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This research examined two samples of students classified as learning disabled
(LD) for evidence of the phenomenon known as the Flynn effect (FE; Flynn,
1999). Triennial test data were collected for two samples. Sample 1 included stu-
dents tested twice with the Wechsler Intelligence Scale for Children—Third Edi-
tion (WISC-III; 

 

n

 

 

 

�

 

 59). Sample 2, the primary data set, included students tested
first with the Wechsler Intelligence Scale for Children—Revised (WISC-R), and
then with the WISC-III (

 

n

 

 

 

�

 

 171). A secondary analysis examined potential differ-
ences in the FE by ethnicity and/or gender. Results indicate that the FE does affect
Wechsler IQ and component scores of students classified as LD. Further, the effect
varies by task. There were no significant differences in the FE by race and/or gen-
der. The study suggests that LD classification may be substantially impacted by the
FE over the life of an IQ test version. © 2001 Society for the Study of School Psy-
chology. Published by Elsevier Science Ltd

Keywords: Flynn effect, Intelligence, IQ, Assessment, LD.

 

Over the years, several studies have reported a decrease in students’ IQ
scores between different revisions of popular intelligence tests such as the
Wechsler batteries (e.g., Bolen, Aichinger, Hall, & Webster, 1995; Carlton
& Sapp, 1997; Gaskill & Brantley, 1996; Graf & Hinton, 1994; Lynn &
Hampson, 1986; Slate & Saarnio, 1995; Spitz, 1989; Thorndike, 1975;
Vance, Maddux, Fuller, & Awadh, 1996). One explanation for the ob-
served decline in scores with successive revisions of IQ tests is a phenome-
non known as the “Flynn effect” (FE; Flynn, 1984, 1987). In two extensive
studies, Flynn (1984, 1987) detailed a consistent trend of substantive in-
creases in the normative performances on intelligence tests in the United
States and throughout the world. In short, for the U.S. population, Flynn
(1984) reported an increase of approximately 3 IQ points per decade.

There is no consensus about the cause of the FE. However, it is a popula-
tion phenomenon that has occurred over at least the last 60 years and, in
the United States, at a relatively consistent pace (Flynn, 1984, 1987, 1999).
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It influences scores on most IQ measures, although it appears to affect
scores on nonverbal tests (e.g., Raven Progressive Matrices) more than
scores on more verbally-loaded instruments [e.g., Wechsler Intelligence
Scales for Children (WISC)]. Flynn (1999) explained this difference as a
greater effect on fluid versus crystallized cognitive abilities. One result of
the FE is that because the normative performances on IQ tests improve
steadily, an individual’s scores can change substantially between revisions
of IQ tests. This change occurs because the gradual increase in the popula-
tion mean performance is masked until the test is revised, which may occur
only every 20 years or more. As a result, IQ scores derived from older test
versions are increasingly inflated as the norms age. In contrast, a given per-
formance on a test will score lower when compared with the more recent
and appropriate normative group because the normative performance on
that test has steadily increased over time.

Although current research suggests the phenomenon is widespread in
normal adult populations, there is very limited information about the FE
with other groups. Recently, Flynn (1999, 2000) outlined some potential is-
sues regarding exceptional populations, but there are very few studies with
these groups. This is, however, a critically important area for research. IQ
is a basic component of diagnosis of most educationally related exception-
alities, especially mental retardation and learning disability (LD). Any
widespread factor that fundamentally affects IQ scores for the population
at large, or for these specific populations, will systematically alter classifica-
tion criteria over time. Further, research on the FE for the normal popula-
tion suggests that it is limited to IQ and does not substantially affect aca-
demic achievement scores (Neisser, 1998). If this is true for the learning
disabled (LD) population, then there is a continual increase in the base-
rate difference between IQ and academic achievement that alters the most
salient LD classification criterion over time. A potentially confounding is-
sue is that existing research suggests that the FE may be either reduced or
not applicable for some exceptional populations and that it affects scores
in some IQ ranges (e.g., mentally retarded and gifted) differently than
scores in the average range (Spitz, 1989).

There is relatively little literature directly assessing the FE phenomenon
for children, yet a review of research on the stability of WISC scores (Wech-
sler, 1974, 1991) for both normal and learning-disabled populations pro-
vides indirect information. Most researchers report that the Full, Verbal,
and Performance scores are moderately to highly stable, especially as mea-
sured by correlations, when students in the United States are tested twice
with the same version of the WISC [e.g., WISC-Revised (WISC-R; Wechsler,
1974); Naglieri & Pfeiffer, 1983; Oakman & Wilson, 1988; Truscott, Nar-
rett, & Smith, 1994; or WISC-Third Edition (WISC-III; Wechsler, 1991);
Canivez & Watkins, 1998]. Studies that compared scores for students tested
with the two different versions of the Wechsler scales (WISC-R and WISC-
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III) have shown drops in IQ scores of 5–8 points (e.g., Bolen et al., 1995;
Carlton & Sapp, 1997; Gaskill & Brantley, 1996; Graf & Hinton, 1994; Slate
& Saarnio, 1995). This drop corresponds to what might be expected, given
the FE, because the two tests were normed approximately 2 decades apart
(WISC-R normed in approximately 1972; WISC-III normed in approxi-
mately 1989).

Only two published research studies were identified that specifically ex-
amined the FE with exceptional populations (Graf & Hinton, 1994; Spitz,
1989). These studies did not specifically single out students classified as
LD. Spitz included gifted, mentally retarded, and average IQ students in
his study of the FE as exhibited with the Wechsler scales. Although he ob-
served the FE in the normal ranges of IQ in his sample, the FE gradually di-
minished above and below the average range, and actually reversed in the
mentally retarded range. As IQ decreased, an increasing disparity between
the two versions of the tests was evident. Specifically, scores on the second
test were increasingly higher than scores on the first test as IQ decreased
(the reverse of what is expected, given the FE). Similarly, the FE was less ev-
ident in the high-IQ range in Spitz’s study. Flynn (1985) disputed these re-
sults, and suggested that the differences seen in Spitz’s study were attribut-
able to norming differences between the WISC and WISC-R, but the
dispute has not been resolved by replication.

Graf and Hinton (1994) examined triennial data for 84 special educa-
tion children tested first with the WISC-R and then with the WISC-III.
Overall, they found small but significant decreases between the WISC-R
and WISC-III Performance and Full Scale scores, but not for the Verbal
Scale. The differences were, however, substantially smaller than predicted
using the FE [i.e., Full Scale IQ (FSIQ) score difference was only about 2
points rather than the 5.7 points expected using Flynn’s earlier reports
(Flynn, 1984)]. Graf and Hinton (1994) then divided the sample into five
IQ score-range subgroups (e.g., IQ 76–90) for the Verbal IQ (VIQ), Perfor-
mance IQ (PIQ), and FSIQ scores, respectively. Contrary to what one
might predict given the FE, Graf and Hinton (1994) reported that WISC-
III VIQ, PIQ, and FSIQ results were somewhat higher than the WISC-R for
the two low IQ groups (60–75 and 76–90). Above the 90 IQ level, scores
followed the FE expectation, and WISC-R scores were higher than the
WISC-III. Both of these studies generally support the existence of the FE in
special education populations, but suggest that it is a complex phenome-
non that may differentially affect scores outside of the normal IQ range.
Neither study substantively addressed the FE with a LD group.

The influence of the FE is an especially crucial concern for exceptional
populations because IQ is commonly used to determine eligibility for extra
services in schools (e.g., LD classification). This affects not only students
currently being evaluated, but also those already in special education. Spe-
cial education students are routinely administered the latest version of an
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intelligence test as part of mandated triennial evaluations, resulting in
many students with scores from different versions of a given test and/or
different IQ measures that were normed at widely different times in their
assessment history. It is consequently critical to understand whether poten-
tial differences between tests and revisions are due to real individual differ-
ences, changes in an individual’s cognitive abilities, or psychometric pecu-
liarities.

The purpose of this study was to examine the existence of the FE with a
LD sample as measured by versions of the WISC. The study examined the
Verbal, Performance, and Full Scale scores of 171 LD students tested with
the WISC-R and then the WISC-III as part of their triennial evaluations.
Further analyses examined the subtest scores for this sample. A secondary
purpose of this study was to provide a preliminary examination of the Ver-
bal, Performance, and Full Scale scores for evidence of differences in the
FE by ethnicity and/or gender.

 

METHODS

Participants

 

The current study used a previously existing data set consisting of archival
records collected from 22 school districts in New York State (NYS). The
data included information about 257 public school students who were clas-
sified as learning disabled (University of the State of New York, State Edu-
cation Department, 1993). Sample 1 consisted of students who were evalu-
ated twice with the WISC-III, approximately 3 years apart, as part of
evaluations and triennial reevaluations mandated for special education.
This sample was used solely to calculate adjustments for the 3-year interval
between test scores. Sample 2, the primary data set, consisted of students
who were administered the WISC-R once and then reevaluated with the
WISC-III at the next triennial. Participants were eliminated if they ob-
tained a FSIQ score below 80 on the first IQ test because Spitz (1989) sug-
gested that scores below that point might not exhibit a consistent degree of
the FE. Further, excluding students with FSIQ scores below 80 eliminated
the possibility of including students more accurately classified as mentally
retarded in NYS (IQ 

 

� 

 

77). This resulted in sample sizes of 49 and 171 for
Samples 1 and 2, respectively.

In Sample 1 (

 

n

 

 

 

�

 

 49) 27 (55%) of the students were male, 17 (35%) fe-
male, and 5 (10%) did not have gender recorded. Race information was
not reported for 4 students (8%); those records that included race informa-
tion were distributed as 71% Caucasian, 14% African American, and 6%
Hispanic, Asian, or Native American. The average age at the first evaluation
was 9.25 years (

 

SD

 

 

 

�

 

 2.06). The average time between the tests was 2.73
years (

 

SD

 

 

 

�

 

 0.65). The average initial WISC-III IQ was 92.33 (

 

SD 

 

�

 

 10.07).



 

Truscott and Frank 323

 

Twenty-one schools contributed information from student records. Forty-
one percent of the students came from urban settings, 13% came from
small cities, 30% attended rural schools, and 16% came from the suburbs.

Thirty-three percent (56) of the 171 students in Sample 2 were female.
The mean age at the first testing was 9.12 years (

 

SD

 

 

 

�

 

 1.73). Eighteen per-
cent of the sample did not report race information. Those records that in-
cluded race information were distributed as 54% Caucasian, 23% African
American, and 5% Hispanic, Asian, or Native American of the total sam-
ple. The average WISC-R IQ at the first testing was 94.32 (

 

SD

 

 

 

�

 

 10.55). The
average time between tests was 3.32 years (

 

SD

 

 

 

�

 

 0.99). The 20 schools that
contributed data were distributed as 52% urban, 20% small cities, 17% ru-
ral, and 11% suburban.

 

Race and gender sample.

 

Only records from Sample 2 that included
both race and gender information were selected for the Race 

 

�

 

 Gender
analysis. The few records from races other than Caucasian and African
American were eliminated. This resulted in an overall sample of 128 com-
prised of 90 Caucasian (63 males, 27 females) and 38 African American
(12 females, 26 males) participants.

 

General characteristics of the samples.

 

The majority of students in each
sample were identified as primarily LD in reading. Nearly all of the stu-
dents had received special education services for at least 3 years, with some
of the students receiving it for as long as 6 years. Although a small number
of the students had changes in their classification, all of them were classi-
fied as LD at their last evaluation.

 

Homogeneity of the sample.

 

Variation in LD classification criteria is a
general concern for most LD research. For this study, all students in each
sample were identified as LD according to NYS regulations. NYS regulations
require a significant difference between ability and achievement, but do not
specify how to calculate this discrepancy. To provide some measure of the
homogeneity of the primary sample (Sample 2), the researchers calculated
the discrepancy between achievement and IQ for each student record that
included achievement data. Most achievement data were recorded as standard
scores. Those data recorded as percentiles and Normal Curre Equivalent
scores were converted to standard scores. Achievement data recorded as
grade equivalents were not converted. Of the 171 participants in Sample 2,
155 (90.6%) had IQ and achievement data that could be used to calculate a
standard score discrepancy. Each student’s IQ (VIQ, PIQ, and FSIQ) and
achievement scores (reading, writing, and arithmetic) were examined and
the discrepancy between the highest IQ score and lowest achievement score
was calculated. Of the 155 student records with calculated discrepancy
scores, 116 (74.8%) had discrepancies 

 

�

 

15 points (

 

M

 

 

 

�

 

 28.09, 

 

SD

 

 

 

�

 

 12.25).
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This indicates that a substantial majority of the sample had a large discrep-
ancy between IQ and academic achievement. Such a substantial discrep-
ancy is an objective, common, and salient element of LD classification

 

Design

 

This research employed a longitudinal archival design. This allowed the
use of authentic existing school records that mirror the actual practice of
schools. The design presents certain limitations that will be discussed in a
later section. The researchers asked employees of the respective school dis-
tricts to select potential subjects based on two criteria: (a) the students
were classified as LD at a recent triennial evaluation and (b) the students
had existing data from two Wechsler scales. District employees, usually the
school psychologist, created a code for each student and recorded the data
on forms provided by the researchers. Information was collected on each
student’s date of birth, gender, race, age, and grade at testing, achieve-
ment test data (where possible), and primary academic difficulty in addi-
tion to the subtest and scale scores from the respective Wechsler scores.

 

Measures

 

The latest two revisions of the WISC [WISC-R (Wechsler, 1974) and WISC-III
(Wechsler, 1991)] were used in this study. Correlation coefficients for the
WISC-R and the WISC-III are high, averaging .89, .90, and .81 for the Full,
Verbal, and Performance Scales, respectively (Wechsler, 1991). This is not
surprising, given the high degree of similarity between the WISC-R and the
WISC-III. Approximately 73% of the items from the WISC-R were carried
over into the WISC-III (Edelman, 1996), resulting in only about one third of
the WISC-III items that are new or modified (Kaufman, 1993). New items
were added to several of the subtests to improve discrimination for excep-
tional students. These included additional floor and/or ceiling items for Sim-
ilarities, Arithmetic, Picture Arrangement, Block Design, and Mazes. Overall,
however, the tests are largely the same and the preponderance of research
supports high correlation coefficients between them (e.g., Bolen et al., 1995;
Carlton & Sapp, 1997; Gaskill & Brantley, 1996; Graf & Hinton, 1994). There-
fore, it seems likely that the drop in scores commonly reported between the
versions is unlikely to be an anomaly of these two specific WISC batteries. In
addition, the use of different versions of IQ tests and the assumption of equiv-
alence were regular elements of Flynn’s previous work (1984, 1987).

 

Procedures

 

This study analyzed archival records of students classified as LD and tested
approximately 3 years apart. The primary data set (Sample 2) contained
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records of students tested first with the WISC-R, then with the WISC-III. To
determine whether the FE influenced the scores when the students were
tested with the different versions of the Wechsler, two initial calculations
were necessary. First, the predicted true score (PTS; Atkinson, 1991) for
the first administration was calculated to statistically adjust for regression
to the mean and the reliability of the initial test score. Second, the average
IQ change attributable to the time difference (3 years between test admin-
istrations) was calculated using Sample 1 (estimated mean change; EMC).
The obtained score for the first administration (WISC-R) for Sample 2 was
adjusted for both the PTS and the EMC to derive a modified IQ (MIQ)
that was compared with the obtained WISC-III score for evidence of the
FE. The procedures for calculating these scores are described below.

 

PTS.

 

The PTS was calculated for both samples using each student’s first
test administration and the following procedure: “a) Multiply the obtained
score by the reliability of the test; b) multiply the mean of the test by one
minus the reliability; and c) add the results of (a) and (b)” (Atkinson,
1991, p. 137). This method accounts for statistical regression to the mean
and the reliability of the test to produce a modified score that is more suit-
able for comparison than simple obtained scores.

 

EMC.

 

The 3-year time period between administrations of the test was ex-
pected to produce changes in IQ unrelated to the FE. There is some con-
troversy about what changes can be expected in IQ scores for the LD popu-
lation between test administrations (e.g., Canivez & Watkins, 1998; Graf &
Hinton, 1994; Stavrou, 1990; Truscott et al., 1994). This study sought to
control for the variety of reported Wechsler score changes over 3 years by
collecting WISC-III to WISC-III data from the same schools at the same
time, using the same criteria that were used for the WISC-R to WISC-III
sample. Because the two samples are similar on primary variables (e.g., the
representative proportions of different subgroups, mean IQ, and age at
first testing), sampling errors were likely minimized.

The average expected change in IQ over 3 years was calculated using
Sample 1 (WISC-III to WISC-III). Sample 1 was used because the norms for
the WISC-III did not change and, therefore, the scores were not influ-
enced by the FE. The mean changes in the scale and subtest scores were
calculated for the sample. These mean changes were determined by sub-
tracting the score of the second test from the PTS of the first test for each
of the participants, and obtaining the EMC in IQ.

 

MIQ.

 

The MIQ was derived for each student by calculating the PTS from
the initial WISC-R score and adjusting the PTS by the EMC. MIQ values
were then compared with the obtained WISC-III score. Comparisons of the
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Wechsler scale and subtest scores were made with 

 

t

 

-tests with a Bonferroni
correction.

 

RESULTS

Primary Analysis

 

The mean changes in IQ and component scores for Sample 1 were calcu-
lated by subtracting the PTS of the first administration from the second ad-
ministration of the WISC-III. This results in an estimation of the average
change in score that can be expected over the course of about 3 years for
this population. The EMC values derived from this calculation are re-
ported in Table 1. For example, the EMC values for the Full, Verbal, and
Performance Scale scores were 

 

�

 

2.39, 

 

�

 

3.49, and 

 

�

 

0.83, respectively. This
is consistent with previous reports that most IQ and component scores

 

Table 1
Expected Mean Change Calculations from Sample 1 (WISC-III to WISC-III)

 

WISC-III
Component n

Range of 
Obtained

Scores

Obtained
first

WISC-III
Score (

 

SD

 

) PTS

Range of 
Obtained

Scores

Obtained
second

WISC-III
Score (

 

SD

 

) EMC

Full 49 80–118 92.33
(9.66)

92.63 68–108 90.24
(9.34)

 

�

 

2.39

Verbal 49 72–124 91.76
(10.50)

92.17 66–113 88.67
(9.94)

 

�

 

3.49

Performance 49 70–121 94.49
(11.57)

94.99 72–127 94.16
(11.78)

 

�

 

0.83

Information 49 4–15 8.14
(3.03)

8.44 2–13 7.90
(2.31)

 

�

 

0.54

Similarities 49 4–16 8.88
(2.31)

9.09 4–14 8.55
(2.27)

 

�

 

0.54

Arithmetic 49 4–15 7.78
(2.57)

8.26 4–13 7.29
(2.03)

 

�

 

0.98

Vocabulary 49 2–14 8.53
(2.46)

8.72 4–15 7.59
(2.53)

 

�

 

1.13

Comprehension 49 2–15 9.24
(2.70)

9.42 2–14 8.20
(2.97)

 

�

 

1.21

Picture Completion 49 1–14 9.08
(2.44)

9.29 5–17 9.35
(2.18)

 

�

 

0.05

Picture Arrangement 49 1–17 9.41
(3.14)

9.55 3–15 9.35
(2.42)

 

�

 

0.20

Block Design 49 2–15 9.04
(2.60)

9.17 2–15 9.22
(2.69)

 

�

 

0.06

Object Assembly 49 3–15 9.04
(2.92)

9.34 2–17 9.02
(3.00)

 

�

 

0.32

Coding 49 2–19 8.47
(3.62)

8.79 2–17 8.12
(2.90)

 

�

 

0.67

 

WISC-III 

 

� 

 

Wechsler Intelligence Scale for Children—III, PTS 

 

� 

 

predicted true score, EMC 

 

� 

 

estimated
mean change.
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drop between triennial evaluations for the LD population, even when the
test does not change (e.g., Kaufman, 1994; Truscott et al., 1994).

Results for the overall FE analyses are reported in Table 2. The MIQ
score was calculated by adjusting the obtained score from the WISC-R for
regression to the mean and error (identified as PTS) and subtracting the
expected change over time (EMC). The MIQ score was then subtracted
from the WISC-III to obtain a residual score that contained the FE. 

 

t

 

-Tests
were calculated for differences between the MIQ and obtained WISC-III.
Because the WISC-R and WISC-III were normed approximately 2 decades
apart, in the United States, one would expect an average residual of ap-
proximately 6 points (Flynn, 1999) for the FSIQ, VIQ, and PIQ, assuming
the effect was distributed evenly across the IQ scores.

The FSIQ, VIQ, and PIQ WISC-III scores are all significantly different
from the MIQ WISC-R score. This suggests that the FE did affect the IQ

 

Table 2
Comparison of Modified WISC-R to WISC-III Scores

 

WISC
Component

 

n

 

Range of
Observed 

Scores

Obtained
WISC-R 
IQ (

 

SD

 

) PTS EMC MIQ

Range of
Observed

Scores

Obtained
WISC-III 
IQ (

 

SD

 

)
Change

(

 

ES

 

)

 

a

 

Full 171 80–142 94.32
(10.55)

94.56

 

�

 

2.39 92.16 56–126 87.39 
(11.08)

 

�

 

4.77*
(

 

�

 

.45)
Verbal 171 66–137 92.25

(11.75)
92.72

 

�

 

3.49 89.23 59–117 86.29
(11.22)

 

�

 

2.93*
(

 

�

 

.25)
Performance 171 72–138 98.04

(12.42)
98.23

 

�

 

0.83 97.41 60–131 90.73
(13.26)

 

�

 

6.68*
(

 

�

 

.54)
Information 170 2–15 7.99

(2.42)
8.25

 

�

 

0.54 7.76 1–15 7.39
(2.52)

 

�

 

0.36
(

 

�

 

.15)
Similarities 171 1–18 9.87

(2.74)
9.89

 

�

 

0.54 9.35 1–14 8.15
(2.51)

 

�

 

1.20*
(

 

�.44)
Arithmetic 155 2–17 7.94

(2.41)
8.38 �0.98 7.43 1–15 7.17

(2.40)
�0.26
(�.11)

Vocabulary 171 1–17 8.58
(2.64)

8.78 �1.13 7.65 1–14 7.14
(2.38)

�0.51*
(�.19)

Comprehension 170 3–17 9.53
(2.67)

9.64 �1.21 8.43 1–16 7.72
(2.91)

�.71*
(�.27)

Picture 
Completion

171 4–17 10.18
(2.58)

10.14 �0.05 10.19 1–18 9.30
(2.92)

�0.89*
(�.34)

Picture
Arrangement

170 1–18 10.50
(2.64)

10.27 �0.20 10.07 1–18 8.60
(3.04)

�1.48*
(�.56)

Block Design 171 2–17 9.37
(2.85)

9.47 �0.06 9.53 1–19 8.41
(3.19)

�1.12*
(�.39)

Object
Assembly

167 3–17 9.94
(2.84)

9.88 �0.32 9.56 2–16 8.73
(2.90)

�0.83*
(�.29)

Coding 168 1–17 8.76
(2.98)

9.46 �0.67 8.80 1–14 7.50
(2.95)

�1.30*
(�.44)

Note. WISC � Wechsler Intelligence Scale for Children, WISC-R � Wechsler Intelligence Scale for Chil-
dren—Revised, PTS � predicted true score, EMC � estimated mean change, MIQ � modified IQ, WISC-
III, Wechsler Intelligence Scale for children—III.
aES � effect size, calculated as change divided by the obtained WISC-R standard deviation; * p � .05 or better.
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scores of this LD population. However, there are differences between the
respective IQ scores (change in FSIQ � �4.77, ES � �.45; change in VIQ �
�2.93, ES � �.25; and change in PIQ � �6.68, ES � �.54), suggesting
that the FE does not result in changes that are evenly distributed across
cognitive abilities.

Comparison of the subtest scores also suggests that the FE is unevenly
distributed. Two subtests scores, Information and Arithmetic, were not sig-
nificantly different (.05 level) between versions of the Wechsler. The re-
maining comparisons were significantly different, although not evenly af-
fected by the FE. For example, the mean difference attributable to the FE
for Block Design (�1.12, ES � �.39) was about twice as large as that ob-
tained for Vocabulary (�0.51, ES � �.19).

Gender and ethnicity analysis. The FE calculations were subjected to a
repeated measures multiple analysis of variance using ethnicity and gender
to determine whether there were any main or interaction effects in the FE
for those groups. Results of the between-group differences are not re-
ported because they are not pertinent to the question. Results for the
within-group differences are reported in Table 3. No significant differ-
ences were evident by ethnicity, gender, or the interaction of ethnicity and
gender. These results are presented solely as a preliminary investigation of
gender and ethnicity differences because some of the groups in this sam-
ple were quite small (e.g., n � 12 for African American females).

DISCUSSION

The results of this research clearly support the existence of the FE in the
LD population. Most Wechsler scores changed significantly between ver-
sions of the test (WISC-R and WISC-III), even after the initial WISC-R

Table 3
Flynn Effect on Wechsler VIQ, PIQ, and FSIQ by Ethnicity, Gender, and the Interaction for 

Sample 2 (WISC-R to WISC-III)

FSIQ  VIQ PIQ

Source df F df F df F

Overall 1 49.56* 1 11.57* 1 66.03*
Gender 1 0.004 1 1.282 1 1.375
Ethnicity 1 0.038 1 0.003 1 0.003
Gender � Ethnicity 1 0.000 1 0.051 1 0.247
Error 124 (61.38) 124 (86.88) 124 (94.56)

Note. Each main effect was tested while holding other main effects constant; * p � .001.
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scores were adjusted for regression to the mean, measurement error, and
expected 3-year changes. This is an important finding because IQ is a pri-
mary determinant for the LD classification, and this study documents that
a student’s IQ score is influenced substantially by a factor external to the
child. It is also important to note that for this sample, the calculated adjust-
ments (PTS and EMC) functionally reduced the difference between the
comparison scores. Without such adjustments, the differences would have
been greater and the change attributed to the FE would have been greater.
Thus, the reported differences are relatively conservative.

Differences in distribution of the FE between broad cognitive abilities
were also evident. Scores on the PIQ dropped about twice as much as
those on the VIQ (�6.68, ES � �.54 vs. �2.93, ES � �.25, respec-
tively). This is consistent with previous research that reports substantial
differences between the FE on verbally-loaded IQ tests such as the
WISC and nonverbal IQ tests such as the Ravens (e.g., Flynn, 1999;
Graf & Hinton, 1994).

However, Flynn’s (1999) suggestion that the differences exhibited on
different tests are attributable to varied effects on fluid versus crystallized
cognitive ability was not conclusively supported by the research reported
here. When the subtests that are reported to measure these abilities (Kauf-
man, 1994) were examined, there were no clear differences. For example,
fluid ability is reported to be a common ability for Similarities, Arithmetic,
Picture Arrangement, Block Design, and Object Assembly (Kaufman,
1994). In this research, Arithmetic did not exhibit a significant drop across
versions of the Wechsler. The other reported fluid ability subtests changed
only about 1 point, with the exception of Picture Arrangement. For the
crystallized ability subtests, Information did not change significantly from
test to test. Similarities changed about 1 point (�.44 ES), Comprehension
changed about 0.7 of a point (�.27 ES), Picture Arrangement changed al-
most 1 1/2 points (�.56 ES), and Vocabulary only about 0.5 of a point
(�.19 ES). One potential confound is that the subtests are not pure mea-
sures of the fluid/crystallized construct. For example, Picture Arrange-
ment, which was the subtest exhibiting the greatest decrease between ver-
sions of the Wechsler, reportedly measures both fluid and crystallized
abilities. This finding is consistent with previous reports that the Wechsler
subtests are inadequate measures of fluid intelligence (McGrew & Flana-
gan, 1998).

Another possible interpretation of why the FE affects some scores more
than others does not rely on fluid versus crystallized cognitive theories. It is
possible that scores for school-based learning tasks (such as the arithmetic
and information subtests) are not as influenced by the FE. This interpreta-
tion is consistent with information about the lack of the FE for achieve-
ment tests (Neisser, 1998) and avoids reliance on fluid versus crystallized
ability theory, which is not universally accepted. J. R. Flynn has recently
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modified his position about fluid versus crystallized abilities, and posits
that the difference in effect may be that tasks that are “school relevant”
show less FE (personal communication, August 26, 1999).

The lack of a significant difference in the FE between African Americans
and Caucasians in the second analysis is somewhat surprising. Flynn (1987)
reported substantial differences in the phenomenon between different na-
tions (e.g., 8 IQ points per decade in Japan vs. 3 points in the United
States). Those findings suggest that differences in ethnicity and/or cul-
tural groups within countries are also quite possible. In contrast, the rela-
tively consistent and persistent difference in IQ between African Ameri-
cans and Caucasian Americans suggests that the FE may affect scores for
both groups to about the same degree over time (Flynn, 1998a). The lack
of a significant difference reported here is, however, a preliminary finding.
This sample contained only two groups and a relatively small number of Af-
rican Americans (n � 38). Larger and more diverse samples might pro-
duce different results. Variations in the FE for different cultural groups in
the United States remains a distinct possibility. The lack of differences be-
tween gender is less surprising because it is consistent with Flynn’s (1998b)
report of significant but small differences between males and females with
a much larger sample of Israeli adults.

This research clearly supports Flynn’s (1999) contention that the FE has
significant ramifications for the identification of students for special educa-
tion, particularly regarding the LD classification. The results show that the
FE variably affects component scores of the Wechsler including the VIQ,
PIQ, and subtests over time. This is an important finding because it serves
as another reason that practitioners should be wary of subtest analysis. The
cause of the FE is not known (Flynn, 1999) and it is entirely possible, as
Flynn suggests, that it is simply an artifact that has little bearing on real
world performance. If future research results are similar to this study, then
students’ subtest score patterns may change between test versions on
broad-based IQ measures as a result of the FE, rather than as a true mea-
sure of the students’ abilities. Similarly, the finding that the FE influences
students’ VIQ and PIQ scores differently suggests that the likelihood of
finding Verbal–Performance discrepancies changes over the life of a test
version and between test versions.

A critical finding of this study is that the FE probably contributes to
misdiagnosis of LD. If this research is combined with previous reports
that academic achievement may be unaffected by the FE (Neisser,
1998) it strongly suggests that, over the life of a test version, IQ-achieve-
ment discrepancies, the most salient LD criterion, are exaggerated.
One potential result of such an exaggeration of IQ-achievement dis-
crepancies would be that, as test norms aged, fewer students would
score in the mentally retarded range (Flynn, 2000) and more students
would qualify for LD based on inflated severe discrepancies. The vari-
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able subtest scores, changes in Verbal–Performance differences, and
exaggerated IQ-achievement discrepancies attributable to the FE could
all have substantive influence on the classification of LD.

Implications

This research has clear implications for practitioners. LD classification that
relies on Wechsler IQ scores is increasingly influenced by the FE over the
life of a test version. This influence appears to change the VIQ, PIQ, and
subtest scores in ways that may not be related to true cognitive ability. The
result may be increasing numbers of students who have higher IQ scores,
larger Verbal–Performance differences, and altered subtest score patterns.
If previous reports stating that academic achievement is unaffected by the
FE are true (e.g., Neisser, 1998) then IQ-achievement discrepancies will
also be exaggerated. All of these increase the likelihood of false-positive
classification as LD. That is, the FE makes it more likely that students will
meet requirements for LD classification as test norms age. When a test is
revised, however, all of these influences of the FE will also immediately dis-
appear. Such differences between test versions create confusion for par-
ents, teachers, and multidisciplinary teams, as students may no longer
meet the criteria for LD simply because the IQ test norms were updated.
Further, no simple adjustment to the IQ score as test norms age can rectify
the problem. This and other research suggests that the FE is not uniformly
distributed by task or over time, and its effect for other potentially impor-
tant variables (e.g., ethnicity and age) are unknown. These confounding
variables and unknowns make simple adjustments impossible. However, it
is clear that using IQ tests with current and recent norms is much prefera-
ble to using tests with either obsolete or aging norms. This strongly suggests
that test publishers should renorm cognitive measures much more fre-
quently than they have in the past.

The implications for research are also substantial. Aging test norms make
comparisons to previous research based on IQ less accurate because the met-
ric (IQ) changes over time. Also, because the FE appears to influence scores
differently according to task and over time, and the effect for other variables is
unknown, comparisons between groups becomes perilous as test norms age.

One clear implication of this study is that much more research needs to
be done. This research clearly indicates that the FE variably influences
Wechsler scores for students classified as LD, but the exact nature of that in-
fluence is not entirely clear. For example, more research with larger sample
sizes would allow for comparison across age ranges, which some previous re-
lated research suggests are important (Thorndike, 1975). The potential in-
fluences of ethnicity differences also should be explored further with larger
and more diverse samples. The effect of the phenomenon on other tests is
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also not clear, and Flynn’s assertion of differential influence on fluid and
crystallized abilities could be better examined with other instruments.

Limitations

There are several limitations to this study. Although the sample is repre-
sentative of students classified as LD in NYS, it suffers from the lack of a
clear uniform definition for LD, as does much of the previous research on
this population. This research did not make distinctions between various
possible subtypes of LD. For example, this research did not differentiate
between the normal IQ/low achievement group and the low IQ/low achieve-
ment group. However, reporting the number of students who exhibited a
substantial discrepancy between IQ and achievement helped to establish
some idea about the homogeneity of the group. Using triennial evaluation
information for comparison mirrors actual practice; however, it makes an
adjustment for the 3-year time span necessary. Using existing information
from triennial evaluations also means that the students’ histories were not
controlled. A better method would be to administer both the WISC-R and
WISC-III at approximately the same time. The use of different versions of
the WISC is also, however, a limitation. Although the WISC-R and WISC-III
are very similar, it seems plausible that at least some of the variation be-
tween the scores is due to differences between the tests rather than differ-
ences between the normative performances. An additional limitation is that
although the sample size used here is adequate for this investigation, a much
larger sample size from a larger geographic region would give greater con-
fidence that the results apply to the U.S. LD population as a whole.
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