tested Full-Scale IQ
(FSIQ) of 59 on the Wechsler Adult Intelligence
Scale-III (WAIS-III). Another forensic psycholo-
gist testified that Atkins was functioning in the
range of average intelligence. How is it possible
that two board certified forensic psychologists can
come to vastly different opinions concerning the
presence or absence of intellectual disability? As
will be illustrated throughout this article, this is
neither unexpected nor unusual.

Intellectual Disability

Three prongs have guided the diagnoses of
intellectual disability for 70 years (Doll, 1934,
1941): intellectual functioning, adaptive behavior

(social competence), and developmental origin.
Although classification criteria and terminology
differ slightly, intellectual disability has been defined
by virtually all organizations and states as signifi-
cantly subaverage intellectual functioning that
exists concurrently with deficits in adaptive behav-
ior and which has an onset prior to age 18 years.
Most states adopt diagnostic criteria that follow the
definition contained in either the Diagnostic and
Statistical Manual (DSM)-TR (American Psychiatric
Association, 2000) or the definition specified by
the American Association on Intellectual and
Developmental Disabilities—AAIDD (Schalock
et al., 2010). Greenspan (2009) has noted that
the three criteria specified in the DSM and AAIDD
manuals have remained conceptually unchanged
over nearly 5 decades.

Classification Criteria
What has changed, however, are the opera-

tional standards for diagnosing an individual as
having intellectual disability based on the criteria
of intellectual functioning and adaptive behavior.
For example, in the 1961 definition of intellectual
disability specified by the American Association on
Mental Deficiency—AAMD, Heber (1961) used an
intellectual functioning criterion of 85 and below
as being indicative of intellectual disability. Twelve
years later, the AAMD lowered the intellectual
functioning criterion to 70 and below, effectively
eliminating 14% of all cases of intellectual dis-
ability based on the intellectual functioning cri-
terion (Grossman, 1973).

It is important that both AAIDD and the
American Psychiatric Association recognize that
measurement error of approximately 5 points is
contained in all standardized tests of intelligence
and should be taken into account in diagnosing
intellectual disability. As such, it is possible to
diagnose an individual with intellectual disability
who has an IQ up to 75 if they also have significant
limitations in adaptive behavior and an onset prior
to age 18. One should also realize that there are
over twice as many potential cases of intellectual
disability with IQs between 70–75 (.0475) than
with IQs below 70 (.0222) (Reschly et al., 2002).

The debate in Atkins cases has never been
about individuals with more severe levels of
intellectual disability. It has always been about
persons who may be considered to have mild
intellectual disability. In the AAIDD Manual,
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Schalock et al. (2010) defined intellectual disabil-
ity in much the same way as it was defined in the
DSM-TR with two exceptions: (a) AAIDD does
not specify levels of severity and (b) AAIDD
specifies a numerical cutoff score for limitations in
adaptive behavior (i.e., greater than 2 SDs below
the mean) in conceptual, practical, or social
adaptive skills.

Types of Intellectual Disability
A crucial issue in Atkins cases that is often

either misunderstood by the courts or at least is not
made clear by defense attorneys is the nature of
mild intellectual disability as being distinct from
more severe forms. First, mild intellectual disability
has no identified or specified biological etiology,
whereas more severe forms of intellectual disability
often have an identified biological etiology (e.g.,
Down syndrome, fragile X syndrome, Tay Sachs).
Second, mild intellectual disability is most often
diagnosed only at school entry or shortly thereafter,
whereas severe forms of intellectual disability are
often diagnosed at birth or shortly thereafter. Third,
some genuine cases of mild intellectual disability
are not diagnosed by schools or are misdiagnosed as
learning disability (MacMillan et al., 1996). Fourth,
adaptive behavior functioning of persons with mild
intellectual disability may be adequate in some
areas (e.g., practical skills) and severely deficient in
others (e.g., conceptual skills). Individuals with
severe mental retardation almost always have
pervasive deficits in adaptive behavioral function-
ing. Finally, persons with mild intellectual disabil-
ity may ‘‘blend’’ into society after school exit
(Edgerton, 1993) in that many are not officially
diagnosed with intellectual disability in the adult
years because they appear to function typically in
community settings, whereas persons with severe
forms of mental retardation will always ‘‘stand out’’
because of their physical anomalies and severe
pervasive intellectual and adaptive behavior defi-
cits. Persons with mild intellectual disability
continue, however, to exhibit significant limita-
tions in reasoning and judgment, and the seemingly
‘‘normal’’ performance usually depends on signifi-
cant assistance from a benefactor (Edgerton,
Ballinger, & Herr, 1984).

Many courts may have a preconceived notion
of what intellectual disability looks like that is
inconsistent with what mild intellectual disability
looks like to professionals with training and

experience in the field of intellectual disability.
Unfortunately, these preconceived notions are
often perpetuated by forensic experts who testify
for the prosecution and who, more often than not,
have little or no training in the field of intellectual
disability (Olley, 2009).

Measurement Theory and
Intellectual Assessment

A major challenge for any expert witness in
Atkins cases is to explain to courts the nuances of
intellectual assessment and interpretation in un-
derstandable terms. Many times, judges, opposing
attorneys, and juries have a difficult time under-
standing how intelligence tests are constructed,
what they measure, and how they should be
interpreted (Flynn, 2009). For example, in Atkins
cases, it is important for the court to understand
that in a psychometric world, an individual can
have more than one true score for his or her level of
intellectual functioning. This is particularly true in
Atkins cases, where defendants often have taken
different versions of the same test over time (e.g.,
the Wechsler scales) and/or different intelligence
tests (e.g., Stanford Binet, Woodcock-Johnson,
Differential Ability Scales). In many of these cases,
an Atkins defendant may show higher scores on
some intelligence tests and lower scores on others.
This is not unusual and can be due to a host of
factors, such as different norming periods, different
test content, presence or absence of practice effects,
and the degree to which the test measures different
facets of intelligence (Gresham, 2009).

In classical test theory, an individual’s true score
on any attribute is entirely dependent on the
measurement process that is used (Crocker &
Algina, 1986). This is not the case in the biological
and physical sciences, in which an individual can
have only one true score and that score is
independent of the measurement process used. This
is known as the absolute true score. A relevant
example in forensics science is the analysis of a
defendant’s DNA. Individuals can have only one
true score for their DNA, and the courts have come
to understand this phenomenon. It is true that
different labs may sometimes obtain different results
and errors of measurement can occur. This does not
alter the fact that only one true score exists for an
individual’s DNA, and different labs would never
average the results of various DNA lab tests to derive
a ‘‘true DNA score.’’ Yet, this is precisely how we
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interpret true scores on psychological measures of
intelligence and other attributes.

In classical test theory, an individual can have
many true scores for his or her intelligence
depending on the number of different intelligence
tests administered over his or her lifetime. This
logic has been well accepted in the psychometric
literature for over 100 years (Spearman, 1904). An
Atkins case in which we testified brings this
interpretative difficulty to light (see Walker v.
True, 2006). Darick DeMorris Walker was convict-
ed of two capital murders and sentenced to death in
Virginia. Walker claimed that the death penalty
violated his Eighth Amendment rights to protect
him from cruel and unusual punishment because he
is mentally retarded. Walker had a history of below-
average intellectual functioning and a school
history of special education placement. Eventually,
Walker dropped out of school in the eighth grade;
he had substantial deficits in reading and math
skills and a long school history of disruptive and
noncompliant behavior.

Seven intelligence tests had been administered
to Walker throughout his lifetime, with each test
producing somewhat different results. On the
various Wechsler tests, Walker’s Verbal IQ (VIQ)
ranged from 70 to 87, with a median of 78. On the
Performance IQ (PIQ) measures, Walker’s scores
ranged from 61 to 68, with a median of 63. The
question before the court in this case was whether
or not these scores were indicative of mental
retardation. If one takes the VIQ measures at face
value, then it is clear that Walker did not meet the
Virginia standard for mental retardation. On the
other hand, if one takes the various PIQ measures
at face value, then it is clear that Walker did meet
the Virginia standard for mental retardation.
Dilemmas such as these are not uncommon in
Atkins cases across the country (Greenspan &
Switzky, 2006).

In any event, the U.S. District Court (Eastern
District of Virginia) ruled against Walker, stating
that he failed to show by a preponderance of the
evidence that he had intellectual disability. His
case was appealed to the U.S. Fourth Circuit Court
of Appeals, which vacated and remanded the
District Court’s judgment and granted Walker an
evidentiary hearing to determine whether he had
intellectual disability under Virginia law. It further
ordered that the District Court should consider all
relevant evidence pertaining to Walker’s develop-
mental origin, intellectual functioning, and adap-

tive behavior. The District Court conducted this
evidentiary hearing and again reached the conclu-
sion that Walker did not have intellectual disabil-
ity. Darick Walker was executed by lethal injection
at Greensville Correctional Center in Virginia on
May 20, 2010.

Legal Implications of the Flynn Effect

There is no doubt that the Flynn Effect can
have substantial legal implications in Atkins cases
in which the presence of intellectual disability for
an individual is being contested. As mentioned
earlier, in all of these cases, the issue focuses on the
category of mild intellectual disability, not more
severe cases. Flynn (2006) used the example of a
boy who was tested twice during his school years. In
1973, he scored 75 on the WISC that was normed
in 1947–1948; thus, the norms were 25.5 years out
of date. In 1975, the boy was tested at age 8 with
the WISC-R, which was normed in 1972, and,
therefore, with norms only 3 years out of date. He
obtained an IQ of 68. The score at age 6 of 75 and
at age 8 of 68 are, in fact, statistically the same
score based on the Flynn Effect because the 1973
score was inflated by 7 points and the 1975 score
was not influenced by the Flynn Effect because of
the recency of the WISC-R norms.

How is this example relevant to present day
Atkins cases? Suppose two defendants were tested in
2004 to provide evidence that would be presented
in Atkins cases. The first defendant was tested with
the WAIS-III that was normed in 1989 and
obtained an IQ of 73. The second defendant was
tested with the WAIS-IV that was normed in 2002
and obtained a score of 69. The first defendant was
convicted and sentenced to death because his score
did not meet the ‘‘bright line’’ of IQ 70 or below,
whereas the second defendant was not sentenced to
death because his IQ of 69 met the state’s bright
line of IQ less than 70. The fact is that both of
these scores for the two defendants are statistically
identical when viewed in light of the Flynn Effect.

This is precisely what happened in a recent
Florida Atkins case (Cherry v. State, 2007). Roger
Cherry was convicted of capital murder and
sentenced to death. On a postconviction appeal,
Cherry claimed he had intellectual disability and,
therefore, was ineligible for the death penalty. His
tested WAIS-III score of 72 did not meet the
Florida bright line criterion of IQ 70 and below,
and the court denied Cherry’s appeal. In fact, when
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Cherry took the WAIS-III, the norms were 13 years
out of date, thereby producing a Flynn Effect of
approximately 4 points. Based on the Flynn Effect,
Cherry’s IQ of 72 is actually 68, thereby meeting
the Florida bright line standard. As Flynn (2006)
indicated: ‘‘Failure to adjust IQ scores in light of IQ
gains over time turns eligibility for execution into a
lottery’’ (pp. 174–175).

Some of the illustrations above might be
criticized because they are hypothetical; however,
we next present three actual Atkins cases that show
the real legal ramifications of the Flynn Effect in
death penalty cases. The first case presented in
Table 1 is Darick Walker (previously mentioned),
who was convicted of two capital murders (Walker
v. True, 2006) and executed on May 20, 2010.
Recall that the U.S. District Court ruled twice that
Walker did not have intellectual disability and
upheld his death penalty sentence. Table 1 shows
that Walker’s Wechsler IQs for VIQ, PIQ, and
FSIQ were 70, 85, and 76, respectively. When
Flynn corrections were applied, these scores more
accurately were 66, 81, and 72, respectively, and
clearly placed Walker in the range of mild
intellectual disability based on DSM-TR and
AAIDD intellectual criteria.

The second case presented in Table 1 is Kevin
Green, who was convicted of capital murder, denied a
status of mental retardation in an appeal of the death
penalty (Green v. Johnson, 2006), sentenced to death,
and executed on May 27, 2008. Green’s IQs were 67,
80, and 71 for VIQ, PIQ, and FSIQ, respectively. In

1991, while a 14-year-old student in fourth grade
(having failed three school grades previously and
described by his teacher as fitting in well socially with
children 4 to 5 years younger), Green was referred for
a psychological evaluation as part of the consider-
ation of special education eligibility. The 1974
version of the Wechsler Scale (WISC-R) was used,
despite the publication of the updated WISC-III in
1991. The FSIQ of 71 was derived from a test with
norms that were 19 years obsolete. The WISC-R
population mean in 1991 was approximately 106.
The score of 71 on the WISC-R in 1991 was 2.33 SDs
below the population mean, clearly exceeding the
traditional standard of intellectual functioning ap-
proximately 2 SD below the population mean.
However, the Flynn corrections show that Green’s
scores in comparison to the existing population mean
were 61, 74, and 65, respectively, clearly placing him
in the range of mild intellectual disability based on
the intellectual criterion. Nevertheless, a board
certified forensic psychologist urged the court to
ignore the Flynn Effect because it did not represent
the current standard of practice in psychology (see
later discussion).

Finally, Table 1 shows the Wechsler IQs for
David Johnston, who was convicted of capital
murder in Florida (see Johnston v. State, 1986) and
sentenced to death. Table 1 shows that Johnston’s
IQs were 69, 89, and 76 for VIQ, PIQ, and FSIQ,
respectively. Flynn corrections lower these scores to
63, 83, and 70, respectively, again placing Johnston
in the range of mild intellectual disability based on
the intellectual criterion.

All three of the above cases consistently show
how failure to account for the Flynn Effect can
produce IQs that move defendants out of the range
of intellectual disability on the Wechsler scales. In
2 of the 3 cases (Walker and Green), this failure
contributed to their execution in the state of
Virginia. The third case (Johnston) was before the
Florida Supreme Court; however, Johnston died of
natural causes on Death Row before the Supreme
Court could rule on his case.

Some have questioned whether or not the
Flynn Effect applies reliably to specific individuals,
particularly those who find themselves in Atkins
cases and death penalty appeals (Hagan et al.,
2008). This is, frankly, a specious argument simply
because any individual’s IQ is entirely dependent
upon group mean scores of the standardization
sample. If the group mean has shifted upward, then
the score that meets the intellectual disability

Table 1 Uncorrected and Flynn Corrected Wechsler
Scores for Three Atkins Cases

Scorea Walkerb Greenc Johnstond

VIQ 70 67 69

FVIQ 66 61 63

PIQ 85 80 89

FPIQ 81 74 83

FSIQ 76 71 76

FFSIQ 72 65 71

aVIQ 5 Verbal IQ, FVIQ 5 Flynn Corrected VIQ, PIQ

5 Performance IQ, FPIQ–Flynn Corrected PIQ,

FSIQ5Full Scale IQ, FFSIQ–Flynn Corrected FSIQ.
bBased on WAIS-III normed in 1989 and adminis-

tered in 2004. cBased on WISC-R normed in 1972

and administered in 1991. dBased on WAIS-III

normed in 1989 and administered in 2005.
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standard has likewise increased by the same amount
(Flynn, 1985). If this standardization sample is
obsolete, then any individual score calculated in
reference to the obsolete norms will be inflated by a
factor of 0.3 points per year, or 3 points per decade
from when the test was standardized.

The Flynn Effect has a substantial influence on
the number of persons who might be classified as
having intellectual disability using a specified cutoff
score based on a large scale of the proportions of
persons identified as having intellectual disability
and placed in special education programs. For
example, Kanaya, Ceci, and Scullin (2003) found
that the number of children who were diagnosed
with intellectual disability nearly tripled with the
introduction of the WISC-III (from the WISC-R)
because more and more children obtained an IQ of
70 and below with the comparison to the more
difficult norm. The Flynn Effect produces situations
in which a given individual’s IQ can fluctuate above
and below a specified IQ cutoff that most states use
to determine eligibility for the death penalty (Flynn,
2009; Kanaya et al., 2003). In effect, this is like
playing dice with IQ scores, except the stakes in
Atkins cases are most certainly higher.

Two recent court cases in capital trials applied
the Flynn Effect as well as acknowledging the
standard error of measurement and an intellectual
disability cutoff score at 75 to evidence similar to
that in the Walker and Green cases, leading to
decisions forbidding the death penalty (U.S. v.
Hardy, 2010; U.S. v. Lewis, 2010). It is significant
that these cases were trials in federal district courts,
where the judges are appointed for life, rather than
in state courts, where judges often are elected and
more responsive to public opinion, which frequently
favors strong retribution against capital defendants.
In both of the recent cases, the Flynn Effect was
accepted as a scientific fact, and testimony that the
Flynn Effect is not currently taught in graduate
programs preparing psychologists was essentially
discounted. We can only speculate on whether state
courts will increasingly adopt what we see as clear
scientific evidence cases confirming the Flynn Effect.

We acknowledge that acceptance of the Flynn
Effect will not always yield decisions forbidding the
death penalty. In fact, in both Green and Walker,
the appellants were also found ineligible for the
intellectual disability classification on the adaptive
behavior criterion. It is our impression, however,
that courts, much like practitioners making diag-
noses of intellectual disability in school settings, are

strongly influenced by the individual’s status on the
general intellectual functioning prong, with deci-
sions about adaptive behavior following rather than
being equally weighted with intelligence in intel-
lectual disability decisions (Reschly & Ward,
1991). Greater weighting of the intellectual prong
also occurs because of less well-developed measures
of adaptive behavior and difficulties with gathering
adaptive behavior information for adults prior to
age 18 (Reschly, 2009).

Standard of Practice and the Flynn Effect

What, then, are practicing psychologists to do
when presented with an Atkins case, and they find
themselves as expert witnesses in courts or in SSI
disability evaluations involving intellectual disabil-
ity? In other words, what is the appropriate standard
of practice for interpreting IQs in light of the Flynn
Effect? Opinions regarding this issue understandably
vary depending on who is asked that question.
Greenspan (2006) suggested that adjusting an
individual’s IQ in light of the Flynn Effect is
essential. Others have made similar suggestions
based on their analysis of the Flynn Effect in various
reviews of the literature (Ceci & Kanaya, 2010;
Fletcher, Stuebing, & Hughes, 2010; Kanaya et al.,
2003; McGrew, 2010).

Hagan et al. (2008) addressed this issue by
conducting a survey of 358 APA-approved clinical,
counseling, and school psychology program direc-
tors. One surprising result was the fact that over one
third (36%) of program directors had either not
heard of the Flynn Effect or were slightly familiar
with the concept. Of the remaining 64% of the
respondents, almost 92% of them indicated they
would never teach students to recalculate IQs based
on the Flynn Effect. Similarly, a survey of 28
Diplomates in School Psychology revealed that
94% of them had never adjusted IQs based on the
Flynn Effect.

Survey results depend heavily on how questions
are worded and the use of context descriptions.
Apparently, Hagan et al. (2008) simply inquired
about subtracting points based on the Flynn Effect
without any description of context or implications.
Under these circumstances the clear majority of the
small proportions of each sample who responded
rejected score adjustments. These results likely would
have been different if the respondents were given SSI
or death penalty contexts, such as those described
above in the Walker, Green, and Johnston cases.
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Hagan et al. (2008) also reported that primary
source assessment texts and test manuals did not
recommend changing scores. Again, however, con-
text and vested interests likely make a difference.
Moreover, test publishers have a vested interest in
ignoring the Flynn Effect in test manuals because of
the tacit admission attendant to discussing this
phenomenon that tests have a limited shelf life and
need to be updated frequently (Kaufman, 2010; Weiss,
2007, 2010). One exception is the following content
from the WAIS-III Manual (Wechsler, 1997).

Updating of Norms. Because there is a real phenomenon of IQ-

score inflation over time, norms for a test of intellectual

functioning should be updated regularly (Flynn 1984, 1987;

Matarazzo, 1972). Data suggest that an examinee’s IQ score will

generally be higher when outdated rather than current norms are

used. The inflation rate of IQ scores is about 0.3 points each

year. Therefore, if the mean IQ of the U.S. population on the

WAIS-R was 100 in 1981, the inflation might cause it to be

about 105 in 1997. (pp. 8–9)

Not surprisingly, the most recent WAIS
version does not discuss the Flynn Effect (Wechs-
ler, 2008), perhaps reflecting the rather defensive
denial of Flynn’s criticism of the WAIS-III
standardization sample by a test company official
involved with the development of the Wechsler
scales (Weiss, 2007). To set the record straight, the
Flynn Effect continues to be prominent and well
supported statistically through the most recent
revisions of the Wechsler scales (Flynn, 2009).

Hagan et al. (2008) concluded that adjusting
IQ scores and recalculating scores based on the
Flynn Effect do not represent custom or standard of
practice in professional psychology based on a
survey with a participation rate among those
surveyed. This so-called standard of practice,
however, was based on a survey in which over
one third of the sample responding was fundamen-
tally unfamiliar with the concept at issue—namely,
the Flynn Effect. The majority of the remaining
respondents said they would never teach students to
adjust scores based on the Flynn Effect. This finding
is not scientifically convincing and should not be
taken at face value. The Flynn Effect is a well-
established measurement phenomenon based on
years of replicated research findings across the
world. The fact that most program directors would
never teach students to interpret scores in light of
the Flynn Effect is to ignore scientific reality and
potentially could be in violation of the Standards for
Educational and Psychological Testing (American
Educational Research Association, 1999).

Perhaps the most well-known and qualified
group of professionals who deal with the diagnosis
and treatment of persons with intellectual disability
are members of the AAIDD. Founded in 1876, this
organization has, through 11 editions of its
diagnostic manual, provided guidance for profes-
sionals working in the field of intellectual disability.
Reschly (1992) established that the AAIDD leads
the world, including the DSM, in the development
and refinement of the intellectual disability diag-
nostic construct. In the User’s Guide of the 10th
edition of the AAIDD Manual, Schalock et al.
(2006) stated that best practices require recognition
of the Flynn Effect when older editions of an
intelligence test are used in assessment or interpre-
tation of an IQ score. The authors go further:

The main recommendation resulting from this work [regarding

the Flynn Effect] is that all intellectual assessment must use a

reliable and appropriate individually administered intelligence

test. In cases with multiple versions, the most recent version

with the most current norms should be used at all times. In cases

where a test with aging norms is used, a correction for the age of the

norms is warranted [italics added]. (pp. 20, 21)

Validity Considerations

Validity is the centerpiece concept in every
aspect of psychological assessment. Validity is an
evaluative judgment of the extent to which
empirical evidence and theoretical explanations
support the adequacy and appropriateness of test
score interpretations and actions (Messick, 1995).
We emphasize that validity is not a characteristic of
a given test, but rather is a property of the meaning
of test scores. Cronbach (1971) argued that what is
validated in psychological testing is the meaning
and interpretation of the test score and the
implications for actions that the meaning entails.

Based on this conceptualization of validity,
what impact does the Flynn Effect have on the
meaning and interpretation of intelligence test
scores? The most obvious implication is that failure
to account for the Flynn Effect in the interpretation
of such scores renders that interpretation inaccu-
rate. For example, interpretation of a WAIS-III
score of 72 administered in 2006 and deciding that
the individual does not meet the criterion of IQ 70
or less would be erroneous. A Flynn correction of
this score, in fact, would yield a more accurate score
of 69, thereby meeting the IQ criterion. It is
unknown how prevalent these validity violations
are in Atkins cases, but we believe this to be a
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common phenomenon, particularly based on the
Hagan et al. (2008) survey of clinical, counseling,
and school psychology program directors.

The Standards for Educational and Psychological
Testing (American Educational Research Associa-
tion, 1999) indicate that proper interpretations of
test scores may be compromised by construct-
irrelevant variance, which is defined as the degree
to which test scores are affected by processes that
are extraneous to the construct being measured. We
argue that the failure to adjust IQ scores based on
the Flynn Effect introduces construct-irrelevant
variance into the proper interpretation of intelli-
gence test scores. Failure to make this adjustment
diminishes the quality and accuracy of test score
interpretation and invalidates the inferences that
can be made from those test scores.

Messick (1995) discussed the issue of conse-
quential validity in his seminal paper on validity of
psychological assessment. Using the language of
Cronbach and Meehl (1955), Messick suggested
that unintended consequences occurring in psy-
chological testing are strands in the nomological
network that should be taken into account in test
score interpretation and use. We maintain that
failure to account for the Flynn Effect in death
penalty cases can produce adverse social conse-
quences for individuals and, thus, invalidate their
test scores. Messick (1995) suggested that:

The primary measurement concern with respect to adverse

consequences is that any negative impact on individuals or

groups should not derive from any source of test invalidity, such

as construct underrepresentation or construct-irrelevant vari-

ance. Moreover, low scores should not occur because the

measurement contains something irrelevant that interferes with

the affected persons’ demonstration of competence. (p. 746)

We argue that this same logic also works in the
opposite direction. That is, higher scores should not
occur because the measurement contains something
irrelevant that interferes with an affected person’s
demonstration of lowered intellectual functioning.
The Flynn Effect injects such construct irrelevant
variance into the interpretation of test scores when
professional psychologists do not account for it.

The Flynn Effect and its proper use in
professional psychological practice might be cast in
terms of the value implications to proper test score
interpretation. Value implications are an integral
aspect of proper test score interpretation and often
link the construct being assessed to questions of
applied practice and social policy (Messick, 1995).

The proper use of the Flynn Effect in Atkins cases, we
think, captures the essence of what Messick meant
by value implications and proper test score interpre-
tation. To this we would add that Principle 9.08
(Obsolete Tests and Outdated Test Results) of the
‘‘Ethical Principles of Psychologists and Code of
Conduct’’ (American Psychological Association,
2002) states in part: ‘‘(B) Psychologists do not base
such decisions or recommendations on tests and measures
that are obsolete and not useful for the current purpose
[italics added].’’ Failure to account for the Flynn
Effect in test score interpretation in Atkins or any
other cases is a violation of this ethical principle. In
addition, failure to ensure the accurate interpreta-
tion of test scores in Atkins cases may possibly be a
violation of the ethical Principle A: Beneficence and
Nonmaleficence of the APA Code of Ethics. The
principle states, in part, ‘‘Psychologists strive to
benefit those with whom they work and take care to
do no harm [italics added].’’ In their professional
actions, psychologists seek to safeguard the welfare
and rights of those with whom they interact
professionally and other affected persons.

Given that Atkins held that it is a violation of
the Eighth Amendment to the Constitution to
execute persons who suffer from intellectual
disability, it would seem that concluding individ-
uals do not have intellectual disability without
considering the Flynn Effect most certainly would
cause undue harm and would violate the Constitu-
tional rights of these individuals.

Conclusion

Standard of practice in the use of the Flynn
Effect in the context of high stakes decisions must
be guided by scientific evidence, not by opinion of
psychologists. As Hagen et al. (2008) found in their
survey, many psychologists are not aware of the
underlying science and likely not cognizant of the
high stakes contexts. Practicing psychologists claim
to use an underlying psychological science as the
foundation for clinical work. Application of the
Flynn Effect and score adjustments for obsolete
norms clearly is supported by science and should be
implemented by professional psychologists.
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The Flynn Effect: A Meta-analysis

Lisa Trahan, Karla K. Stuebing, Merril K. Hiscock, and Jack M. Fletcher
University of Houston

Abstract

The “Flynn effect” refers to the observed rise in IQ scores over time, resulting in norms

obsolescence. Although the Flynn effect is widely accepted, most approaches to estimating it have

relied upon “scorecard” approaches that make estimates of its magnitude and error of

measurement controversial and prevent determination of factors that moderate the Flynn effect

across different IQ tests. We conducted a meta-analysis to determine the magnitude of the Flynn

effect with a higher degree of precision, to determine the error of measurement, and to assess the

impact of several moderator variables on the mean effect size. Across 285 studies (N = 14,031)

since 1951 with administrations of two intelligence tests with different normative bases, the meta-

analytic mean was 2.31, 95% CI [1.99, 2.64], standard score points per decade. The mean effect

size for 53 comparisons (N = 3,951) (excluding three atypical studies that inflate the estimates)

involving modern (since 1972) Stanford-Binet and Wechsler IQ tests (2.93, 95% CI [2.3, 3.5], IQ

points per decade) was comparable to previous estimates of about 3 points per decade, but not

consistent with the hypothesis that the Flynn effect is diminishing. For modern tests, study sample

(larger increases for validation research samples vs. test standardization samples) and order of

administration explained unique variance in the Flynn effect, but age and ability level were not

significant moderators. These results supported previous estimates of the Flynn effect and its

robustness across different age groups, measures, samples, and levels of performance.

Keywords

Flynn effect; IQ test; intellectual disability; capital punishment; special education

Historical Background

The “Flynn effect” refers to the observed rise over time in standardized intelligence test

scores, documented by Flynn (1984a) in a study on intelligence quotient (IQ) score gains in

the standardization samples of successive versions of Stanford-Binet and Wechsler

intelligence tests. Flynn’s study revealed a 13.8-point increase in IQ scores between 1932

and 1978, amounting to a 0.3-point increase per year, or approximately 3 points per decade.

More recently, the Flynn effect was supported by calculations of IQ score gains between

1972 and 2006 for different normative versions of the Stanford-Binet (SB), Wechsler Adult

Intelligence Scale (WAIS), and Wechsler Intelligence Scale for Children (WISC) (Flynn,

2009a). The average increase in IQ scores per year was 0.31, which was consistent with

Flynn’s (1984a) earlier findings.
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The Flynn effect implies that an individual will likely attain a higher IQ score on an earlier

version of a test than on the current version. In fact, a test will overestimate an individual’s

IQ score by an average of about 0.3 points per year between the year in which the test was

normed and the year in which the test was administered. The ramifications of this effect are

especially pertinent to the diagnosis of intellectual disability in high stakes decisions when

an IQ cut point is used as a necessary part of the decision-making process. The most

dramatic example in the United States is the determination of intellectual disability in capital

punishment cases. These determinations in so-called Atkins hearings represent life and death

decisions for death row inmates scheduled for execution. Because an inmate may have

received several IQ scores with different normative samples over time, whether to

acknowledge the Flynn effect is a major bone of contention in the legal system. In addition,

the Flynn effect figures in access to services and accommodations, such as determining

eligibility for special education and American Disability Act services and Social Security

Disability Insurance (SSDI) in the United States.

More generally, conceptions about IQ as a predictor of success in various domains is

pervasive in many domains of the behavioral sciences and in Western societies. Many

studies use IQ scores as an outcome variable or to characterize the sample. In clinical

practice, most assessments routinely administer an IQ test and most applied training

programs teach administration and interpretation of IQ test scores. Organizations like

MENSA set IQ levels associated with “genius” and people commonly refer to others as

“bright” or use more pejorative terms as an indicator of their level of ability. Although the

meaningfulness of these uses of IQ scores is beyond the scope of this investigation, they

illustrate the pervasiveness of concepts about IQ scores as indicators of individual

differences and level of performance.

The Flynn effect is less well known and often not taught in behavioral science training

programs (Hagen, Drogin, & Guilmette, 2008). It is important because the normative base of

the test directly influences the interpretation of the level of IQ. MENSA, the “high IQ

society,” requires an IQ score in the top 2% of the population (www.us.mensa.org/join/

testscores/qualifyingscores). The organization accepts scores from a variety of tests, often

with no specification of which version of the test. The Stanford-Binet IV and Stanford-Binet

5 are both permitted. If a person applied and took an IQ test in 2014, the required score of

132 on the Stanford-Binet 4 would be equivalent to a score of 126 on the recently normed

Stanford-Binet 5 because the normative sample was formed 20 years ago. Although the

Flynn effect is not necessarily of general interest to psychology, the pervasive use of IQ test

scores in clinical practice and research, in high stakes decisions, and in Western society

suggests that it should be. It is not surprising that a PsycINFO® search shows that the

number of articles on the Flynn effect rose from 6 in 2001–2002 to 54 in 2010–2011. Most

significant is the use of IQ scores in identifying intellectual disabilities and the death

penalty, where there are literally hundreds of active cases in the judicial system, and in

determining eligibility for social services and special education.
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Definition of Intellectual Disability

The identification of an intellectual disability in the United States requires the presence of

significant limitations in intellectual functioning and adaptive behavior prior to age 18

(American Association on Intellectual and Developmental Disabilities [AAIDD], 2010). An

IQ score at least two standard deviations below the mean (i.e., ≤ 70) is a common indicator

of a significant limitation in intellectual functioning, and captures approximately 2.2% of the

population. Although the gold standard AAIDD criteria stress the importance of exercising

clinical judgment in the interpretation of IQ scores (e.g., accounting for measurement error),

a cut-off score of 70 commonly is used to indicate a significant limitation in intellectual

functioning (Greenspan & Switzky, 2006). Thus, were an adult to have attained an IQ score

of 73 on the Wechsler Intelligence Scale for Children--Revised (WISC-R) as a child, s/he

might not be identified as having a significant limitation in intellectual functioning.

However, suppose the WISC-R had been administered in 1992, 20 years after the test was

normed. The Flynn effect would have inflated test norms by 0.3 points per year between the

year in which the test was normed (1972) and the year in which the test was administered

(1992). Correction for that inflation would reduce the person’s IQ score by six points, to 67,

thereby indicating a significant limitation in intellectual functioning and highlighting the

problems with obsolete norms. Further, the WISC-III, published in 1989, would have been

the current edition of the test when the child was tested. This underscores the importance of

testing practices (e.g., acquiring and administering the current version of a test) in formal

education settings.

High Stakes Decisions

Capital punishment

The Eighth Amendment of the U.S. Constitution prohibits cruel and unusual punishment,

and that prohibition informed the Court’s decision in Atkins v. Virginia (2002) to abstain

from imposing the death penalty on a defendant with an intellectual disability. In this case,

Daryl Atkins, a man determined to have a mild intellectual disability, was convicted of

capital murder. The Supreme Court of Virginia initially imposed the death penalty on

Atkins; however, the United States Supreme Court reversed the decision due to the

presumed difficulty people with intellectual disabilities have in understanding the

ramifications of criminal behavior and the emergence of statutes in a growing number of

states barring the death penalty for defendants with an intellectual disability.

In 2008, a report indicated that since the reversal of the death penalty in Atkins’ case, 80+

death penalty pronouncements have been converted to life in prison (Blume, 2008). This

number has increased significantly since 2008. Importantly, Walker v. True (2005) set a

precedent for the consideration of the Flynn effect in capital murder cases. The defendant

argued in an appeal that his sentence violated the Eighth Amendment; when corrected for

the Flynn effect, his IQ score of 76 on the WISC, administered to the defendant in 1984

when he was 11 years old, would be reduced by four points to 72. He alleged that a score of

72 fell within the range of measurement error recognized by the AAIDD (2010) and the

American Psychiatric Association (APA, 2000) for a true score of 70. The judges agreed

that the Flynn effect and measurement error should be considered in this case. There are
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hundreds of Atkins hearings involving the Flynn effect in some manner and other issues

related to the use of IQ tests (see AtkinsMR/IDdeathpenalty.com)

Special education

Demonstration of an intellectual disability or a learning disability is an eligibility criterion

for receipt of special education services in schools. Kanaya, Ceci, and Scullin (2003a) and

Kanaya, Scullin, and Ceci (2003b) documented a pattern of “rising and falling” IQ scores in

children diagnosed with an intellectual disability or learning disability as a function of the

release date of the new version of an intelligence test. One study (Kanaya et al., 2003a)

mapped IQ scores obtained from children’s initial special education assessments between

1972 and 1977, during the transition from the WISC to the WISC-R, and between 1990 and

1995, during the transition from the WISC-R to the WISC-III. The authors reported a

reduction in IQ scores during the fourth year of each interval (one year after the release of

the new test version) followed by an increase in IQ scores during subsequent years. In a

second study (Kanaya et al., 2003b), the authors reported a 5.6-point reduction in IQ score

for children initially tested with the WISC-R and subsequently tested with the WISC-III,

with a significantly greater proportion of these children being diagnosed with an intellectual

disability during the second assessment than children who completed the same version of the

WISC during both assessments. More recent studies have supported these patterns in

children assessed for learning disabilities with the WISC-III (Kanaya & Ceci, 2012).

Taken together, these studies suggest that the use of obsolete norms leads to inflation of the

IQ scores of children referred for a special education assessment as a function of the time

between the year in which the test was normed and the year in which the test was

administered. The use of a test with obsolete norms reduces the likelihood of a child being

identified with an intellectual disability and receiving appropriate services, and may increase

the prevalence of learning disabilities; the inflated IQ score helps produce a discrepancy

between intellectual functioning and achievement, which in education settings has often

been interpreted as indicating a learning disability (Fletcher et al., 2007). These studies also

highlight the importance of using the current version of a test in education settings, a

practice which may be thwarted by a school district’s budgetary constraints and challenges

associated with learning the administration and scoring procedures for the new test (Kanaya

& Ceci, 2007).

Social security disability

As with determination of the death penalty and eligibility for special education, IQ testing

remains an important component of the decision-making process for determining eligibility

for SSDI as a person with an intellectual disability. Like the AAIDD, the Social Security

Administration (2008) requires significant limitations in intellectual functioning and

adaptive behavior for a diagnosis of intellectual disability; however, these limitations must

be present prior to age 22. Moreover, individuals with an IQ at or below 59 are eligible de

facto for SSDI, whereas those with an IQ between 60 and 70 must demonstrate work-related

functional limitations resulting from a physical or other mental impairment, or two other

specified functional limitations (e.g., social functioning deficits). The manual, like the
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AAIDD manual, explicitly discusses the importance of correcting for the Flynn effect, but

acknowledges that precise estimates are not available.

Flynn’s Work

Flynn’s (1984a) landmark study, which revealed increasing IQ at a median rate of 0.31

points per year between 1932 and 1978 across 18 comparisons of the SB, WAIS, WISC, and

Wechsler Preschool and Primary Scale of Intelligence (WPPSI), was the first analysis of its

kind. Seventy-three studies totaling 7,431 participants provided support for this effect.

Whereas Flynn’s (1984a) study focused on comparisons documented in publication manuals

of primarily the first editions of the Stanford-Binet and Wechsler tests, a second study

investigated IQ gains in 14 developed countries using a variety of instruments, including

Ravens Progressive Matrices, Wechsler, and Otis-Lennon tests (Flynn, 1987). IQ gains

amounted to a median of 15 points in one generation, described by Flynn (1987) as

“massive.” An extension of Flynn’s (1984a) work documented a mean rate of IQ gain

equaling approximately 0.31 IQ points per year across 12 comparisons of the SB, WAIS,

and WISC standardization samples (Flynn, 2007), a value highly consistent with earlier

findings. Further, 14 comparisons of Stanford-Binet and Wechsler standardization samples,

accounting for the recent publication of the WAIS-IV, revealed an annual rate of IQ gain

equaling 0.31 (Flynn, 2009a). These latter findings, based on the simple averaging of IQ

gains across studies, were supported by the only meta-analysis addressing the Flynn effect

(Fletcher, Stuebing, & Hughes, 2010). For these 14 studies, Fletcher et al. (2010) calculated

a weighted mean rate of IQ gain of 2.80 points per decade, 95% CI [2.50, 3.09], and a

weighted mean rate of IQ gain of 2.86, 95% CI [2.50, 3.22], after excluding comparisons

that included the WAIS-III because effect sizes produced by comparisons between the

WAIS-III and another test differed considerably from the effect sizes produced by

comparisons between other tests. The puzzling effects produced by comparisons including

the WAIS-III were consistent with Flynn’s (2006a) study, wherein he demonstrated that IQ

score inflation on the WAIS-III was reduced because of differences in the range of possible

scores at the lower end of the distribution.

Other notable investigations conducted by Flynn include the computation of a weighted

average IQ gain per year of 0.29 between the WISC and WISC-R across 29 studies

comprising 1,607 subjects (1985): a rate of IQ gain per year of 0.31 between the WISC-R

and the WISC-III across test manual studies and a selection of studies carried out by

independent researchers (1998a); and a rate of IQ gain per year of 0.20 between the WAIS-

R and WAIS-III across test manual studies (1998a). Prior to these studies, Flynn (1984b)

also reported SB gains across standardization samples, and both real and simulated gains for

the WPPSI and the first two versions of the WISC and WAIS. Flynn (1988b) noted

consistent gains between the WISC (N = 93) and WISC-R (N = 296) in Scottish children

(1990); for the Matrices and Instructions tests in an Israeli military sample totaling

approximately 26,000 subjects per year between 1971 and 1984; between the WISC-III and

an earlier version of the test in samples from the United States, West Germany, Austria, and

Scotland totaling 3,190 subjects (2000); and for the Coloured Progressive Matrices in British

standardization samples totaling 1,833 participants (2009b). The existence of the Flynn

effect is rarely disputed. However, a working magnitude and measurement error associated
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with the Flynn effect are not well established, leaving unanswerable the question of how

much of a correction – if any – to apply to IQ test scores to account for the norming date of

the test. Further, there is considerable contention over factors that may cause the Flynn

effect (Flynn, 2007, 2012; Neisser, 1998).

Proposed Causes of the Flynn Effect

There are multiple hypotheses about the basis for the Flynn effect, including genetic and

environmental factors, and measurement issues.

Genetic hypotheses

Mingroni (2007) hypothesized that IQ gains are the result of increasingly random mating,

termed heterosis (or hybrid vigor), a phenomenon that produces changes in traits governed

by the combination of dominant and recessive alleles. However, Lynn (2009) noted that the

Flynn effect in Europe has mirrored the effect in the United States despite evidence of

minimal migration to Europe prior to 1950 and limited inter-mating between native and

immigrant populations since then. A more comprehensive argument against a genetic cause

for the Flynn effect has been made by Woodley (2011).

Environmental factors

Woodley (2011) argued that “The [Flynn] effect only concerns the non-g variance unique to

specific cognitive abilities” (p. 691), presumably bringing environmental explanations for

the Flynn effect to the forefront. Environmental factors hypothesized as moderators of the

Flynn effect include sibship size (Sundet, Borren, & Tambs, 2008) and pre-natal and early

post-natal nutrition (Lynn, 2009). In Norway, Sundet et al. demonstrated that an increase in

IQ scores paralleled a decrease in sibship size, with the greatest increase in IQ scores

occurring between cohorts with the greatest decrease in sibship size. For example, between

birth cohort 1938–1940 and 1950–1952, the percentage of sibships composed of 6+ children

decreased from 20% to 5%, and IQ score increased by 6 points.

With rates of Development Quotient score gains in infants mirroring IQ score gains of

preschool children, school-aged children, and adults, Lynn (2009) questioned the validity of

explanations whose effects would emerge later in development, such as improvements in

child rearing (Elley, 1969) and education (Tuddenham, 1948); increased environmental

complexity (Schooler, 1998), test sophistication (Tuddenham, 1948), and test-taking

confidence (Brand, 1987); and the effects of genetics (Jensen, 1998) and the individual and

social multiplier phenomena (Dickens & Flynn, 2001a; Dickens & Flynn, 2001b). Lynn

(2009) proposed improvements in pre- and post-natal nutrition as likely causes of the Flynn

effect, citing a parallel increase in infants of other nutrition-related characteristics, including

height, weight, and head circumference. Improvement to the prenatal environment is also

supported by trends in the reduction of alcohol and tobacco use during pregnancy

(Bhuvaneswar, Chang, Epstein, & Stern, 2007; Tong, Jones, Dietz, D’Angelo, & Bombard,

2009).

Neisser (1998) suggested that increasing IQ scores have mirrored socioenvironmental

changes in developing countries. If IQ test score changes are a product of
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socioenvironmental improvements, then as living conditions optimize, IQ scores should

plateau. This suggestion has been echoed by Sundet, Barlaug, and Torjussen (2004), who

documented a plateau in IQ scores in Norway (Sundet et al., 2004) and speculated that

changes in family life factors (e.g., family size, parenting style, and child care) might be

partly responsible for this pattern. A decline in IQ scores has even been noted in Denmark

(Teasdale & Owen, 2008; Teasdale & Owen, 2005), a pattern that the authors suggested

might be due to a shift in educational priorities toward more practical skills manifest in the

increasing popularity of vocational programs for post-secondary education.

Although Flynn (2010) acknowledged that his “scientific spectacles” hypothesis may no

longer explain current IQ gains, he maintained that there was a period of time when it was

the foremost contributor. Putting on “scientific spectacles” refers to the tendency of

contemporary test takers to engage in formal operational thinking, as evidenced by a

massive gain of 24 IQ points on the Similarities subtest of the WISC, a measure of abstract

reasoning, between 1947 and 2002, a gain unparalleled by any other subtest (Flynn & Weiss,

2007). Conceptualizing IQ gains as a shift in thinking style from concrete operational to

formal operational rather than an increase in intelligence per se would explain why previous

generations thrived despite producing norms on IQ tests that overestimated the intellectual

abilities of future generations (Flynn, 2007). However, this difference may be more simply

attributed to changes across different versions of Similarities and other verbal subtests

(Kaufman, 2010) of the WISC. Nonetheless, Dickinson and Hiscock (2010) reported a Flynn

effect for WAIS Similarities of 4.5 IQ points per decade for WAIS to WAIS-R and 2.6 IQ

points per decade for WAIS-R to WAIS-III. The average was 3.6 IQ points per decade or

0.36 IQ points per year. This change in adult performance is only moderately less than

Flynn’s 0.45 points per year for the WISC between 1947 and 2002.

Measurement issues

Tests of verbal ability, compared with performance-based measures, have been reported to

be less sensitive to the Flynn effect (Flynn, 1987; Flynn, 1994; Flynn, 1998b; Flynn, 1999),

which may be related to changes in verbal subtests. Beaujean and Osterlind (2008) and

Beaujean and Sheng (2010) used Item Response Theory (IRT) to determine whether

increases in IQ scores over time reflect changes in the measurement of intellectual

functioning rather than changes in the underlying construct, i.e., the latent variable of

cognitive ability. Although changes in Peabody Picture Vocabulary Test-Revised scores

were negligible (Beaujean & Osterlind, 2008), it is a verbal test that differs in many respects

from Wechsler and Stanford-Binet tests. Wicherts et al. (2004) found that intelligence

measures were not factorially invariant, such that the measures displayed differential

patterns of gains and losses that were unexpected given each test’s common factor means.

Taken together, these studies suggest that increases in IQ scores over time may be at least

partly a result of changes in the measurement of intellectual functioning. Moreover,

Dickinson and Hiscock (2010) reported that published norms for age-related changes in

verbal and performance subtests do not take into account the Flynn effect. In comparisons of

subtest scores from the WAIS-R and WAIS-III in 20-year-old and 70-year-old cohorts, the

Flynn-corrected difference in Verbal IQ between 20-year-olds and 70-yearolds was 8.0 IQ

points favoring the 70-year-olds (equivalent to 0.16 IQ points per year). In contrast, the
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younger group outscored the older group in Performance IQ by a margin of 9.5 IQ points

(equivalent to 0.19 IQ points per year). These findings suggested that apparent age-related

declines in Verbal IQ between the ages of 20 and 70 years are largely artifacts of the Flynn

effect and that, even though age-related declines in Performance IQ are real declines, the

magnitudes of those declines are amplified substantially by the Flynn effect.

Some studies have examined intercorrelations among subtests of IQ measures to determine

the variance in IQ scores explained by g, with preliminary evidence suggesting that IQ gains

have been associated with declines in measurement of g (Kane & Oakland, 2000; Te

Nijenhuis & van der Flier, 2007). Flynn (2007), on the other hand, has discounted the

association between g and increasing IQ scores, and a dissociation between g and the Flynn

effects has been claimed by Rushton (2000). However, Raven’s Progressive Matrices,

renowned for its g-loading, has demonstrated a rate of IQ gain of 7 points per decade, more

than double the rate of the Flynn effect as manifested on WAIS, SB, and other multifactorial

intellectual tests (Neisser, 1997).

What is Rising?

The theories highlighted above offer explanations for the Flynn effect but leave an important

question unanswered: What exactly does the Flynn effect capture (i.e., what is rising)?

Although much of the previous research on the Flynn effect has focused on the rise of mean

IQ scores over time, studies distinguishing rates of gain among elements of IQ tests more

readily answer the question of what is rising. Relative to scores produced by verbal tests,

there have been greater gains in scores produced by nonverbal, performance-based measures

like Raven’s Progressive Matrices (Neisser, 1997) and Wechsler performance subtests

(Dickinson & Hiscock, 2011; Flynn, 1999). These types of tests are strongly associated with

fluid intelligence, suggesting less of a rise in crystalized intelligence that reflects the

influence of education, such as vocabulary. A notable exception is the increasing scores

produced by the Wechsler verbal subtest Similarities (Flynn, 2007; Flynn & Weiss, 2007),

although this subtest taps into elements of reasoning not required by the other subtests

comprising the Wechsler Verbal IQ composite.

Dickens and Flynn (2001b) provided a framework for understanding the rise in more fluid

versus crystallized cognitive abilities. They identified social multipliers as elements of the

sociocultural milieu that contributed to rising IQ scores among successive cohorts of

individuals. Flynn (2006b) highlighted two possible sociocultural contributions to the Flynn

effect, one related to patterns of formal education and the other to the influence of science.

Specifically, years of formal education increased in the years prior to World War II, whereas

priorities in formal education shifted from rote learning to problem solving in the years

following World War II. As time continued to pass, the value placed on problem solving in

the workplace and leisure time spent on cognitively engaging activities continued to exert an

effect on skills assessed by nonverbal, performance-based measures. The second

sociocultural contributor, science, refers to the simultaneous rise in the influence of

scientific reasoning and the abstract thinking and categorization required to perform well on

nonverbal, performance-based measures.
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The Current Study

The primary objective of this meta-analysis was to determine whether the Flynn effect could

be replicated and more precisely estimated across a wide range of individually administered,

multifactorial intelligence tests used at different ages and levels of performance. Answers to

these research questions will assist in determining the confidence with which a correction

for the Flynn effect can be applied across a variety of intelligence tests, ages, ability levels,

and samples. By completing the meta-analysis, we also hoped to provide evidence

evaluative of existing explanations for the Flynn effect, thus contributing to theory.

With the exceptions of the Flynn (1984a, 2009a) and Flynn and Weiss (2007) analyses of

gains in IQ scores across successive versions of the Stanford-Binet and Wechsler

intelligence tests, most research comparing IQ test scores has focused on correlations

between two tests and/or average mean difference between two successive versions of the

same test. This study will expand the literature on estimates of the Flynn effect by

computing more precisely the magnitude of the effect over multiple versions of several

widely-used, individually administered, multifactorial intelligence tests, viz., Kaufman,

Stanford-Binet, and Wechsler tests and versions of the Differential Ability Scales, McCarthy

Scales of Children’s Abilities, and the Woodcock-Johnson Tests of Cognitive Abilities. The

data for these computations were obtained from validity studies conducted by test publishers

or independent research teams. In addition to providing more precise weighted meta-analytic

means, meta-analysis allows estimates of the standard error and evaluation of potential

moderators.

This study deliberately focused on sources of heterogeneity (i.e., moderators) that could be

readily identified through meta-analytic searches and that helped explain variability in

estimates of the magnitude of the Flynn effect. Investigation of these moderators is needed

to advance understanding of variables that might limit or promote confidence in applying a

correction for the Flynn effect in high stakes decisions. Here the IQ tests that are used are

variable in terms of test and normative basis, with the primary focus on the composite score.

The tests are given to a broad age range and to people who vary in ability. It is not clear that

the standard Flynn effect estimate can be applied among individuals of all ability levels and

ages who took any of a number of individually-administered, multifactorial tests. In

addition, there may be special circumstances related to test administration setting that might

influence the numerical value of the Flynn effect. If the selected moderators (i.e., ability

level, age, IQ tests administered, test administration setting, and test administration order)

influence the estimate of the Flynn effect, the varying estimates will contribute to the

tenability of the theories offered above for the existence and meaning of the Flynn effect.

The evidence for influences of these moderators is mixed, with no clear directions. Recent

evidence has suggested that middle and lower ability groups (IQ = 79–109) demonstrate the

customary 0.31–0.37-point increase per year, whereas higher ability groups (IQ = 110+)

demonstrate a minimal increase of 0.06–0.15 points per year (Zhou, Zhu, Weiss, & Pearson,

2010). Whereas some previous studies have supported this finding (e.g., Lynn & Hampson,

1986; Teasdale & Owen, 1989), others have not. Two studies found the opposite pattern

(Graf & Hinton, 1994; Sanborn, Truscott, Phelps, & McDougal, 2003), and one study
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indicated smaller gains at intelligence levels both above and below average, with the highest

gains evident in people at the lowest end of the ability spectrum (Spitz, 1989). Little

research has been conducted to investigate the relation between age and gains in IQ score.

Cross-sectional research has indicated no difference among young children, older children,

and adults (Flynn, 1984b) and no difference among adult cohorts ranging in age from 35–80

years (Ronnlund & Nilsson, 2008).

Research on the Flynn effect has focused almost exclusively on the effect produced from

administrations of the Stanford-Binet and Wechsler tests. This study expanded the scope by

including a wider range of individually administered, largely multifactorial intelligence

tests. Comparisons of older and more recently normed versions of the Stanford-Binet and

Wechsler tests were conducted to facilitate comparisons with previous work and help

determine if the Flynn effect has remained constant over time.

Another potential moderator pertains to study sample. Study data were collected by test

publishers or independent researchers for validation purposes, or by mental health

professionals for clinical decision-making purposes. Validation studies conducted by test

publishers likely employed the most rigorous procedures with regard to sampling, selection

of administrators, and adherence to administration and scoring protocols. However, the more

homogenous samples examined in the research and clinical studies (e.g., children suspected

of having an intellectual disability or juvenile delinquents) may produce results that are

more generalizable to specific populations and permit comparison of Flynn effect values

across those special populations.

Another set of moderators involves measurement issues, such as changes in subtest

configuration and order effects. These issues were addressed by Kaufman (2010), who

pointed out that changes in the instructions and content of specific Wechsler subtests (e.g.,

Similarities) could make comparing older and newer versions akin to comparing apples and

oranges. However, other research has shown that estimates of the size of the Flynn effect

based on changes in subtest scores yield values similar to estimates from the composite

scores (Agbayani & Hiscock, 2013; Dickinson & Hiscock, 2010). Kaufman’s concern

related to interpretations of the basis of the Flynn effect and not to its existence, and we did

not pursue this question because it has been addressed in other studies (Dickinson &

Hiscock, 2011). Subtest coding of a larger corpus of tests was difficult because the data were

often not available. However, Kaufman also suggested that the Flynn effect could be the

result of prior exposure when taking the newer version of an IQ test first and then

transferring a learned response style to the older IQ test, thus receiving higher scores when

the older test is given second. In order for order effects to occur, the interval between the

administration of the new and old tests would have to be short enough for the examinee to

demonstrate learning, which is often the case in studies comparing different versions of an

IQ test, the basis for determination of the Flynn effect.

Although the Flynn effect has been well documented during the 20th century, the meta-

analytic method used during the current study is a novel approach to documenting this

phenomenon. The method of the current study aligns with a key research proposal identified

by Rodgers (1999) as important in advancing our understanding of the Flynn effect; viz., a
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formal meta-analysis. Although many of Rodgers’ (1999) proposals have since been

implemented, there remains room for understanding the meaning of the Flynn effect, how

the Flynn effect is reflected in batteries of tests over time, and how the Flynn effect

manifests itself across subsamples defined by ability level or other characteristics.

Method

Inclusion and Exclusion Criteria

Studies identified from test manuals or peer-reviewed journals were included if they

reported sample size and mean IQ score for each test administered; these variables were

required for computation of the meta-analytic mean. All English-speaking participant

populations from the United States and the United Kingdom were included. Variations in

study design were acceptable. Administration of both tests must have occurred within one

year of one another. Studies could have been conducted at any point prior to the completion

date of the literature search in 2010.

We limited our primary investigation to comparisons between tests with greater than five

years between norming periods, which is consistent with Flynn’s (2009) work. The rationale

for this decision was that any difference in IQ scores from a short interval, even seemingly

insignificant ones, would be magnified when converted to a value per decade (see Flynn,

2012). As a secondary analysis, we expanded our investigation to all comparisons between

tests with at least one year between norming periods to assess whether our decision to limit

our investigation to comparisons between tests with greater than five years between norming

periods affected the results of the meta-analysis. We did not include comparisons between

tests with one year or less between norming periods since years between norming periods

served as the denominator of our effect size. A value of zero, representing no difference in

years between norming periods, produced an error in the effect size estimate. Finally, we did

not include single construct tests, such as the Peabody Picture Vocabulary Test or the Test

of Nonverbal Intelligence. There may be other multifactorial tests to consider, but the 27 we

chose represent the major IQ tests in use over the past few decades.

Search Strategies

Twenty-seven intelligence test manuals for multifactorial measures were obtained, one for

each version of the Differential Ability Scales (Elliot, 1990; Elliot, 2007), Kaufman

Adolescent and Adult Intelligence Test (Kaufman & Kaufman, 1993), Kaufman Assessment

Battery for Children (Kaufman & Kaufman, 1983; Kaufman & Kaufman, 2004a), Kaufman

Brief Intelligence Test (Kaufman & Kaufman, 1990; Kaufman & Kaufman, 2004b),

McCarthy Scales of Children’s Abilities (McCarthy, 1972), Stanford-Binet Intelligence

Scale (Roid, 2003; Terman & Merrill, 1937; Terman & Merrill, 1960; Terman & Merrill,

1973; Thorndike, Hagen, & Sattler, 1986), Wechsler Abbreviated Scale of Intelligence

(Wechsler, 1999), Wechsler Adult Intelligence Scale (Wechsler, 1955; Wechsler, 1981;

Wechsler, 1997; Wechsler, 2008), Wechsler Intelligence Scale for Children (Wechsler,

1949; Wechsler, 1974; Wechsler, 1991; Wechsler, 2003), Wechsler Preschool and Primary

Scale of Intelligence (Wechsler, 1967; Wechsler, 1989; Wechsler, 2002), and Woodcock-
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Johnson Tests of Cognitive Ability (Woodcock & Johnson, 1977; Woodcock & Johnson,

1989; Woodcock, McGrew, & Mather, 2001).

Also, a systematic literature review was completed using PsycINFO®, crossing the

keywords comparison, correlation, and validity with the full and abbreviated titles of the

measures. The first author reviewed each study in full unless abstract review determined the

study was not relevant (e.g., some test validation studies included comparisons between tests

not under consideration in this meta-analysis). A formal search for unpublished studies was

not undertaken; it was presumed that the results of test validation studies would provide

important information irrespective of the findings and would therefore constitute publishable

data.

Coding Procedures

The first author, who had prior training and experience in coding studies for meta-analyses,

coded all of the studies in the current meta-analysis. Two undergraduate volunteers were

trained by the first author, and each volunteer coded half the studies. Agreement between the

first author and the volunteers on each variable was calculated for blocks of ten studies.

These estimates ranged from 90.5–99.1% per block, with an average agreement of 95.8%

per block. Discrepancies were resolved through discussion, during which the first author and

volunteers referred to the original article. Discrepancies were commonly the result of a

coder typo or failure of a coder to locate a particular value in an article.

Moderator Analyses

Moderators included ability level, age, test set, order of administration, and sample. Ability

level was coded as the sample’s score on the most recently normed test, and age was coded

as the sample’s age in months. Each comparison was assigned to a test set, as follows. First,

due to Flynn’s focus on the Stanford-Binet and Wechsler tests, these tests were grouped

together and were further separated into an old set and a modern set. The old set included

comparisons of only Wechsler and Stanford-Binet tests normed before 1972, with the

modern set representing versions normed since 1972. The latter set aligned with

comparisons published in Flynn and Weiss (2007) and Flynn (2009). If a modern test was

compared to an old test, the comparison was coded old. The Differential Ability Scales,

Kaufman Adolescent and Adult Intelligence Test, and Woodcock-Johnson Tests of

Cognitive Abilities were grouped together as non-Wechsler/Binet tests with modern

standardization samples. The Kaufman Brief Intelligence Test and the Wechsler

Abbreviated Scale of Intelligence were grouped together as screening tests. The Kaufman

Assessment Battery for Children was separately analyzed due to its grounding in Luria’s

model of information processing that addressed differences in simultaneous and sequential

processing. Fourteen effects remained from the original set of 285 after sorting effects into

these groupings. All of these comparisons contained the McCarthy Scales, but with multiple

old and modern tests.

Order of administration was included as a moderator variable. Tests were frequently

counterbalanced so that approximately half of the sample got each test first. However, in a

substantial number of the studies, one test was uniformly given first. We coded these by the
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percentage of examinees given the old test first: 100 means that 100% of the examinees got

the old test first; 0 means that all examinees got the new test first; 50 means that the tests

were counterbalanced. In 7 of these effects, a different value was reported and these were

rounded to 0, 0.50 or 100. For example, 14% (given the old test first) was rounded to 0, and

94% was rounded to 100.

Each comparison was also grouped by study sample. Standardization studies were

completed during standardization and were reported in test manuals. Research studies

appeared in peer-reviewed journals and examined comparisons among a small selection of

intelligence tests. Clinical studies reported results from assessments completed of clinical

samples, including determination of special education needs.

Statistical Methods

Effect size metric—Comprehensive Meta Analysis software (Borenstein, Hedges,

Higgins, & Rothstein, 2005) was used for the core set of analyses. Specifically, we

employed the module that requires input of an effect size and its variance for each study.

Effects were coded as the difference between the old test mean and the new test mean.

Positive effects reflect a positive Flynn effect with the score on the old test higher than the

score on the new test despite being taken by the same individuals at approximately the same

time. The effect size calculated from each study was the raw difference between the mean

score on the old and new tests divided by the number of years between the norming dates of

the two tests. This metric is directly interpretable as the estimated magnitude of the Flynn

effect per year. Since the scales used by all of the tests were virtually the same (M = 100, SD

= 15 or 16), no further standardization (such as dividing by population standard deviation

[SD]) was required (Borenstein, Hedges, Higgins, & Rothstein, 2009). The actual SD for

each test was used in computing the variance of the effects.

Effect size weighting—The variance for each effect is required for computation of the

weight given to each effect in the overall analysis. The weight is the inverse of the variance,

so studies with the smallest variance are given the most weight. Small variance (high

precision) for an effect is achieved via (a) large Ns, (b) high reliabilities for both tests and

high content overlap between tests which are jointly reflected in the correlation between the

tests, and (c) long intervals between the norming periods of the two tests. The formula

(Borenstein, Hedges, Higgins, & Rothstein, 2009) used for the variance of typical pretest-

posttest effects in meta-analysis is:

(1)

Where SD2
New is the variance of the more recently normed test, SD2

Old is the variance of

the less recently normed test, r is the reported correlation between the two tests, and N is the

total sample size. In the numerator, actual reported correlations were used when available.

For 54 of the 285 studies, no correlation was reported. In these cases, if there were other

studies that compared the same two tests, the correlations from the other studies were

converted to Fisher’s z. These were then averaged and converted back to a correlation and

used in place of the missing value. If no other studies compared the same two tests, the mean
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correlation for the entire set of studies was computed and substituted in for the missing

value. This occurred for two study results. The mean correlation for each pair of tests was

also retained and used in a parallel analysis to determine the impact of using the sample-

specific correlation rather than a population correlation in the estimator of the effect

variance.

To allow for the differential precision in effects due to the years between norming periods of

the two tests being compared, we adapted a formula from Raudenbush and Xiao-Feng

(2001) that allows calculation of the change in variance as a function of the change in

duration in years of the period between the norming of the two tests, holding number of time

points constant. Using D to represent a duration of 1 year, D’ to represent a different

duration, either longer or shorter, and ω=D’/D to represent the factor of increase or decrease

from one year, then the proportion of the variances is equal to:

(2)

In other words, the variance (V’) for an effect with a 5 year duration between norming

periods will be 1/25th the size of the variance (V) of an effect with a one year duration

between norming periods, all other things being equal. Thus, the variance we entered into

the CMA software for each effect size was:

(3)

The numerator of the above formula is the variance of the difference between the two tests

being compared. The denominator adjusts this variance by the sample size (N) and by the

duration in years of the period between the norming of the two tests.

Credibility intervals—In a random effects model, the true variance of effects is estimated.

The standard deviation of this distribution is represented by Tau [τ]. Tau is used to form a

credibility interval around the mean effect, capturing 95% of the distribution of true effects

by extending out 1.96τ from the mean in both positive and negative directions. The

credibility interval acknowledges that there is a distribution of true effects rather than one

true effect. In interpreting the credibility interval, it is helpful to consider width as well as

location. Even a distribution of true effects that is centered near 0 (where the mean effect

might not be significant) may contain many members that might be meaningfully large in

either direction. Moderator analysis may be used to try to find subsets of effects within this

distribution, to narrow the uncertainty about how large the effect might be in a given

situation; however, in the case of true random effects, each causal variable might explain a

very small portion of the variance and moderator analysis might not improve prediction

substantially.

Selection of random effects model—A random effects analytic model was employed

because the studies were not strict replications of each other, in which case it would make
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sense to expect a single underlying fixed effect. Rather, the studies varied in multiple ways,

each of which was expected to have some impact on the observed Flynn effect. These

factors include, but are not limited to (a) the specific test pair being compared, (b) the

unique population being tested, (c) the age of the sample (which was not always reported

quantitatively), (d) the interval between the presentation of the old and new test, (e) the

order of presentation of the tests, (f) unusual administration practices (e.g., Spruill, 1988),

and (g) interactions among these factors. The result of these multiple causes is a distribution

of true effects, rather than a single effect.

In a random effects model, the mean effect is ultimately interpreted as the mean of a

distribution of true population effects. Additionally, in a random effects model, the variance

of the effects has two variance components. One is due to the true variance in population

effects and the second is due to sampling variance around the population mean effect. The

result is that the weight given each study is a function of both within-study precision due to

sample size and between-study variability. Sample size thus has less effect in the precision

of each study. Large sample size studies are given less weight than they would have been in

a fixed effects study, and studies with smaller samples are given more weight (Borenstein et

al., 2009).

Heterogeneity in effect sizes—Heterogeneity describes the degree to which effect sizes

vary between studies. The Q statistic is employed to capture the significance of this variance

and is calculated by summing the squared differences between individual study effect sizes

and the mean effect size. It is distributed as a chi-square statistic with k-1 degrees of

freedom, where k is the number of studies. In addition, I2 is employed to capture the extent

to which detected heterogeneity is due not to chance but to true, identifiable variation

between studies. I2 is calculated:

(4)

and once multiplied by 100 is directly interpretable as the proportion of variance due to true

heterogeneity.

Publication bias—We did not expect to find evidence for publication bias in this meta-

analysis. The descriptive data collected from each study in the form of sample sizes, means,

and correlations between tests is not typically the type of data that is subject to tests of

significance and thus would not be a direct cause of failure to publish due to non-

significance. Additionally, many of the effects were gleaned from the technical manuals of

the tests being compared where no publication bias is expected. However, we did evaluate

the distributions of effects within each portion of our analysis via funnel plots.

Results

Citations

The literature review produced a total of 4,383 articles. This total does not reflect unique

articles, since each article would often appear in multiple keyword searches. One hundred

and fifty-four empirical studies and 27 test manuals met inclusion criteria, from which 378
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comparisons were extracted, 285 of which were normed more than 5 years apart. The

chronological range of the Flynn effect data collected was from 1951 upon publication of

Weider, Noller, and Schramm’s (1951) comparison study of the WISC and SB to 2010, the

year in which the literature review was completed. Table 1 shows the effect size produced

by each of the 378 comparisons and includes information pertaining to sample size and age

in months.

Overall Model

The mean effect over 285 total studies (n = 14,031) in the random effects model was 0.231

IQ points per year, 95% CI [0.20, 0.26], z = 14.10, p < .0001, with a confidence interval and

p-value indicating that the Flynn effect is different from zero1. The effects were

significantly heterogeneous, (Q(284) = 4710, p < .0001). The estimated I2, or proportion of

the total variance due to true study variance, was I2 = 0.94. The Tau, or estimated standard

deviation of the true effects, was τ = 0.25, resulting in a credibility interval of −0.26 to

+0.72. Eighty-two percent of the distribution of true effects was above zero.

Distribution of Effects

The effects were plotted against their standard error in a funnel plot (Figure 1). There is no

apparent publication bias, which would be represented by a gap on the lower left side of the

plot. A similar absence of a gap is seen on the lower right side of the plot. What is most

apparent in the funnel plot is that many effects fall outside the 1.96 standard error line,

suggesting that there is important true heterogeneity in these effects that is not consistent

with sampling error alone.

Moderator Analysis

We first modeled the significant heterogeneity in the effect sizes as a function of test set.

There was a significant between-test group effect, Q(5) = 231, p < .0001, with test group

explaining 5.2% of the explainable variance in effects. We then regressed all effects on

ability level using Unrestricted Maximum Likelihood for mixed meta-regression within

Comprehensive Meta-Analysis software (Borenstein et al., 2005). The range of ability

means in the set of effects was 40.6–132.7 standard score points. The intercept was

significant (a = 0.38, z = 2.58, p < .01), but the slope was not (b = −.002, z = −1.08, p < .28),

indicating that the effect did not change significantly over the range of ability levels

represented in this set of effects.

Further Analysis within Test Groups

We completed separate meta-analyses within test groups to place the results of the modern

tests within the context of this larger set. This was done so we could meaningfully compare

our results to Flynn’s (1984a, 2009a) and Flynn and Weiss’ (2007) results, which were

1A systematic literature search for manual and empirical studies published since 2010 produced five new studies (Wechsler, 2011
[WASI-II vs. KBIT-2, WASI-II vs. WAIS-IV, WASI-II vs. WASI, WASI-II vs. WISC-IV]; Wilson & Gilmore, 2012 [WISC-IV vs.
SB5]), three of which included tests with norming dates at least five years apart. The mean effect over three studies with norming
dates at least five years apart in the random effects model was 0.297 IQ points per year, 95% CI [.09, .51]. The mean effect over all
five studies in the random effects model was 0.283 IQ points per year, 95% CI [.01, .47]. These results are consistent with the overall
results.
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based on data published after 1972. Because our focus is on the modern set, we conducted

moderator analyses only within that set.

Older Wechsler/Binet tests—The mean effect (k = 152, n = 5,550) of studies involving

Wechsler/Binet scales normed before 1972 (and including other IQ tests with an older

normative basis) in the random effects model was 0.23 IQ points per year, 95% CI [0.19,

0.27], z =11.12, p < .0001. The effects were significantly heterogeneous, (Q(151) = 3237, p

< .0001). The estimated I2, or proportion of the total variance due to true study variance, was

I2 = .95, indicating that very little of the variance in observed effects was attributable to

sampling error or unreliability in the tests. The Tau, or estimated standard deviation of the

true effects, was τ = 0.24, indicating a 95% credibility interval of −0.23 to +0.70. In other

words, approximately 84% of the distribution of true effects was above zero.

Screening tests—The mean effect (k = 17, n = 1,325) in the random effects model was

0.02 IQ points per year, 95% CI [−0.15, 0.19], z = 0.21, p < .84. Although the mean effect

was not significantly different from 0, the effects were significantly heterogeneous (Q(16) =

232, p < .0001). The estimated I2, or proportion of the total variance due to true study

variance, was I2 = .93. The Tau, or estimated standard deviation of the true effects, was τ =

0.33, indicating a 95% credibility interval of −0.63 to +0.66, indicating that more than half

of the true effects were above zero.

KABC tests—The mean effect (k = 34, n = 1,611) in the random effects model was 0.02

IQ points per year, 95% CI [−0.16, 0.19], z = 0.19, p = .85. Although the mean effect was

not significantly different from zero, the effects were significantly heterogeneous (Q(33) =

295, p < .0001). The estimated I2, or proportion of the total variance due to true study

variance, was I2 = .89. The Tau, or estimated standard deviation of the true effects, was τ =

0.47, indicating a 95% credibility interval of −0.90 to +0.93. Again, more than half of the

true effects were positive.

Other modern tests—The mean effect (k = 12, n = 925) for the modern tests other than

Wechsler and Binet pairs normed since 1972 in the random effects model was 0.30 IQ

points per year, 95% CI [0.21, 0.40], z = 6.13, p < .0001. Although the mean effect was

significantly different from zero, the effects were significantly heterogeneous (Q(11) = 44, p

< .0001). The estimated I2, or proportion of the total variance due to true study variance, was

I2 = .75. The Tau, or estimated standard deviation of the true effects, was τ = 0.14,

indicating a credibility interval of 0.03 to +0.57. For the other modern effects, 98.6% of the

true effects were positive.

McCarthy test comparisons—The mean effect (k = 14, n = 557) in the random effects

model involving the McCarthy was 0.33 IQ points per year, 95% CI [0.15, 0.51], z = 3.60, p

< .0001. Although the mean effect was significantly different from zero, the effects were

significantly heterogeneous (Q(13) = 74, p < .0001). The estimated I2, or proportion of the

total variance due to true study variance, was I2 = .83. The Tau, or estimated standard

deviation of the true effects, was τ = 0.28, indicating a credibility interval of −0.23 to +0.89.

For this set of tests, 87.8% of the true effects were positive.
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Modern Wechsler/Binet tests—The mean effect (k =56, n = 4,063) for the Wechsler

and Binet tests normed since 1972 in the random effects model was 0.35 IQ points per year,

95% CI [0.28, 0.42], z = 10.06, p < .00001. Although the mean effect was significantly

different from zero, the effects were significantly heterogeneous (Q(55) = 597.34, p < .0001).

The estimated I2, or proportion of the total variance due to true study variance, was I2 = .91.

The Tau, or estimated standard deviation of the true effects, was τ = 0.23, indicating a

credibility interval of −0.10 to +0.80. For the modern effects, 93.5% of the true effects were

positive.

Moderator Analyses of the Modern Tests

Ability level—The first moderator selected to explore the significant heterogeneity of the

modern tests was ability level. The significant mixed effects meta-regression slope of effect

size on ability level was b = −.01, 95% CI [−.016, −.004), z = −3.37, p < .0007. The Q for

the model in this analysis was 11.38, accounting for 15.8% of the total variability as

estimated by the Unrestricted Likelihood method.

Inspection of Figure 2 revealed an unusual bimodal pattern in the effects representing

samples with the lowest ability. This pattern indicates that some of the lower ability samples

had higher than average Flynn effects whereas others had lower than average Flynn effects.

In order to understand this pattern and its apparent contribution to the heterogeneity of the

set of effects, we looked carefully at each of the ten lowest ability studies. Of the five studies

with the highest effect sizes in this group (Gordon, Duff, Davidson, & Whitaker, 2010;

Nelson & Dacey, 1999; Spruill, 1991; Thorndike, Hagen, & Sattler, 1986), four were

comparisons between Stanford-Binet-4 (SB-4) and Wechsler Adult Intelligence Scales-

Revised (WAIS-R). The lowest possible score on the SB-4 is 36, and the lowest possible

score on the WAIS-R is 45. Individuals who obtain the lowest possible score on both tests

will still have an apparent difference in their standard scores of 9 points. Consistent with the

plot, as the scores get closer to the mean of 100, the differences in the scales become

smaller, and the effects become smaller.

A different factor was noted in the three unusually low effects at the low ability side of the

plot. For two of these effects, the administration of the tests was not counterbalanced. All

subjects received the old test first. It is possible that for these comparisons, the participants

performed better on the second (newer) test than on the first due to an order effect (see

below). Effects for the two non-counterbalanced studies fall below the regression line and

are the second and fourth from the lowest in ability in that cluster. One (Thorndike, Hagen,

& Sattler, 1986) was a comparison of SB4 with Stanford-Binet L-M (floor = 36 points on

both tests) and the other (Thorndike, Hagen, & Sattler, 1986) was a comparison of SB-4

with the Wechsler Intelligence Scales for Children-Revised (WISC-R). To evaluate the

influence of these potentially highly influential but atypical effects to the analysis, we ran a

cumulative analysis of the meta-analytic effect. We arranged all modern effects in

descending order by ability level and then added them to the meta-analysis one at a time.

Figure 3 depicts a cumulative chart of all of the effects produced from the modern set, with

scores ordered from left to right with ability on the horizontal axis and average effect size on

the vertical axis. After including the one study with the highest level of ability, the effect
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was approximately −0.05. With the addition of the second study, the average effect was

about 0.45. By the time approximately 20 studies had been included, the effect stabilized

and once all but the lowest ability 10 studies were included, the estimate was 0.28. The

addition of the last effects did indeed have a large impact, bringing the overall mean back up

to 0.35. Eliminating the three lowest ability effects results in a mean estimate of the

remaining 53 effects (n = 3,951) of 0.293 points per year, 95% CI [0.23, 0.35], and the

regression of effect on ability is no longer significant. The other five studies that are part of

the bimodal distribution in Figure 2 do not appear to have significant impact on the overall

estimate.

Age—Effect size was regressed on the average age of each sample in the set of 53 effects (n

= 3,951) retained in the ability analysis above. The regression of effect size on age was

nonsignificant, accounting for less than one percent of the variance in effect sizes.

Sample type—Each modern study (k=53) was coded for sample type, which included

clinical (k = 1, n = 24), research (k = 22, n = 902) and manuals (k = 30 n = 3,025). Because

there was only 1 effect from a clinical sample, the moderator analysis was done on the

remaining 52 effects. Although each group mean effect was significantly different from zero

(Table 2), type of sample was not significant in the random effects analysis, Q(1) = 3.14, p

< .076.

Order effects—Table 3a summarizes estimated Flynn effects (random effects model) by

test group for studies that were counterbalanced. The pattern of effect sizes paralleled the

overall study results for each test group. For the modern tests, summarized in Table 3b, the

estimate of 0.28 is close to the estimate of 0.29 for all 53 effects. Within the 53 modern

effects, 50 provided information on test order. Most studies either uniformly gave the tests

in the same order or counterbalanced so that half got the old test first and half got the new

test first. The order effect was not significant in the random effects analysis, Q(2) = 4.30 p

< .17. The mean effects for the counterbalanced group (k = 30, n = 2,912) (M = 0.29, 95%

CI [0.23, 0.36]) and the group of effects where the old test was given second (k = 8, n = 505)

(M = 0.54, 95% CI [0.16, 0.91]) were significantly different from zero. The mean effect for

the studies where the older test was given first (k = 12, n = 396) was not significantly

different from zero (M = 0.14, 95% CI [−.04, 0.32]).

For the effects coded 100 where the old test was uniformly given first, negative effects due

to prior exposure would be expected. In this ordering, Table 3b shows that prior exposure

reduces the Flynn effect (.14 per year, n.s.). For effects coded 0, we would expect the mean

effect to be amplified, reflecting a Flynn effect plus a prior exposure effect. Table 3b shows

that the Flynn effect estimate is indeed larger (.54 per year). Finally, if the order was

counterbalanced, the estimate should reflect the Flynn effect with less bias than either of the

other two estimates. The estimate for the 30 counterbalanced groups is .29 per year.

Although the order effect was not statistically significant, the estimates are different from 0

and the order test may not have been adequately powered. The patterns are consistent with

hypothesis by Kaufman (2010).
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Effect of pairing—Examining the counterbalanced tests permitted a comparison

controlling for order effects when pairing Binet/Binet tests (k = 8, n = 545), Wechsler/

Wechsler tests (k = 18, n = 2,023), and Wechsler/Binet tests (k = 4, n = 344). These

comparisons yielded similar estimates close to the overall estimate of 0.293 per year: Binet/

Binet: M = .291, 95% CI [0.14, 0.45]; Wechsler/Wechsler: M = 0.296, 95% CI [0.22, 0.38];

Wechsler/Binet: M = 0.292, 95% CI [0.17, 0.42].

Sensitivity Analysis

Finally, we explored the effect of our decisions on the results of the meta-analysis. First, the

formula for the variance of each study included the sample-specific correlation between the

two tests being compared in a given study. This correlation, however, is subject to sampling

variance and to possible restriction of range within the sample studied. It is also potentially

attenuated below the population correlation between the two tests if the administration is

done in such a way as to affect the actual reliability of the tests as given. For example, test

directions might be misunderstood or misread, the testing environment might introduce

distractions, or there might be inaccuracies in scoring. As an alternative, we calculated the

average r for each pair of tests by converting all observed correlations to Fisher’s z and

averaging within test pairs, or by using the overall r, as above, if the specific study was

missing the correlation and there were no other studies with the same test pair. For the

overall analyses and within the test groups, mean effects differed by no more than 0.03

points per year. All significance tests and tests of heterogeneity resulted in the same

conclusions reached above.

In addition to the 285 effects analyzed above, there were an additional 93 effects with

norming gaps of 5 years or less. The mean effect over the combined 378 studies in the

random effects model was 0.28 IQ points per year, 95% CI [0.25, 0.31], z = 16.83, p < .

0001. The effects were significantly heterogeneous, (Q(377) = 5581, p < .0001). The

estimated I2, or proportion of the total variance due to true study variance, was I2 = .93, so

very little of the variance in observed effects was attributable to sampling error or

unreliability in the tests. The Tau, or estimated standard deviation of the true effects, was τ =

0.26, indicating a 95% credibility interval of −0.23 to +0.79. In other words, approximately

86% of the distribution of true effects was above zero. The funnel plot for the entire set of

effects can be seen in Figure 4. Note that the 285 effects captured in Figure 1 comprise the

tip of this pyramid. The range of standard errors in Figure 1 is from 0.0 to +0.6, whereas in

Figure 4, the range is 0.0 to +20.0.

Discussion

Major Findings

The overall Flynn effect of 2.31 produced by this meta-analysis was lower than Flynn’s

(2009a) value of 3.11 and Fletcher et al.’s (2010) value of 2.80. It also fell below Dickinson

and Hiscock’s (2010) estimate of 2.60, which was the average of separate calculations for

each of the 11 Wechsler subtests. However, our overall comparisons included all identified

studies back to 1951. When a meta-analytic mean was calculated for the modern set

(composed exclusively of 53 comparisons involving the Wechsler/Binet and excluding 3
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atypical comparisons, and more comparable to the studies from Flynn [2009]), the Flynn

effect was 2.93 points per decade, a value larger than estimates based on studies that

included older data. This value is the most reasonable estimate of the Flynn effect for

Wechsler/Binet tests normed since 1972 and is similar to the 3 points per decade rule of

thumb commonly recommended in practice. The standard error of this estimate is less than 1

point (SE = 0.35).

Moderator Analyses

Ability level—Defined as the score produced by the most recently normed IQ test, ability

level did not explain a significant amount of variance in the Flynn effect in the overall

model. Although the literature has produced inconsistent evidence with regard to the

direction and/or linearity of the relation between ability level and mean Flynn effect (Zhou

et al., 2010; Lynn & Hampson, 1986; Teasdale & Owen, 1989; Graf & Hinton, 1994;

Sanborn et al., 2003; Spitz, 1989), the present data revealed no relation between these two

variables in the overall analysis. This finding may be the result of a methodological

difference between our meta-analysis, which treated ability level as a continuous variable,

and previous studies, many of which treated ability level as a categorical variable.

Within the set of modern tests, ability level did explain a significant amount of variance in

the Flynn effect, with lower ability samples producing higher Flynn effects. However, this

was not a clearly reliable finding. The distribution of effects at lower ability levels was

bimodal, with a subsample of comparisons producing higher than anticipated Flynn effects

and another subsample of comparisons producing lower than anticipated Flynn effects.

When the three effects with the lowest level of ability were deleted, ability was no longer a

significant predictor of effect size. Thus, estimating the magnitude of the Flynn effect in

lower ability individuals, for whom testing may have the greatest ramifications, appears to

be more complex than estimating the magnitude of the Flynn effect in the remainder of the

ability distribution. As noted previously, the distribution of Flynn effects that we observed at

lower ability levels might be the result of artifacts found in studies of groups within this

range of ability. When studies were added one at a time, we obtained stability at about 0.27–

0.30 points per year, with a mean of 0.293 points per year (excluding the three atypical low

ability studies). These findings suggest that the mean magnitude of the Flynn effect may not

change significantly with level of ability and that the correction can be applied to scores

across the spectrum of ability level.

Age—Results revealed no difference in the Flynn effect based on participant age,

suggesting that the Flynn effect is consistent across age cohorts. This finding is consistent

with previous research (Flynn, 1984, 1987).

Sample type—Although the sample type effect was not statistically significant, it was

based on a small number of effects and the means were different from zero, with the patterns

showing lower Flynn effect estimates for test manual than research studies. We might expect

for standardization samples to exercise the most control over variables related to participant

selection, testing environment, and test administration procedures, so that the Flynn effect
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increases as control over these variables is relaxed. Because the sample size constituting the

clinical set is so small (k = 1, n = 24), future research with a larger set of studies is needed.

Order of test administration—Test order was not a statistically significant moderator.

However, the number of effects per comparison was small and the patterns were consistent

with hypotheses by Kaufman (2010). For all test sets that were counterbalanced, the Flynn

effect estimates were similar in magnitude and pattern across test sets to the overall

estimates. In the modern set, where order varied, the effect for counterbalanced

administrations only (M = 0.293, k = 30, n = 2,912) was the same as the overall estimate for

the full set of modern tests (M = 0.293, k = 53, n = 3,951, excluding the three atypical low

ability studies), reflecting the fact that the bulk of the effects (k = 30) were derived from

counterbalanced studies. However, if the new test was given first, the estimate (0.54) was

larger, reflecting the additive effects of prior exposure and norms obsolescence. If the old

test was given first, the estimate (0.14) was smaller, reflecting the opposing influences of

prior exposure and norms obsolescence. Our data do not address Kaufman’s (2010) more

specific concern about asymmetric order effects such that taking the newer test first

increased subsequent performance on the older test more than taking the older test first

increases subsequent performance on the newer test. This putative pattern might be expected

when the content or administration of an IQ test or subtest (e.g., Similarities subtest of the

WISC-R) is changed in ways that could benefit a child who subsequently encounters the

previous version of the same subtest. Given the variety of subtests underlying the IQ scores

included in our meta-analyses, and the convergence of Flynn effect estimates around 0.29

for the modern tests, the order effect tends to be transitive with a mean magnitude of

approximately ± .20. When the newer test is administered first, the Flynn effect estimate is

approximately 0.29 + .20 and, when the older test is administered first, the Flynn effect

estimate is approximately 0.35 – .20.

Pairing—Examining just the modern tests administered in a counterbalanced order and

excluding the three atypical studies showed that the estimates for pairings of Wechsler/

Wechsler, Binet/Binet, and Wechsler/Binet tests (all about 0.29) were remarkably similar to

the overall estimate of 0.293 per year. These results suggest that similar corrections can be

made to different versions of the Wechsler and Binet tests normed since 1972.

Implications of the Flynn Effect for Theory and Practice

Theory

Genetic hypotheses: As discussed above, there are multiple hypotheses about the basis of

the Flynn effect, including genetic and environmental factors, and measurement issues.

Although genetic hypotheses have not gained much tractability, they make predictions about

relations with age and cohort that can be compared to these results. The larger Flynn

estimate in our study for newer than older tests provides no compelling support for the

heterosis hypothesis.

Environmental factors: Our finding that the Flynn effect has not diminished over time and

may be larger for modern than older tests is not consistent with Sundet et al.’s (2008)
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hypothesis relating increasing IQ scores and decreasing family size, although we do not

have data for a direct evaluation.

The larger effect for modern than older tests could be regarded as consistent with Lynn’s

(2009) hypothesis pertaining to pre- and early postnatal nutrition. However, although we

cannot directly address cohort effects in this meta-analysis, we note that the magnitude of

increases in Wechsler and SB scores has remained close to the nominal value of 3 IQ points

per decade since 1984 (Flynn, 2009). Deviations from this constant value--such as the

difference we found between modern and old tests--might indicate an IQ difference between

older and younger cohorts, but it also might reflect other differences that have occurred over

time, such as scaling changes, ceiling effects, or differences in the sampling of study

participants (e.g., Kaufman, 2010; Hiscock, 2007).

Our study did not find evidence for the plateauing or decline of the Flynn effect in the

United States, as has been documented in Norway (Sundet et al., 2004) and Denmark

(Teasdale & Owen, 2008; Teasdale & Owen, 2005), respectively. Table 5.6 in the WAIS-IV

manual (Wechsler, 2008) summarizes an excellent planned comparison of the WAIS-III

(standardized in 1995) and the WAIS-IV (standardized in 2005) scores administered in

counterbalanced order to 240 examinees. This table shows results similar to our meta-

analysis, with average WAIS-III scores about 3 points higher than WAIS-IV scores. In

addition, the effect was similar across age and ability level cohorts. To the extent that the

United States and Scandinavia differ on at least the variables proposed to be related to the

plateauing of scores in Scandinavia (e.g., family life factors [Sundet et al., 2004] and

educational priorities [Teasdale & Owen, 2008; Teasdale & Owen, 2005]), we might

anticipate the difference in IQ score patterns noted. For example, Scandinavia’s parental

leave and subsidized childcare might be indices of optimal socioenvironmental conditions

and are generous relative to the United States. With regard to educational priorities, the

relative value of a liberal arts education persists in the United States.

Measurement issues: Different types of tests yield different estimates of the Flynn effect.

The effects were most apparent for multifactorial tests like the Wechsler and Binet scales,

and extend to other modern tests with the exception of the KABC, which yielded little

evidence of a Flynn effect. This is surprising because the KABC minimizes the need for

verbal responses, and Flynn effects tend to be relatively large for nonverbal tests such as the

Wechsler Digit Symbol subtest (Dickinson & Hiscock, 2010). In addition, the variability of

estimates for the KABC was very high, 95% CI [−0.16, +0.19], 95% credibility interval [−.

90, +.93]. Mean estimates were negligible for screening tests, which is surprising because

most screening tests include matrix problem-solving tests, which historically have yielded

large estimates for norms obsolescence. Again, the variability is high, 95% CI [−0.15,

+0.19], 95% credibility interval [−.63, +.66]). Altogether, these results suggest caution in

estimating the degree of norms obsolescence for the KABC and different screening tests.

Practice

Assessment and decision-making: The results of this meta-analysis support the persistent

findings of a significant and continuous elevation of IQ test norms as described by Flynn
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(1984, 1987, 1998, 1999, 2007). The rate of change obtained from the overall model was

somewhat less pronounced than the 3 IQ points per decade typically cited. Nevertheless,

when only the modern Wechsler/Binet tests were considered in isolation, the magnitude of

the effect appears to be close to 3 points per decade and showed no evidence of reducing in

magnitude. Our support for a robust Flynn effect, manifested across various tests in nearly

300 studies, underscores the importance of considering this factor in high stakes decisions

where the cut point on an IQ test is a salient criterion. These decisions include assessments

for intellectual disability, which have implications for educational services received in

schools, the death penalty, and financial assistance in cases where the individual is not

competent to work.

Intellectual disability professionals have debated the necessity of correcting IQ scores for

the Flynn effect in decisions about intellectual disability (e.g., Greenspan, 2006; Moore,

2006; Young, Boccaccini, Conroy, & Lawson, 2007). The present findings, which

demonstrate the pervasiveness and stability of the Flynn effect across multiple tests and

many decades, support the feasibility of correcting IQ according to the interval between

norming and administration of the test, i.e., according to the degree to which the norms have

become obsolete (Flynn, 2006a, 2009a). A precise correction, however, cannot be assured in

all circumstances because the Flynn effect, as it applies to a given test, may strengthen or

weaken at any time in the future. Moreover, the exact size of the Flynn effect may vary from

one sample to another. Nonetheless, the rough approximation of 3 points per decade (plus or

minus about 1 point based on the standard error and a 95% confidence interval) is consistent

with the results of the modern studies in this meta-analysis.

Correction for the Flynn effect, although it increases the validity of the measured IQ (Flynn,

2006a, 2007, 2009a), does not justify using a conventional cut point as the sole criterion for

determining intellectual disability (cf. Flynn & Widaman, 2008). In other words, increasing

the validity of the measured IQ does not diminish the importance of other factors, including

adaptive behavior. These include skills related to interpersonal effectiveness, activities of

daily living, and the understanding of concepts such as money (AAIDD, 2010). Research

has demonstrated a positive relation between IQ and measures of adaptive behavior (Schatz

& Hamdan-Allen, 1995; Bolte & Poustka, 2002), and this supports the potential importance

of considering both kinds of information when high stakes decisions must be made (Flynn &

Widaman, 2008).

The results of this meta-analysis suggest that examiners be mindful about the particular tests

administered in situations where an individual is retested to assess for progress and to

determine the necessity of special education services. The significant Flynn effect means

that, when individuals are tested near the release of a newly normed assessment, the

difference in IQ scores produced by the newer test and the older test would indicate that the

individual is performing more poorly than what earlier testing may have suggested. A

critical implication was highlighted in a recent article by Kanaya and Ceci (2012), who

observed that children administered the WISC-R during a special education assessment and

administered the WISC-III during a reevaluation were less likely to be rediagnosed with a

learning disorder than children administered the WISC-R on both occasions. Unawareness

of the Flynn effect on the part of test examiners can compound this problem. For example,
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Gregory and Gregory (1994) raised concerns that at the time of its publication, the Revised

Neale Analysis of Reading Ability was producing lower scores than the older British Ability

Scales (BAS) Word Reading scale. A critique of Gregory and Gregory’s (1994) concerns by

Halliwell and Feltham (1994) and possible explanations for the findings ensued, yet no

mention of the possibility of norms obsolescence was presented. Our data show that norms

obsolescence could have significant ramifications for the test results of students.

Further, in cases where an individual is assessed at two different sites (e.g., when a child

moves and is assessed in a different school district), it may be possible for the child to have

completed the newer version of a test first, especially if the assessments are occurring near

to the release of a newly normed assessment. In this case, the IQ score produced by the

second assessment may be particularly inflated due to both the Flynn effect and prior

exposure. This child may be more likely to receive a diagnosis of a learning disability during

this second assessment than a recommendation of special education services. This example

underscores the importance of correcting for the Flynn effect in high stakes decisions, a

directive consistent with AAIDD’s (2010) recommendation, but addressed in few state

special education standards for determining intellectual disability

Future research: The need for better estimates of the Flynn effect in research pertains to

attempts to assess the breadth of the Flynn effect across cognitive domains. Several recent

studies indicate that the Flynn effect is not limited to intelligence tests but may be measured

in tests of memory (Baxendale, 2010; Rönnlund & Nilsson, 2008, 2009) and object naming

(Connor, Spiro, Obler, & Martin, 2004), as well as certain commonly used

neuropsychological tests (Dickinson & Hiscock, 2011). As Flynn effect estimates become

more precise, it should be possible to differentiate not only the presence or absence of the

effect but also gradations in the strength of the effect. Being able to quantify the magnitude

of the Flynn effect in various domains would constitute an important advance toward

answering the ultimate Flynn effect question, i.e., the underlying mechanism of the

phenomenon.

From differences in the rates at which scores from the various Wechsler subtests have risen

over time, Flynn (2007) has inferred characteristics of the intellectual skills that are rising

rapidly and of the skills that are relatively static. We did not address this issue in this

metaanalysis, partly because of the focus on the impact and precision of Flynn effect

estimates for high stakes decisions across a range of tests and because the greater impact of

the Flynn effect on fluid versus crystallized intelligence is well-established. More relevant

would be additional knowledge about the strength of the Flynn effect on tests of memory

and language and various neuropsychological tests, which would facilitate a more complete

characterization of other higher mental functions that are susceptible to the Flynn effect in

varying degrees. The data available from tests other than IQ tests are not likely to be

sufficient in quality or quantity to yield precise Flynn effect estimates, but precise estimates

for IQ tests will provide a reliable standard against which data from other tests can be

evaluated.
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Limitations

The objective of the current study was to build upon Flynn’s (2009a) foundational work and

Fletcher et al.’s (2010) meta-analytic study on the rate of IQ gain among modern Wechsler-

Binet tests per test manual validation studies by expanding the scope of investigation to

other tests, eras, and samples. As such, the approach to the current study replicates the

method of Flynn (2009a) and Fletcher et al. (2010) by examining intragroup change in IQ

score as a function of the norming date of the test. An alternate approach, taken by Flynn

(1987) and others since (e.g., Sundet et al., 2004; Sundet et al., 2008) broadens the

perspective from intragroup to intergroup change by focusing on draft board test

performance within countries in the practice of administering IQ tests to all young men

being assessed for suitability for conscription. For the study of a cohort phenomenon like the

Flynn effect, this approach is appropriate. Unfortunately, no comparable data exist for

American young men. Whereas the Raven’s test administered to Scandinavian young men

has not changed in format or content since its development, this is not the case for the

Armed Services Vocational Aptitude Battery (arguably a measure of literacy rather than

intelligence per se [Marks, 2010]) administered to potential conscripts in the United States.

In addition, the data collected from Scandinavian young men, most of whom are evaluated

for suitability for the armed services, are more representative of the Scandinavian population

than potential conscripts in the United States who self-select into the armed services are of

the American population.

There are drawbacks to studying the Flynn effect on the basis of IQ test validation studies

per the method of Flynn (2009a) and Fletcher et al. (2010): sample sizes tend to be small;

the earlier and later versions of the same test may differ significantly in format or content

(e.g., Kaufman, 2010); there may be significant order effects; many tests are never re-

normed and therefore lie beyond the reach of this method; and direct within-examinee

comparisons have not been made for many tests even if the tests have been re-normed. In

addition, validation studies rely on group-level data and presuppose a representative

normative basis for the derivation of a standardized IQ score.

Even in the absence of speculation about the representativeness of a normative sample (see

Flynn [2009] and Fletcher et al. [2010] for a discussion of the representativeness of the

WAIS-III normative sample), normative sample sizes are significantly reduced once

stratified by age. For example, 2,200 children constituted the WISC-IV standardization

sample, from which were derived norms for subsets of 11 age groups. Similarly, 4,800

individuals constituted the SB5 standardization sample, from which were derived norms for

subsets of 23 age groups.

Our alternative method involves relating mean scores on a test to the interval between

norming and testing. This third method is capable of detecting changes in test performance

over time without the need to track scores over many years or to restrict our analysis to tests

for which repeated- measures data have been collected by test publishers. Our method is not

as direct as Flynn’s tracking of raw scores on Raven’s Matrices, nor does it provide the

detailed information that can be obtained by comparing old and new versions of the

Wechsler and Stanford-Binet batteries in the same individuals. On the other hand, our

method has the advantage of being applicable to a very large number of informative
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samples. Our study not only confirms the findings for the Wechsler and Stanford-Binet tests

that were obtained using the second method, but it also expands those findings to include

numerous tests on which the Flynn effect could not otherwise be assessed. The results show

that the IQ increase is pervasive, not only with respect to geography and time, but also with

respect to the tests used to measure IQ. Our findings also suggest that the typical 6 IQ points

per decade rise in Raven’s Matrices score is unrepresentative of the Flynn effect magnitude

measured with most other tests. Most of the tests included in our meta-analysis show rates of

increase that are comparable to those measured for the Wechsler and Stanford-Binet

batteries. Additionally, the large number of studies included in our meta-analysis provides a

strong empirical basis for concluding that comparable IQ increases are evident in samples

ranging from preschool children to elderly adults.

Relying on one numerical value to represent a continuous variable, including IQ score and

age, results in a significant loss of information. For example, mean values can be greatly

influenced by the number and magnitude of extreme values such that the resulting value

may not be an adequate measure of central tendency nor an effective illustration of the

relation between IQ score and the moderators assessed. Nonetheless, because the correction

for the Flynn effect is not a correction to an individual score, but to the normative basis to

which individual scores are compared, concerns about applying group data to individual

scores do not really apply (Flynn, 2006a).

The usefulness of a meta-analysis depends to a great extent on the accessibility of studies

meeting inclusion criteria. Although a thorough review was conducted on PsycINFO® and

in test manuals, possibly there were studies meeting inclusion criteria that were not

accessed. However, the number of comparisons included in this review appears more than

sufficient to assess the magnitude of the Flynn effect and the precision of the obtained value,

and to address the additional research questions under consideration. Further, there was no

dearth of effect sizes at the lower end of the distribution of effect sizes (Figure 1), which

suggests there was no oversampling of studies producing higher Flynn effects.

The homogeneity analysis indicated that there were sources of substantial heterogeneity

among the studies included in the meta-analysis. In fact, 91% of the variance in the Flynn

effect was due to true variance among studies. The selected moderator variables explained

small amounts of the true variance in the modern set, suggesting that additional factors that

explain variance in the Flynn effect have yet to be identified.

Conclusions

For the present, the need to correct IQ test scores for norms obsolescence in high stakes

decision-making is abundantly clear. At average levels of IQ, a score difference of 95 and 98

is not critical. However, in capital punishment cases, life and death may reside on a 3-point

difference of 76 versus 73, or 71 versus 68. This becomes especially important when

comparing IQ test scores across a broad period of time and when IQ test scores obtained in

childhood are brought to bear on an adult obtained score. Correcting for norms obsolescence

is a form of scaling to the same standard. Weight standards often are adjusted each decade

because people get larger over time. For these changes, the critical decision points are

changed for obesity. For intellectually disability, we could (in theory) use the same test over
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time. Thus, if a child were assessed in 2013 with the WISC-R standardized in 1973, we

could adjust the mean to 109 (SD = 15) and the cut point for intellectual disability to 79 (3

points). Because the convention in our society is to use a cut point of 70, corrections for

norms obsolescence, i.e., the Flynn effect, must be made.

The existence of unknown factors that influence the Flynn effect should not obscure the

major findings of this study: the mean value of the Flynn effect within the modern set

centered around 3 points per decade, most of the estimated distribution of true effects was

larger than zero, and the standard error of this estimate is 0.35 (resulting in a 95% CI that

extends about .7, rounded to 1 point, on either side of 3 points per decade). These findings

are consistent with previous research and with the argument that it is feasible and advisable

to correct IQ scores for the Flynn effect in high stakes decisions.
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Figure 1.
Study effect sizes and standard errors included in the overall model.
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Figure 2.
Study effect size regressed on sample ability in the modern set.
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Figure 3.
Cumulative Flynn effect by decreasing sample ability.
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Figure 4.
Complete set of study effect sizes and their standard errors.
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Adaptive Behavior Assessment and the Diagnosis of
Mental Retardation in Capital Cases

Marc J. Tassé

University of South Florida, Tampa, Florida

There are essentially three main prongs to the definition and diagnosis of the condition
known as mental retardation: deficits in intellectual functioning, deficits in adaptive
behavior, and onset of these deficits during the developmental period. The U.S.
Supreme Court ruled in 2002 in a decision known as Atkins v. Virginia that it was
essentially cruel and unusual punishment to execute a person with mental retardation,
thus violating the Eighth Amendment of the American Constitution. For the purpose
of this article, we focused on the issues as they relate to the second prong of the
definition of mental retardation, that is, adaptive behavior. We present and discuss
the primary concerns and issues related to the assessment of adaptive behavior when
making a diagnosis of mental retardation in an Atkins claim case. Issues related to
standardized assessment instruments, self-report, selection of respondents, use of
collateral information, malingering, and clinical judgment are discussed.

Key words: adaptive behavior, assessment, Atkins, death penalty, diagnosis, forensic, intellectual
disability, mental retardation

INTRODUCTION

Mental retardation1 is a condition that has been refer-
enced in texts and writings since the dawn of man
(Scheerenberger, 1983). There are essentially three main
prongs to the definition and diagnosis of the condition
known as mental retardation: deficits in intellectual
functioning, deficits in adaptive behavior, and onset of
these deficits during the developmental period. The
U.S. Supreme Court ruled in 2002 in a decision known
as Atkins that is was cruel and unusual punishment to
execute a person with mental retardation, thus violating

the Eighth Amendment of the American Constitution.
Not surprisingly, there was a swell in the number of
referrals and requests for mental retardation evaluations
in death penalty cases immediately following this ruling.
When making a mental retardation determination
within a criminal justice context, the most challenging
characteristic for attorneys, judges, and jurors to cor-
rectly understand, and for expert clinicians to ade-
quately assess and interpret. is adaptive behavior. This
article will focus on discussing the diagnostic issues
around the construct of adaptive behavior.

Adaptive behavior is defined as the collection of con-
ceptual, social, and practical skills that have been learned
by people to function in their everyday lives (Luckasson,
Borthwick-Duffy, Buntinx, Coulter, et al., 2002). Adap-
tive behavior is a required diagnostic criterion of all sys-
tems defining mental retardation (see American
Psychiatric Association, 2000; Luckasson et al., 2002;
World Health Organization, 1992). Some confusion
once existed regarding problem behavior and adaptive
behavior, largely because of the misnomer ‘‘maladaptive

1The term ‘‘mental retardation’’ has acquired such a negative stigma

over the years that most professional organizations (American Associa-

tion on Intellectual and Developmental Disabilities, American Psycho-

logical Association) and governmental agencies (e.g., National

Institutes of Health, President’s Committee for Persons with Intellectual

Disability) have adopted ‘‘intellectual disability’’ as the new terminology

to designate the condition previously known as mental retardation.
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behavior’’ that was once used to designate problem
behaviors such as self-injurious behavior, aggression,
stereotypies, destruction of property, etc. ‘‘Maladaptive
behavior’’ is a separate and independent construct of
adaptive behavior (Luckasson et al., 2002; Schalock,
Buntinx, Borthwick-Duffy, Luckasson, et al. 2007).
The presence or absence of ‘‘maladaptive behaviors’’
has little relationship to an individual’s adaptive func-
tioning. These behaviors can occur in individuals with
poor adaptive behavior (e.g., someone bangs their head
because they are unable to communicate that they have
a headache), and they can occur in individuals with good
adaptive behavior, but for whom they are associated to a
cooccurring mental health problem (e.g., depression and
aggressive behavior). ‘‘Maladaptive behaviors’’ are not
part of the diagnostic criteria of mental retardation.

The American Association on Intellectual and Devel-
opment Disabilities (AAIDD) was the first organization,
almost 50 years ago, to introduce adaptive behavior as a
diagnostic criteria of mental retardation (see Heber,
1959, 1961). In fact, Heber (1959) first defined adaptive
behavior much the same way as it is currently defined in
the most recent edition of the AAIDD Terminology and
Classification manual (Luckasson et al., 2002). Heber
(1959) first introduced the concept of adaptive behavior
into the AAIDD terminology and classification manual
as reflected by impairments in ‘‘maturation, learning,
and social adjustment.’’ These three domains were later
collapsed into a unitary construct identified as ‘‘adaptive
behavior’’ (Heber, 1961). More than 40 years later,
AAIDD has returned to Heber’s (1959) original concep-
tualization of adaptive behavior as practical, concep-
tual, and social skills. Although the U.S. Supreme
Court declined to provide a specific definition of mental
retardation in their Atkins decision, they did cite both
the American Psychiatric Association (2000; Diagnostic
and Statistical Manual for Mental Disorders, Fourth
Edition [DSM-IV-TR]) and the AAIDD (Luckasson
Coulter, Polloway, Reiss, et al., 1992) diagnostic cri-
teria. Writing for the majority, Justice Stevens stipulated
that ‘‘As discussed above, clinical definitions of mental
retardation require not only subaverage intellectual
functioning, but also significant limitations in adaptive
skills such as communication, self-care, and self-
direction, the become manifest before age 18’’ (Atkins
v. Virginia, 536 U.S. 304, 2002, p. 318).

There are two other large organizations that have
conducted systematic reviews of the literature and pro-
posed guidelines for defining mental retardation: the
American Psychological Association’s Division 33 and
the Social Security Administration. The American
Psychological Association’s (APA) Division 33 (Intellec-
tual and Developmental Disabilities) panel reviewed the
literature and proposed a definition and diagnostic cri-
teria for mental retardation. Their definition was

published as a chapter in a handbook on mental retarda-
tion (see Barclay, Drotar, Favell, Foxx, et al., 1996).
The APA Division 33 panel proposed a three-prong
definition of mental retardation that was congruent with
the American Psychiatric Association (2000), World
Health Organization (1992), and AAIDD (Luckasson
et al., 2002) definitions. The APA Division 33 definition
included significant deficits in intellectual functioning,
significant deficits in adaptive behavior, and an onset
of these significant limitations during the developmental
period (see Barclay et al., 1996).

The U.S. Social Security Administration (SSA) con-
vened a panel of experts to review the existing literature
and propose recommendations to the SSA regarding cri-
teria to identify individuals as having mental retardation
(see Reschly, Myers, & Hartel, 2002). Although not
meant as a diagnostic system but as recommendations
to develop the eligibility criteria to receive SSA benefits
under the classification of mental retardation, Reschly
and his colleagues proposed a definition that included
the same three prongs (Intellectual functioning, adaptive
behavior, and age of onset).

Although there remains minor discrepancies in how
each of these systems has operationally defined each of
the three prongs, the consensus regarding the diagnosis
of mental retardation is that there needs to be the pre-
sence of deficits in both intellectual functioning and
adaptive behavior, and these deficits must have origi-
nated during the developmental period. It should be
noted that ‘‘originated during the developmental
period’’ does not preclude making a first time diagnosis
of mental retardation when an individual is an adult.
The clinician must, however, adequately document
that the deficits in intellectual and adaptive functioning
were present before the end of the developmental period.

AAIDD (formerly, the American Association on
Mental Retardation) is generally regarded as the leading
authority in defining mental retardation. The APA
publishes the main diagnostic manual for the field of psy-
chiatry entitled the Diagnostic and Statistical Manual for
Mental Disorders, which is currently in its fourth edition.
It should be pointed out that the DSM-IV-TR contains
information on almost 300 disorders, of which, mental
retardation is one. The AAIDD has been solely focused
for the past 100 years on defining mental retardation. It
is not surprising that, historically, the APA and the DSM
panel have largely adopted the AAIDD definition and
diagnostic criteria of mental retardation in their revisions
of the DSM. This is illustrated in the most recent revision
of the DSM, the DSM-IV-TR. The DSM-IV-TR
(American Psychiatric Association, 2000) adopted the
AAIDD (Luckasson et al., 1992) definition and changed
it’s conceptualization of adaptive behavior to reflect
Luckasson et al.’s (1992) definition of adaptive behavior,
which consisted of 10 adaptive skill areas. The AAIDD
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1992 manual (Luckasson et al., 1992) defined the second
prong of the definition as ‘‘limitations in two or more
of the following adaptive skill areas: communication,
self-care, home living, social skills, community use, self-
direction, health and safety, functional academics,
leisure, and work’’ (p. 1).

Probably due to a misplaced comma, the DSM-
IV-TR actually defined adaptive behavior deficits as
limitations in two or more of 11 skill areas (instead of
10 skill areas), having placed a comma between ‘‘health’’
and ‘‘safety’’ (American Psychiatric Association, 2000,
p, 49). The DSM-IV-TR can be cited as follows:

Concurrent deficits or impairments in present adaptive
functioning (i.e., the person’s effectiveness in meeting the
standards expected for his or her age by his or her cultural
group) in at least two of the following areas: communica-
tion, self-care, home living, social=interpersonal skills,
use of community resources, self-direction, functional
academic skills, work, leisure, health, and safety (American
Psychiatric Association, 2000, p. 49).

The DSM-IV-TR diagnostic criteria and, the then
most current AAIDD diagnostic criteria (Luckasson
et al., 1992) were virtually identical. In the 10th edition
of its Terminology and Classification manual in 2002
(see Luckasson et al., 2002), AAIDD moved away from
the 10 adaptive skill areas to a more psychometrically
grounded definition of adaptive behavior consisting of
three domains: conceptual, practical, and social adap-
tive skills. It should be noted that many had acknowl-
edged that the previous 10 adaptive skill areas were
not supported by the existing psychometric literature
in the field (Heal & Tassé, 1999; Luckasson et al.,
2002; Spreat, 1999; Thompson, McGrew, & Bruininks,
1999; Widaman & McGrew, 1996).

Although the assessment of intellectual functioning
has a longer history than does the assessment of adap-
tive behavior, the psychometric properties of adaptive
behavior instruments have improved significantly since
the Vineland Social Maturity Scale (Doll, 1936) was first
published. When Edgar Doll first published the
Vineland Social Maturity Scale in 1936 (this test later
evolved into the Vineland Adaptive Behavior Scales),
he defined a construct that he labeled ‘‘social compe-
tence.’’ The first version of his instrument consisted of
items organized into six broad domains (self-help:
general, dressing, and eating; self-direction; communica-
tion; socialization; motor; and work). Doll (1953)
defined social competence as ‘‘the functional ability of
the human organism for exercising personal indepen-
dence and social responsibility’’ (p. 10). Doll’s vision
of assessing social competence (now called adaptive
behavior) remains ingrained in today’s definitions of
adaptive behavior and assessment instruments. For
example, Doll wrote: ‘‘Our task was to measure

attainment in social competence considered as habitual
performance rather than as latent ability or capacity’’
(Doll, 1953, p. 5). This view is consistent with AAIDD’s
long standing position that adaptive behavior assess-
ment must focus on the individual’s typical performance
and not maximal ability (see Luckasson et al., 2002).

The reliance on standardized measures of adaptive
behavior as part of the mental retardation diagnostic
process was first prescribed by Barclay et al. (1996) in
their definition endorsed by APA’s Division 33. AAIDD
(Luckasson et al., 2002) and Reschly, Myers, and Hartel
(2002) reiterated the importance of establishing that the
individual has ‘‘significant limitations’’ in adaptive
behavior based on the results of an individually adminis-
tered measure of adaptive behavior. Luckasson et al. also
emphasized the importance of using standardized adap-
tive measures that had been normed on the general popu-
lation and assessed the broad array of adaptive behavior,
including conceptual, practical, and social skills.

The use of a standardized adaptive behavior scale is
often insufficient to capture all aspects of an individual’s
adaptive behavior. Elements of adaptive behavior that
are related to adult social adaptive skills or higher order
interpersonal skills are lacking from most existing adap-
tive behavior scales (Duffy, 2007; Luckasson et al., 2002;
Reschly, Myers, & Hartel, 2002). Greenspan (Greenspan,
1981; Greenspan, 2006; Greenspan, 2008; Greenspan,
Loughlin, & Black, 2001; Greenspan & Switzky, 2006)
has devoted much of his career to studying and publish-
ing on concepts that are often present in individuals with
mild mental retardation, but under-represented in
standardized adaptive behavior scales: social compe-
tence, gullibility, naı̈veté, and lack of wariness.

We will not provide an exhaustive review of the exist-
ing adaptive behavior instruments in this article. The
interested reader is encouraged to consult previously
published articles that have already provided excellent
reviews (Luckasson et al., 2002; Reschly, Myers, &
Hartel, 2002; Stevens & Price, 2006). Rather, we will focus
on discussing measurement issues that are most relevant
when assessing adaptive behavior for the purpose of
making or ruling out a diagnosis of mental retardation.

Our recommendations are applicable to any clinical
diagnosis of mental retardation but we will pay special
attention to the particular challenges that are posed
when the assessed individual is facing criminal charges
and is incarcerated at the time of the evaluation. Several
authors have long argued the mitigating circumstances
of mental retardation for individuals involved in the
criminal justice system (Ellis & Luckasson, 1985; Keyes,
Edwards, & Perske, 1997). Since the Atkins decision
there has been an increased interest in mental retarda-
tion in individuals in capital cases or in those awaiting
the death penalty. Any case involving a diagnosis of
mental retardation should be considered as ‘‘high
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stakes,’’ and, as such, clinicians should always use the
utmost prudence and rigor in conducting these diagnos-
tic evaluations. Nonetheless, no one can deny that an
‘‘Atkins claim’’ is the highest of high stakes.

Making a diagnosis of mental retardation in indivi-
duals who have severe or profound deficits in intellectual
functioning and adaptive behavior is relatively easy.
Conversely, it is relatively straightforward to rule-out
a diagnosis of mental retardation for someone whose
general intellectual functioning and adaptive behavior
levels are all measured to be in the low average range.
Some of the more challenging conditions for making
or ruling-out a diagnosis of mental retardation include
individuals whose intellectual functioning and adaptive
behavior are at or around the cut-off of two standard
deviations below the population mean (Reschly, Myers,
& Hartel, 2002; Schalock et al., 2007). It should be
noted that the vast majority of individuals with mental
retardation (i.e., 85%) are in this range of functioning,
at times referred to as ‘‘mild mental retardation’’
(American Psychiatric Association, 2000). The vast
majority of ‘‘Atkins claims,’’ if not all, will likely involve
individuals who have intellectual and adaptive function-
ing levels that are near the diagnostic cut-off range.

ASSESSMENT OF ADAPTIVE BEHAVIOR

Anyone conducting an adaptive behavior assessment is
strongly encouraged to consult the chapter by Harrison
and Raineri (2008) on the Best Practices in the Assess-
ment of Adaptive Behavior. This chapter reviews the
salient assessment issues to consider when assessing
adaptive behavior for the purpose of diagnosing or rul-
ing out mental retardation in an individual.

Two of the more challenging aspects of any adaptive
behavior assessment of an individual who is incarcerated
include: the assessment of the individual’s present func-
tioning and the assessment of the individual’s typical
behavior in meeting community demands and expecta-
tions. By definition, the construct of adaptive behavior
involves age-indexed skills that are learned and per-
formed to meet the demands and expectations of society
and the community across life settings (i.e., home,
school, work, community). Thus, assessment of adaptive
behavior for the purpose of making a diagnosis of
mental retardation involves assessing the individual’s
present, typical behavior. as well as the individual’s
functioning as it occurs in the community. It is not a
measure of capacity or knowledge, but in fact is a mea-
sure of what the individual typically does and what is the
degree of independence in performing these skills.

Other important aspects of adaptive behavior assess-
ment that need to be addressed when making or ruling
out a diagnosis of mental retardation include:

. assessment the individual’s adaptive behavior in
relation to his age group and culture

. use of standardized adaptive behavior scale that
was normed on the general population

. obtaining corroborating information to support
the information obtained on the standardized
assessment

Stevens and Price (2006) recommended that future
research in the area of adaptive behavior assessment
should develop norms on prison populations. This
author strongly disagrees with this notion. Norming
an adaptive behavior scale on people living in prisons
would have as much value as norming a new IQ test
on people living in prisons. One would only know if
the assessed person is more intelligent or more adapted
than prison inmates. An adaptive behavior instrument
normed solely on inmates or another institutional popu-
lation (e.g., State Mental Retardation Center) would
have little relevance when attempting to measure the
skills someone has learned and performs to meet societal
demands and expectations for someone his or her age
and cultural group.

The Adaptive Behavior Scale–Residential and Com-
munity Edition (ABS-RC:2; Nihira, Leland, & Lambert,
1993) is normed on individuals with mental retardation
(living in the community and in institutional=residential
settings). Because of this reason it is an inappropriate
instrument to be used in assessing adaptive behavior
for the purpose of making or ruling out a diagnosis of
mental retardation. However, the ABS-RC:2 has a
recognized clinical value when used to assess an indivi-
dual’s adaptive behavior to establish intervention goals
and determine the individual’s adaptive functioning
when compared to other adults with mental retardation.

Fabian (2005) raised the question of the relevance of
current adaptive behavior scales since none included
individuals on death row in their normative samples.
This pushes the aforementioned point one step further.
It is important to keep in mind that there are approxi-
mately 300 million Americans, of which approximately
3 million have a diagnosis of mental retardation (see
Larson et al. 2001). Of that number, a miniscule fraction
of all Americans or Americans with mental retardation
live on a death row. It is probably safe to say that there
will never be a standardized adaptive behavior scale (or
a standardized IQ test for that matter) that has any sig-
nificant representation of individuals living on a death
row in its normative sample. The bigger threat to our
ability to rely unequivocally on the resulting scores
obtained on standardized adaptive behavior scales is
more likely to stem from the violations of the instru-
ment’s administration procedures. These include: being
unable to assess the individual’s present adaptive beha-
vior, being unable to assess the adaptive behavior as it
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typically occurs in a naturalistic setting such as the
community at large, using the instrument to conduct
direct testing of an individual’s adaptive skills, conduct-
ing an adaptive behavior semi-structured interview with-
out having properly established and maintained rapport
with the respondent, and relying on protocols in which
the respondent provided numerous ‘‘guessed’’ estimates
rather than relying on actual observation of the indivi-
dual’s behavior (Harrison & Oakland (2003) cautioned
against the results stemming from protocols on which
the respondent guessed on more than three items in a
skill domain).

USE OF CONVERGENT INFORMATION

There exists no one standardized adaptive behavior
scale that captures the entire spectrum of adaptive beha-
vior across all age groups (Luckasson et al., 2002;
Thompson, McGrew, & Bruininks, 1999). This does
not, however, negate the importance of using such mea-
sures when possible. Rather, any comprehensive evalua-
tion of adaptive behavior should seek to corroborate
information obtained on standardized measures from
sources such as: school records, employment history,
social security administration records, medical records,
and interviews with respondents who know the indivi-
dual well but who might not be able to provide compre-
hensive information sufficient to complete all domains
on an adaptive behavior scale. In addition to the use
of standardized measures of adaptive behavior, it is cru-
cial to obtaining corroborating information from other
sources. For example, the individual’s school records
can provide a wealth of information regarding concep-
tual, practical, and social skills. It will be necessary to
also consult social security administration records, driv-
ing record, employment history, medical records, and
social and family history. In addition to interviewing
individuals to complete a standardized adaptive beha-
vior scale, it is vital to conduct clinical interviews of rela-
tives, friends, teachers, coaches, employers, roommates,
etc. in order to obtain some qualitative information
regarding the individual’s adaptive behavior. This infor-
mation can be crucial in providing corroborating infor-
mation regarding areas of limitations and strengths.

Thus, in addition to an appropriate standardized
adaptive behavior scale, any comprehensive assessment
of adaptive behavior assessment should include the
following information:

. qualitative adaptive behavior interviews with mul-
tiple informants who have observed the assessed
person in different contexts (e.g., home, school,
work, leisure, community)

. review of family history

. review of available school records (e.g., transcripts,
psychoeducational evaluations, Individual Educa-
tion Plans, etc.)

. review of available medical records

. review of all federal and state agency records
(e.g., Social Security Administration, Department
of Social Services, Department of Motor Vehicles,
State Department of Mental Retardation=
Developmental Disabilities, Division of Voca-
tional Rehabilitation, prison records, etc.)

. review of employment history=records

. review of all previous psychological=psychiatric=
psychosocial evaluations

ADMINISTRATION OF A STANDARDIZED
ADAPTIVE BEHAVIOR SCALE

There are at present perhaps four well-known and
often-used standardized adaptive behavior scales for
the purpose of making or ruling out a diagnosis of
mental retardation: Scales of Independent Behavior–
Revised (SIB-R; Bruininks, Woodcock, Weatherman,
Hill, 1996), Adaptive Behavior Assessment System–
2nd Edition (ABAS-2; Harrison & Oakland, 2003).
Vineland Adaptive Behavior Scales–2nd Edition
(Vineland-II; Sparrow, Cicchetti, & Balla, 2005), and
Adaptive Behavior Scale–School Edition (ABS-S:2;
Lambert, Nihira, & Leland, 1993). The latter instru-
ment, although used with some frequency in the schools,
it is less well known in the forensic setting.

SEMI-STRUCTURED INTERVIEWS VERSUS
RATING SCALE ADMINISTRATIONS

All these instruments can be used as a rating scale—that
is, given directly to the respondent who reads and
responds to the items on their own. It should however
be noted that most would agree that there is added
value to administering these instruments via a semi-
structured interview. For example, the SIB-R provides
an easel for interview administration and recommends
using the interview format with respondents who do
not have prior experience with adaptive behavior assess-
ments (Bruininks, Woodcock, Weatherman, & Hill,
1996). Harrison and Oakland (2003) pointed out that
their scale is written at a fifth-grade reading level and
some respondents may have difficulty reading and rating
the item stems. Perhaps the most comprehensive analy-
sis of the merits of a semi-structured interview adminis-
tration of an adaptive behavior scale is provided by
Sparrow and her colleagues (2005) in the Vineland-II
Manual. The Vineland-II Manual recommends use of
a semi-structured interview format over the rating scale
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format when the adaptive behavior assessment is for
purposes of establishing or ruling out a diagnosis of
mental retardation. Sparrow et al., stated ‘‘the strength
of the semi-structured interview format in eliciting accu-
rate, in-depth descriptions of the individual’s function-
ing make it the preferred method when the results will
inform diagnostic decisions.’’

Other advantages of administering a standardized
adaptive behavior scale via a semi-structured interview,
instead of giving the rating scale directly to the respon-
dent to complete on their own, include the following:

. reduces likelihood of reading error on the part of
the respondent

. provides an immediate opportunity to address
questions about an item stem or provide clarifying
information if the respondent appears confused or
uncertain regarding the content of the item

. provides the examiner with the opportunity to
observe the latency between the reading of the item
and the response, which gives an indication of the
time taken to think about the item stems before
providing a response

. allows the examiner to monitor the respondent’s
attention and tailor the pace of administration to
the respondent’s needs

. allows the examiner the opportunity to probe
some responses and assess the reliability of the
respondent

Selection of Respondents

The ideal respondents are individuals who have the most
knowledge of the individual’s everyday functioning
across settings. Typically, the individual’s parents or
caregivers are the persons with the most opportunity
to observe the assessed individual in his=her everyday
functioning. As the individual becomes an adult, this
role may shift to a spouse or roommate. Other indivi-
duals who may provide valuable adaptive behavior
information include: older siblings, grandparents,
aunts=uncles, neighbors, teachers, coaches, employers,
coworkers, friends, or other adults who may have had
multiple opportunities over an extended period of time
to observe the individual in his everyday functioning
in one or more contexts (e.g., home, leisure, school,
work, community).

Correctional Officers as Respondents

Correctional officers and other prison personnel should
probably never be sought as respondents to provide
information regarding the adaptive behavior of an
individual that they’ve observed in a prison setting.
The only extreme circumstance when one might consider

interviewing a member of the prison personnel regarding
an inmate’s adaptive behavior would be if there is abso-
lutely no one alive who can provide any information
regarding the individual’s functioning prior to incarcera-
tion. The main hesitation to involving prison personnel
as respondents is related to the nature and contingencies
of the prison setting. The prison setting is an artificial
environment that offers limited opportunities for many
activities and behaviors defining adaptive behavior. In
the end, adaptive behavior information obtained from
prison personnel should be limited to activities or beha-
viors that they have had the opportunity to directly
observe the individual perform. It should be noted that
items cannot be truncated or substituted for setting
equivalents. For example, the ABAS-II has an item on
the Community Use subscale that assesses the indivi-
dual’s performance regarding mailing a letter in a mail-
box or the local post office. This would be an item that is
most likely impossible to observe in a prison setting and
should not be substituted for anything other than what
the stem specifies.

Faking Adaptive Deficits

We usually associate malingering or ‘‘faking bad’’ to the
feigning of symptoms to appear ill to obtain something
desired (e.g. compensation) or to avoid a punishment
(e.g., prosecution; American Psychiatric Association,
2000). There is some concern that the individual being
assessed for a mental retardation determination might
malinger on the IQ test or self-report fewer adaptive
skills than he actually possesses in order to meet criteria
for a diagnosis of mental retardation. When assessing
intellectual functioning, clinicians will generally include
one or more measures of effort in an attempt to gauge
whether or not the individual is trying his best. Depend-
ing on the outcome on these measures, the examiner will
generalize that effort to the individual’s performance on
the test of intelligence.

Malingering may also be a real issue in the case of a
self-reported assessment of adaptive behavior. Some
adaptive behavior instruments may be more vulnerable
than others to a malingered self-report (Doane &
Salekin, in press). Relying solely on the individual’s
self-report is fraught with problems (Patton & Keyes,
2006; Schalock et al., 2007). In fact, as many researchers
have documented numerous times, individuals with low
IQ may not always be reliable self-reporters. For exam-
ple, Edgerton (1967) documented that individuals with
mild mental retardation often over-estimated their skills
and abilities and attempted to conceal their disability to
avoid stigmatization. According to Edgerton’s ground-
breaking research, individuals with mental retardation
are perhaps more likely to ‘‘fake good’’ on measures
of adaptive behavior.
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If conducted improperly, adaptive behavior inter-
views of individuals with mental retardation can yield
invalid results. One study comparing self-reported adap-
tive behavior with respondent ratings showed that indi-
viduals with mental retardation showed good agreement
with the respondent’s ratings of the individual’s adaptive
behavior (Voelker et al., 1990). Research has also shown
that individuals with mental retardation are particularly
susceptible to acquiescence and leading questions
(Everington & Fulero, 1999; Finlay & Lyons, 2002;
Perry, 2004). Individuals with mental retardation often
respond in the affirmative to questions they don’t fully
understand or might not be sure of the correct answer
(Finlay & Lyons, 2002). Someone unfamiliar with these
characteristics of individuals with mental retardation
may misinterpret the individual’s actual adaptive beha-
vior. Having reviewed records and interviewed other
respondents before conducting the self-report may pro-
vide insight into evaluating the reliability of the self-
report and provide point upon which to probe the indi-
vidual to verify the skill. The only standardized adaptive
behavior scale that was normed using self-report data is
the ABAS-II (Harrison & Oakland, 2003).

It is more common that the respondent is someone
other than the assessed individual. The clinician must
always assess the respondent’s reliability in providing
adaptive behavior information. In the capital cases there
is a particular worry regarding the bias introduced by
family members in reporting on the adaptive behavior
of their loved one. This might be interpreted as a
form of malingering by proxy, where a parent might
want to under-report adaptive skills to intentionally
lower their loved one’s adaptive behavior performance,
in order to increase the likelihood of a diagnosis of
mental retardation and result in a reprieve of the death
penalty. Again, best practice is to obtain adaptive beha-
vior information from multiple respondents and multi-
ple sources in order to obtain a complete evaluation
and identify areas of convergence (Harrison & Oakland,
2003; Schalock et al., 2007).

Retrospective Assessment

A retrospective assessment of adaptive behavior is often
considered as the only viable option when the assessed
individual is incarcerated. Interviewing a respondent
while asking them to recall a time prior to the indivi-
dual’s incarceration is the proposed means of capturing
the individual’s typical adaptive behavior in the commu-
nity and establishing a retrospective diagnosis (Schalock
et al., 2007). It should be noted that there is no research
available examining the reliability or error rate of adap-
tive behavior assessments obtained retrospectively. At
issue is the respondent’s ability to correctly recall from
memory the assessed individual’s actual performance.

Memory degradation is a real issue and we do not have
any solid research regarding the forgetting curve
(Memon & Henderson, 2002) regarding someone’s
recollection of another person’s adaptive behavior.

A retrospective adaptive behavior assessment can be
challenging (Everington & Olley, 2008). To assist the
clinician with this difficult task, Schalock et al. (2007)
recommended specific guidelines to follow when
making a retrospective diagnosis of mental retardation,
including using multiple respondents and multiple
contexts and assessing adaptive functioning within the
general community and within the individual’s age
peers and cultural group. This last point is in reference
to the expectations being different in certain cultural
groups for specific adaptive behaviors, from main-
stream America. For example, using a fork and knife
to eat may not be a prerequisite to be adaptive to soci-
etal demands in certain cultures (e.g., Asian). To these
guidelines, one might add the following instructions
when conducting a retrospective adaptive behavior
assessment:

. Identify a clear time period during which you want
the respondent to focus their report of the indivi-
dual’s adaptive behavior. For example, you might
instruct the respondent to recall the assessed indi-
vidual before he was incarcerated.

. Build rapport with the respondent and ask them to
think about where the assessed person was living at
that specified time, working, etc. These points of
reference will be important to assist the respondent
to recall that time period.

. Periodically, remind the respondent that they are
assessing the individual’s adaptive behavior in that
specific time period.

There may be instances when completing a standar-
dized adaptive behavior scale is not possible. It might
be that there is no one alive or available to participate
as a respondent. Another reason might be that the
respondents available are not able to provide a compre-
hensive picture of the individual’s adaptive behavior
such that they can complete all the information needed
on a standardized scale. It is important for the clinician
to use his or her clinical judgment in determining when it
is viable to conduct a standardized adaptive behavior
scale and when it is not. In the latter case, it is possible
to conduct a series of semi-structured interviews with
multiple respondents who have reliable information
about specific periods of time (e.g., when he was in
elementary school) or have knowledge of the individual
in one specific context (e.g., when he worked at the local
car wash). This information, along with case records,
can be helpful in contributing to developing a report
regarding the individual’s adaptive behavior.
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The Role of Clinical Judgment

Professionals should always use clinical judgment
throughout the process of making or ruling out a diag-
nosis of mental retardation. One uses their clinical judg-
ment in selecting an appropriate adaptive behavior
assessment instrument, identifying who to interview as
a respondent, assessing the respondent’s reliability, iden-
tifying and reviewing available records, and analyzing
and interpreting all the available information to form
an opinion. Schalock and Luckasson (2005) defined clin-
ical judgment as being founded upon clinical expertise in
a particular area and that clinical judgment is based
upon a thorough analysis of extensive data. Equally
important, these authors state that ‘‘Clinical judgment
should not be thought of as a justification for abbre-
viated evaluations, a vehicle for stereotypes or preju-
dices, a substitute for insufficiently explored questions,
an excuse for incomplete or missing data, or a way to
solve political problems’’ (p. 6). Hence, clinical judg-
ment should not be used as a shield when one draws
conclusions that are not supported by the assessment
results, observations, and=or case records.

DISCUSSION

Making a diagnosis of mental retardation is often
challenging and should only be conducted by qualified
professionals. Most individuals with mental retarda-
tion will have strengths and areas of ability (see
Luckasson et al., 2002). These strengths may confound
a layperson or a professional with limited clinical
experience with individuals who have mild mental
retardation. These laypersons may erroneously inter-
pret these pockets of strengths and skills as inconsis-
tent with mental retardation because of their
misconceptions regarding what someone with mental
retardation can or cannot do. For example, many
laypeople believe that individuals with mental retarda-
tion cannot read. In fact, it is well established that
adults with mild mental retardation can achieve
reading and writing commensurate with a grade
equivalent of fifth or sixth grade (American Psychiatric
Association, 2000; Barclay et al., 1996).

Mental retardation is a clinical diagnosis that should
be made or ruled out based on a rigorous and compre-
hensive professional evaluation of the individual’s intel-
lectual functioning and adaptive behavior. If there is a
presence of significant deficits, there must be an ascer-
tainment that these deficits were manifest prior to age
18. A person who has been appropriately diagnosed
with mental retardation should be identified as having
mental retardation regardless of the individual’s living
arrangement, accommodations, or supports in place

that could very well result in better functioning. AAIDD
(Luckasson et al., 2002) reminded everyone in their sec-
tion on the assumptions regarding mental retardation
that ‘‘Within an individual, limitations often coexist
with strengths,’’ and ‘‘With appropriate personalized
supports over a sustained period, the life functioning
of the person with mental retardation generally will
improve’’ (Luckasson et al., 2002, p. 1).

Adaptive behavior is best represented by conceptual,
practical, and social skills that an individual has learned
and typically performs in order to meet societal
demands in naturalistic settings (Luckasson et al.,
2002). When we assess adaptive behavior for the pur-
pose of making or ruling out a diagnosis of mental retar-
dation, the use of standardized adaptive behavior scales
is often central since they provide an objective metric
with which to determine whether or not the individual’s
limitations are significantly below the average of the
general population. The information obtained from
standardized adaptive behavior scales should be corro-
borated with information from other sources, such as
interviews with other informants and a thorough review
of records and previous evaluations.

Assessment of adaptive behavior needs to be con-
ducted using a combination of standardized adaptive
behavior scales, adaptive behavior interviews of multiple
informants who have observed the individual in differ-
ent contexts, and a review of all available records. The
standardized instrument is not error-free. The results
obtained on a standardized adaptive behavior scale
must be interpreted in relation to the instrument’s relia-
bility and resulting standard error of measurement. Self-
ratings on standardized adaptive behavior scales are
fraught with potential problems and should be inter-
preted with caution.

Any breach in administration procedures of a stan-
dardization assessment instrument should be clearly
documented in the clinician’s report, and the results
should be interpreted with a certain degree of prudence.
Because of the nature of Atkins claims, it is often neces-
sary to conduct a retrospective adaptive behavior assess-
ment. Retrospective adaptive behavior assessments
should be well-documented with respect to respondents
interviewed, procedure used, assessed time-frame (e.g.,
when individual was 17 years old), normative group
used to interpret results, and source of convergent infor-
mation that corroborates or contradicts results
obtained. As with any type of adaptive behavior assess-
ment, multiple respondents should be used and these
respondents should preferably have had the opportunity
to observe the assessed individual in different contexts.
Results from a retrospective evaluation should be inter-
preted with caution.

Making a diagnosis of mental retardation is not like
baking a cake, where one opens a book, follows the
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prescribed instructions, and out comes the certainty of
whether or not a diagnosis such as mental retardation
exists. Making a diagnosis of mild mental retardation
is one of the more challenging diagnoses to make
(Schalock et al., 2007). Most forensic psychologists have
broad clinical training as well as training and experience
to work with the courts and criminal defendants. Mental
retardation professionals often have training and experi-
ence in working with individuals with and without men-
tal retardation, but lack the training regarding the
forensic science. The Atkins Supreme Court decision
has resulted in the bridging of two fields: forensic
psychology and the interdisciplinary field of mental
retardation. Perhaps it is time to answer Everington
and Olley’s (2008) call for forensic and mental retarda-
tion professionals to join forces and provide leadership
in developing practice guidelines for the diagnosis
of mental retardation in the forensic setting. Such
proposed practice guidelines should build upon an
established national standard for diagnosing mental
retardation (such as the AAIDD system), or else we risk
creating a clinical diagnosis and a forensic diagnosis of
mental retardation.
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APPENDIX P 
 

Chart of States’ Evidentiary Standards for Intellectual Disability 



 

                 Table of States’ Burdens of Proof on Intellectual Disability 

State Burden of Proof Statute or Case 
Alabama Preponderance of the evidence. Smith v. State, 112 So.3d 1108, 

1125 (Ala. Crim. App. 2012); 
Ala. R. Crim. P. 32.3. 

Arizona Clear and convincing evidence 
(pretrial).  Preponderance of 
the evidence (sentencing). 

State v. Escalante-Orozco, 386 
P.3d 798, 830-34 (Ariz. 2017); 
State v. Grell, 291 P.3d 350, 
357-58 (Ariz. 2013); Ariz. Rev. 
Stat. Ann. § 13-753. 

Arkansas Preponderance of the evidence. Ark. Code Ann. § 5-4-618 
(2019). 

California Preponderance of the evidence. Cal. Pen. Code. § 1376(B)(3). 
Florida Clear and convincing evidence. Fla. Stat. § 921.137 (2013); 

Wright v. State, 256 So. 3d 766, 
771 (Fla. 2018). 

Georgia Beyond a reasonable doubt. Ga. Code Ann. § 17-7-131 
(2017). 

Idaho Preponderance of the evidence. Idaho Code § 19-2515A (2006). 
Indiana Preponderance of the evidence. Pruitt v. State, 834 N.E.2d 90, 

103 (Ind. 2005) (preponderance 
constitutionally required); Ind. 
Code § 35-36-9-4.  

Kansas None specified.   
Kentucky Preponderance of the evidence. Woodall v. Commonwealth, 563 

S.W.3d 1, 6 n.29 (Ky. 2018); Ky. 
Rev. Stat. § 532.130. 

Louisiana Preponderance of the evidence. La. Code Crim. Proc. art. 
905.5.1 (2014). 

Mississippi Preponderance of the evidence. Chase v. State, 873 So. 2d 1013, 
1029 (Miss. 2004). 

Missouri Preponderance of the evidence. Mo. Rev. Stat. § 565.030(4)(1) 
(2016). 

Montana None specified.   
Nebraska Preponderance of the evidence. Neb. Rev. Stat. § 28-105.01 (4) 

(2013). 
Nevada Preponderance of the evidence. Nev. Rev. Stat. Ann. § 174.098. 
North 
Carolina 

Clear and convincing evidence 
(pretrial).  Preponderance of 
the evidence (sentencing). 

N.C. Gen. Stat. § 15A-2005 
(2015). 

Ohio Preponderance of the evidence.  State v. Ford, 140 N.E. 616 655-
56 (Ohio 2019). 
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Oklahoma Clear and convincing evidence 
(pretrial).  Preponderance of 
the evidence (sentencing). 

Okla. Stat. tit. 21, § 701.10b 
(2019). 

Oregon Preponderance of the evidence.  State v. Agee, 364 P.3d 971, 983 
(Or. 2015) (en banc). 

Pennsylvania Preponderance of the evidence. Commonwealth v. Sanchez, 36 
A.3d 24, 63 (Pa. 2011) 

South 
Carolina 

Preponderance of the evidence.  State v. Laney, 627 S.E.2d 726, 
730 (S.C. 2006). 

South 
Dakota 

Preponderance of the evidence. S.D. Codified Laws § 23A-27A-
26.3 (2018). 

Tennessee Preponderance of the evidence. Tenn. Code § 39-13-203 (2021). 
Texas Preponderance of the evidence.  Ex parte Van Alstyne, 239 S.W. 

3d 815, 823 (Tex. Crim. App. 
(2007)). 

Utah Preponderance of the evidence. Utah Code § 77-15a-104 (2018). 
Wyoming None specified.  
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APPENDIX Q 
 

Excerpts from APA and AAIDD Publications 
 

AMERICAN PSYCHIATRIC ASSOCIATION, DIAGNOSTIC AND STATISTICAL MANUAL OF MENTAL 
DISORDERS (5th ed. 2013)- Pages: 33-38. 
 
AMERICAN ASSOCIATION ON INTELLECTUAL AND DEVELOPMENTAL DISABILITIES, 
INTELLECTUAL DISABILITY: DEFINITION, CLASSIFICATION, AND SYSTEMS OF SUPPORTS (11th 
ed. 2010)- Pages: 5, 31-38, 43-48, 151-153.  
 
AMERICAN ASSOCIATION ON INTELLECTUAL AND DEVELOPMENTAL DISABILITIES, 
INTELLECTUAL DISABILITY: DEFINITION, CLASSIFICATION, AND SYSTEMS OF SUPPORTS, 
USER’S GUIDE (11th ed. 2012)- Pages: 22-24. 
 



AMERICAN ASSOCIATION ON INTELLECTUAL AND DEVELOPMENTAL DISABILITIES, 
INTELLECTUAL DISABILITY: DEFINITION, CLASSIFICATION, AND SYSTEMS OF SUPPORTS (12th 
ed. 2021)- Pages: 13-15, 39-42.  
 
AMERICAN ASSOCIATION ON INTELLECTUAL AND DEVELOPMENTAL DISABILITIES, THE DEATH 
PENALTY AND INTELLECTUAL DISABILITY (Edward A. Polloway ed., 2015)- Pages: 21-36, 155-
169.  
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Report by Dr. Alan Waldman, M.D., dated October 9, 2002 
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rf-1\:lc. o., 

oo~ 10 02 Q3:15p Alan ~aldman 
352-3'77-3771 p.2 

111a J. Waldman, M.D. 

Mr. Dal/Id Fl. Carrnfd1ael ~ 
Fi"ankDn Law Finn, PA 
310 East Main $ftaet 
Bartow, FL 33810 

Dear Mr. Cmmlchael: 

Forensic Psychiatry 

1112 81111111 llaln Slrllt 111111 G 
Clallltll ltllf. l'IIIWI aaot 

As ya1.1 n aware,, ..,.luand Tawwea Wright at the Fallt County Jail an Monclar, 
Oc:tcber 7,2000. Mr. WrlGht .seemed to.,. sa,nedff'flcully in p!Ol:8Cllng 1tla ful nab.Ira 
and acope otthe ~ but was fOrtbe most pert a·wlllfng unftnllandlng participant, 
I was-,. to *=fflPlish • ft.ill paychfahlcad neuropaydllaltlc evaluation, wblcb 
itlcfYt,ferJ a higher corlbd bw.:tlon .-n and III pttyalCal aar1 Wllh a c:omptata 
neuiuloglt::al assessinant. · 

On.inspec:lian. I found his face ta be a:iflslstent with fetal aleohol syndrome. F«al 
alcol'loJ ayndiome Is co"*1ent wilh his develapmantal his1oly as his rnotber is an 
alcohoio and a c:18*NJ11Mr and~ lh8S8 wl:llifalQef Cludng Tavares arT .J.'.s 
c,edallon. He appeared ID have a flal faces with sllght.ly abnotTnally wide set eyes arid a 
rnintmat or absence or a pfJlltrum (sub natal folds). Fetal alcClhal symtrome is a1sa we» 
documented to ba 111ssacJated Ytlth a variety at abnctmaf adult behavm. 

11'le psychkltrll:I portion of tha~o,arntr.aron revealed a wry 111111181W'8, scmewhat sllly at 
times, blaCk male Who was ~r acting yaungerthen his chl'onologlcal age Mltl one 
might cafll an -o,:,i. T~ type of demNnOr or he was allempllng to~ being touah 
wlthOUl flllf/ ralloftlle, primltlv8 or otheMlle; The basia for hill tough file• bahavtor, 
-=ap: Drat ha J>aS seen. others do a. ra thal he feels ttuit l'B(l8Rllasl ot drcumatanca a1 
lndividwais are hi•~ ti, .U moclM. Hla la unablD IDtnHllflOM lndMdUlla in different 
l'Dlea or chUmatanca h8'11na dlffentnl '*'Pfflsibllllea ar eaclel ltrala. H• was una111e to 
process the difference ~ me. the highly trained physician in n,y rale and himself kt 
his. He 1ac:uct 1ne abJIII.Y to plOCaSS &ny hl8l'md,Jcal rolu that c::hlldren ream at an early 
age (a.g~ teacher, principle, pollce Offfo9r' elc..), the...ront seas na need to rncxlulate 
behalllora to others. 

This uu inlO. whilt appeatS to be avldence cir hypofnffitallty or a dyd.inctian in the uae of 
hb fJ'Ontal li:dMII, T J NNntJldy lacb 1'18 at:11113' to plan lleha\lklrs MCI ~ laCIC$ 
the abllly to weigh consaquencea or alternative behavlcna 'lllhen pi.c.ct In a llluatlon 
requidng r:hdces. He ,..,.. PllffCllS those mound hlrn but cennol formUlale 8nY df hi& 
•own CGherent COUl'IIBa af actlpn. . 

j. 
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lo 

1blt hi;ftercartleae funcUcln ._.. w slgnlftmrat ror an abnonnaf ftOrllilllll Jobe .....U, 
IN!llng him a an ll'ldMdual vmo *"-the neurologrc capactty fa do anything a,ap1 
from go from thou~ht to action. 

Tile physlcal t11Cam w essanllaly ncnnaf lhough was .sfgnlfant tortanlal loba d8flcls 
• W'BIL On th8 oc=ciput (lhe WfV bacfc) ot T.,.rn'a alwh t. a 1 c;sn x 1 c:m ~ 
pnmusion canslstent wilh a bOny gn:iwJh 1'clloMna a head lff1*1. which WCUld haw 
caused a connmup type of 11$11YID Slla tnlllll lOba. ,._ Wfght lml hid rnulllpla 
Bnpactstotlle hNd ........... 

IMPRESSIONS 

I ophe wlh rasanabla ffllCICal---tl'lllt T8IB88 \IIMd1t tuffels Dona fatal alcohol 
IYffllrame as war as nom a l1IUIOlagfC syndrome rasutJng In • Impaired fluntal lobe. 

. His history points ta him buaa fn .....,_ a Fanal dllfd baina 12'18ad by wlllc:h.,.. =~ place for tan \0 •• no QUlclanClt. in'lpartatktn olval.18S ar 

Chldren tldl a& TJ aril aet up far Qln1I acllvly al 18 the ont., DUii« fora Nn• of 
beadla llll lhay hlll,e .,.,..,..,_ nttlllr 1e..111 nat UPllsinG t1111t hJs aana 
actlwlrlncn .... .....,,.lbe ... r#his-llableCilnlQlllllr, hlagnnfmalla• 
hll .rejaGIOn fram,Jalnlna the r.v,, tail,..., of'"9Carlllng pd olnont.r ICldaly. 

RECOINENDATIONS 

I hlM V81Y $alb.la doubts wltethel'Tavania Wright has the neurdogic oapaci(yto i.,a 
done an, more tMn ~ lit anyaftbeU ctlmlMl behavla11, •• oppoaedto 
brnUlatfna lie pJan$ fJl'W lllmiPg ~ I Ism, qgeaitDll 11111 ha nalwt a full 
newaloglcwaliupwlh~t.l testing. an alecbalrlcaphalwlh 
temporal IDbe lmlds and an MtG to Nie GUI any $WClUMI IMIOna thlll mgllt e,rplaln 
Tavates abnonnal ·naulOIOQlc findl,ga. Aeprcl• thla ls an JndMduaf who Is 
neurolaOlcaify ahncnnal, most pmbely has Rut alcohol .,.._, IGICb fJOnfal !Ob,f 
captbl ........... behaulcnllvvold the n8lnllaglcabllytopJan~ IMd 
&1mp1a 1.a _, ...,.. •• thouthrouehlY lnGGnSllbdwllh ttr• ....._ padod or 111e 
c:rfrn• .... of "'*8 ha .. IINCIVd. 

Diplomala AmelfOart Board of P~tatty and Nouro!Ogy 
GeneNl and Fcnnilk: Paychlatly 

Clnlc:al Astlstad Pdsnar, Depallment of Plychialry 
IJnJvtrllV ar flalfCla, Coireg• of Mad.lclne 
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