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Standardized tests are used widely in comparative studies of clinical populations, either as
dependent or control variables. Yet, one cannot always be sure that the test items measure the
same constructs in the groups under study. In the present work, 460 participants with
intellectual disability of undifferentiated etiology and 488 typical children were tested using
Raven's Colored Progressive Matrices (RCPM). Data were analyzed using binomial logistic
regression modeling designed to detect differential item functioning (DIF). Results showed that
12 items out of 36 function differentially between the two groups, but only 2 items exhibit at
least moderate DIF. Thus, a very large majority of the items have identical discriminative power
and difficulty levels across the two groups. It is concluded that RCPM can be used with
confidence in studies comparing participants with and without intellectual disability. In
addition, it is suggested that methods for investigating internal bias of tests used in cross-
cultural, cross-linguistic or cross-gender comparisons should also be regularly employed in
studies of clinical populations, particularly in the field of developmental disability, to show the
absence of systematic measurement error (i.e. DIF) affecting item responses.
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1. Introduction

Cognitive, achievement and personality tests are regularly
used in clinical, school or personal psychology and, thus,
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contribute to major decisions regarding the futures of
individuals (Kline 2000; McIntire & Miller 2007; Murphy &
Davidshofer 2004). It is therefore essential that these tests be
shown to measure the same psychological constructs regard-
less of the examinees' sex, ethnic origin, or socioeconomic
background. Otherwise, there could be significant problems
of equity in the evaluations (Zumbo 2007). This question also
arises in research because standardized test scores are
frequently used to match samples on relevant psychological
traits or to serve as covariates. In addition, tests serve as
dependent measures in large numbers of studies. Conse-
quently, if several items of the test(s) show differential
functioning (DIF), that is, systematic measurement errors for
one group or another, the study's results will necessarily be
biased (Facon & Nuchadee 2010).

An item's characteristic curve is the function linking the
latent trait (x-axis) to the probability of passing the
individual item (y-axis). An item can be considered as
functioning similarly for two groups of examinees if its
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characteristic curve is closely similar across the two groups
(Fig. 1, panel A). In this case, the item's discriminative power
is the same (the two groups' curves have the same slope) as is
its difficulty level (the two curves have the same location
along the x-axis). If the characteristic curves do not closely
overlap, the item is said to present DIF, which can stem from a
difference of difficulty (the probability of a correct response
A: no DIF
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B: uniform DIF
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C: nonuniform DIF
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Fig. 1. Three examples of item characteristic curves for two groups o
examinees.
f

for one group is greater than that of the other group at any
point on the x-axis, Fig. 1, panel B) or of discriminative power
(difference of slope for the two curves, Fig. 1, panel C). Of
course, differences in difficulty and in discriminative power
can appear simultaneously.

Several statistical approaches have been designed for
detecting differential item functioning (Camilli & Shepard
1994; Magis et al., 2010; Osterlind 1983; Osterlind & Everson
2009; Penfield & Camilli 2007; Sireci et al., 2005). These
methods (e.g., conditional p-value, Mantel–Haenszel, chi-
squared tests, logistic regression modeling, or item-response
theory methods) have been widely used to ensure the
internal validity of test scores across gender, ethnic, socio-
economic or linguistic groups (e.g., Abad et al., 2004;
Einarsdóttir & Rounds 2009; Hauger & Sireci 2008; Pedraza
et al., 2009; Ponsoda et al., 2008; Scherbaum & Goldstein
2008). However, these same techniques are never used in the
field of developmental disabilities. It is frequent, for example,
to read research articles on dyslexia, autism, cerebral palsy or
intellectual disability in which cognitive, language or other
types of measures are used as matching variables without any
verification of the functioning of the items included in the
measures. It is as if it was concluded, once and for all and
without any proof, that the functioning of items is the same
for these clinical groups as for the general population. The
absence of data on the equivalency of item functioning for
clinical and typical populations is astonishing in view of the
wide use of tests in the field. Indeed, diagnosis, therapeutic or
educational choices, and placement decisions are often based
on test results. The same goes for conclusions of studies
comparing typical and clinical groups because test scores are
ubiquitous as control and outcome measures.

We believe that the lack of research on item functioning
among populations with developmental disabilities results
mainly from the large number of participants required by
most statistical techniques for detecting DIF. Because of the
numbers involved, using these techniques in a study
comparing clinical and typical groups or in the standardiza-
tion and norming of a new test would be very costly and
perhaps even impossible in view of the many types and
diversity of developmental disabilities. This does not mean,
however, that we should be content to do nothing about item
functioning. One could begin with just the most popular
psychological tests in clinical practice and research studies
(e.g., Raven's matrices, Peabody Picture Vocabulary Test, the
Wechsler intelligence scales) and the clinical entities with the
highest prevalence in the population. From this standpoint,
intellectual disability would be a good candidate because,
according to the latest epidemiological surveys, it affects
between about 1 to 3% of the population in developed
countries (Leonard & Wen 2002; McDermott et al., 2007;
Murphy et al., 1998; Yeargin-Allsopp et al., 2008).

The present study aims to examine whether the items on
Raven's Colored Progressive Matrices (Raven et al., 1998)
function similarly among individuals with and without
intellectual disability. This test was chosen because it has
been used extensively to assess the fluid-like component of
intelligence of typical and clinical populations of children
(Cotton et al., 2005). Thus, results gathered on this test could,
potentially, interest a very large number of researchers and
practitioners. In addition, compared to other well-known and
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widely-used cognitive tests (e.g., the Wechsler scales), the
RCPM is inexpensive and very simple and rapid to administer
and score. This has allowed us to gather a large sample of
participants with andwithout intellectual disability and, thus,
to use binomial logistic regression modeling to analyze the
functioning of each item among the two types of participants.

2. Method

2.1. Participants

There were two groups. The first (N=460) included
children and adolescents with intellectual disability of
undifferentiated etiology who were (1) enrolled in a school
or day care center for persons with intellectual disability;
(2) diagnosed as having intellectual disability; (3) absence of
behavioral problems likely to interfere with testing; (4) from
a French-speaking family; and (5) free of visual or auditory
disorders. The second group (N=488) comprised typical
children recruited from kindergarten and elementary schools.
They were included if they came from a French-speaking
family and had no sensory disorders.

2.2. Instrument and procedure

The RCPM comprises 36 items divided into three sets of 12
(A, Ab and B) in which items are ordered by increasing
difficulty. Each item is presented as a colored pattern with a
missing portion and 6 options from which to choose to fill in
the missing element. Some items tap the ability to complete a
continuing pattern. Others require perception of the parts of
the whole pattern as one gestalt on the basis of spatial
relations. Finally, some of them require analogical reasoning.
Master's students in developmental psychology trained in
psychological testing administered the 36 items in the order
prescribed in the manual with no time limits. Testing was
conducted in quiet rooms situated near participants'
classrooms.

2.3. Statistical analysis

The objectives of the data analysis were twofold: (a) to
flag items which may potentially function differentially;
(b) to measure the effect size (or magnitude) of DIF of each
flagged item. To achieve these goals, the logistic regression
method (Swaminathan & Rogers 1990) was considered. This
approach has three main advantages. First, it does not require
the calibration of a unidimensional item responsemodel. This
is particularly important in this context because, like the
Raven's Standard Progressive Matrices (van der Ven & Ellis
2000), the RCPM is not strictly unidimensional (e.g., Carlson &
Jensen 1980; Green & Kluever 1991). Second, both uniform
DIF (usually characterized by a difference in item difficulty
levels across the groups) and nonuniform DIF (caused by
differences in item discriminative power) can be modeled
and tested at the same time, whereas other classical methods
(such as Mantel–Haenszel method) are designed to test only
one of those effects. Third, the logistic regression method
provides an intrinsic measure of effect size based on the
degree of fit of the logistic models. One main drawback of the
logistic regression method, however, is the use of the
observed test score as the matching variable. Such an
approach has been criticized (Meredith & Millsap 1992;
Millsap & Everson 1993), but it is a fundamental aspect of all
DIF methods not relying on item response theory (IRT).

The first step of the logistic regression approach consists
in fitting the model M0 for each item:

M0≡ log
π

1−π

� �
= β0 + β1 S + β2 G + β3 SGð Þ ð1Þ

In model M0, π denotes the probability of answering
the item correctly, S is the observed total test score, G is
the group membership and (SG) is the score×group
interaction. The coefficients β0 to β3 are obtained by
maximum likelihood estimation. The interaction (SG)
indicates that the response probability depends on group
membership, but does so unevenly across the total test
scores. This interaction corresponds to the nonuniform DIF
effect. Furthermore, the main effect of variable G indicates
a systematic difference in response probability across
groups corresponding to uniform DIF. Thus, to detect the
presence of any DIF effect, one tests the null hypothesis
H0: β2=β3=0. In the present study, this was performed
by means of the likelihood-ratio test between the full
model M0, specified by Eq. (1) and the reduced model M1:

M1≡ log
π

1−π

� �
= β0 + β1 S ð2Þ

When model M1 flagged an item as functioning differen-
tially across groups, a second-step analysis was conducted
to determine which type of DIF (uniform, nonuniform or
both) was involved. This was accomplished by testing the
hypotheses H0: β3=0 and H0: β2=0 by means of the
likelihood-ratio test. More precisely, to test for nonuniform
DIF, the full model M0 is specified by Eq. (1), while the
reduced model M1 is given by:

M1≡ log
π

1−π

� �
= β0 + β1 S + β2 G ð3Þ

By contrast, to test for the uniform DIF effect, the full
modelM0 is specified by Eq. (3) and the reduced modelM1 is
given by Eq. (2). In the end, one is thus able to determine
which DIF effect is prominent and to represent the logistic
curves for each group.

The presence of DIF items can affect the validity of the
total test scores (S) and hence, can interfere with identifica-
tion of problematic items. To overcome this issue, we
performed iterative item purification (Candell & Drasgow,
1988; Clauser &Mazor 1998). In this process, items flagged as
DIF were removed from the computation of the test scores
and the logistic regression procedure was repeated. This
process was terminated when two successive applications of
the method yielded the same classification of items as DIF or
non-DIF. Item purification has been shown to reduce the
impact of DIF on the matching criterion and to improve the
detection of DIF items (Candell & Drasgow, 1988; Clauser
et al., 1993).

Finally, for all items flagged as DIF after purification, we
computed the measure of effect size suggested by Zumbo and
Thomas (1997). The measure is the difference between two



Table 2
Items flagged as having differential item functioning (DIF), p-values of the
likelihood-ratio test, types of DIF effects, DIF effect sizes (ΔR2) and
significance codes for effect sizes. Type of DIF: UDIF (uniform), NUDIF
(nonuniform), BOTH (uniform and nonuniform). Significance codes for
effect size: * (ΔR2≤0.13, negligible), ** (0.13bΔR2≤0.26, moderate)
*** (ΔR2N0.26, large).

Item DIF p-value DIF type Effect size (ΔR2) Code

9 0.0101 UDIF 0.0348 *
14 0.0000 BOTH 0.0707 *
15 0.0026 BOTH 0.0380 *
17 0.0000 UDIF 0.0676 *
18 0.0012 UDIF 0.0320 *
23 0.0242 UDIF 0.0279 *
24 0.0042 NUDIF 0.1407 **
26 0.0082 UDIF 0.0298 *
27 0.0120 NUDIF 0.0238 *
28 0.0000 BOTH 0.0825 *
30 0.0003 BOTH 0.0840 *
36 0.0000 UDIF 0.1845 **
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R2s (here, two Nagelkerke pseudo-R2s [see, Nagelkerke
1991]), one obtained with model M0 and the other with
modelM1:ΔR2=R2

M0–R2
M1. It measures the effective gain in

considering DIF effects in modelM0 with respect to modelM1.
According to Zumbo and Thomas (1997), the effect size (or
magnitude of DIF) can be considered as negligible if
ΔR2≤0.13, moderate if 0.13bΔR2≤0.26, and large if
ΔR2N0.26. Thus, DIF items with negligible effect sizes are
not problematic because, although the groups' logistic curves
for those items may be significantly different (as assessed by
the likelihood-ratio test), the actual differences are so small
that they present no interest in the interpretation of the
results.

R (R Development Core Team 2010) was used for fitting
the logistic models (1) to (3) and related statistical tests and
computations. For all analyses α=0.05 two-tailed.

3. Results

Means and standard deviations for chronological age and
RCPM raw scores appear in Table 1. As can be seen, in addition
to the hardly surprising gap of chronological age between the
two groups, there is a highly significant difference for RCPM
raw scores (t=5.75, df=946, pb0.001). However, this
difference does not matter because the participant's raw
score (S) is entered first in all the regression equations.
Consequently, the “effect” of this between-group difference
in overall performance is partialled out before the estimation
of the meaningful parameters β2 and β3 of model M0 in
Eq. (1). Cronbach's α=.812 and .808, respectively, for
participants with and without intellectual disability. These
values are so similar that none of the between-groups
difference in item response curves could be attributed to
differential reliability of the test used to measure participants'
ability level.

Among the 36 items of the data set, twelvewere flagged as
presenting DIF. These items are listed in Table 2, together
with the p-values of the likelihood-ratio test, the type of DIF
effect (uniform, nonuniform or both), and the measure of
effect size (ΔR2). A uniform DIF effect is characterized by a
horizontal shift between the two logistic curves, whereas a
nonuniform DIF effect is characterized by a difference in
slopes. The values of DIF effect sizes are marked by one-, two-
and three stars, corresponding to negligible, moderate, and
large effect sizes. In addition, for items flagged as DIF (those in
Table 2), the logistic curves are compared in Figs. 2 and 3.
Because the remaining 24 items were not flagged as DIF, the
Table 1
Means and standard deviations of participants with and without intellectua
disability for chronological age and raw score on Raven's matrices.

Participants without
intellectual disability

Participants with
intellectual disability

(N=488) (N=460)

Mean SD Mean SD

Chronological age
(months)

67.10 9.34 168.08 44.13

Raven's matrices
(raw score)

18.59 5.32 16.57 5.42
l

,

two groups' logistic curves merge into a single one, so there is
no gain in representing them here for the DIF analysis.

Four items (14, 15, 28 and 30) exhibit both uniform and
nonuniform DIF. Items 24 and 27 present only nonuniform
DIF, while the remaining six items (9, 17, 18, 23, 26 and 36)
are flagged as having uniform-DIF. Most of the items flagged
as DIF tend to favor participants with intellectual disability
(i.e., the focal group). Indeed, their logistic curves lie higher
than those of typical participants (the reference group).
Exceptions are items 24, 27 and 30. For item 27, due to the
presence of nonuniform DIF only, the focal participants with
the lowest total scores tend to do better on this item, while
among participants with the higher total scores, the reference
group tend to do better. Item 24 will be discussed later.

The measures of effect size show whether a statistically
significant difference between the logistic models (pb0.05) is
also a practically significant difference within the DIF
framework. According to the scale of Zumbo and Thomas
(1997), only items 24 and 36 show more than negligible DIF
(ΔR2=0.1407 for item 24 and ΔR2=0.1845 for item 36). The
other items in Table 2 show only negligible DIF (all
ΔR2sb0.09). Finally, none of the items flagged as DIF show
a large DIF effect (ΔR2N0.26).

4. Discussion

This study of differential item functioning reported three
main conclusions: (a) twelve items of the RCPM (out of 36)
exhibit some DIF; (b) most of these show only a negligible
effect size and cannot therefore be considered as problematic
for participants with intellectual disability; (c) items 24 and
36 need further investigation because they show non-
negligible DIF. It turns out that, although Raven's tests are
not strictly unidimensional (Green & Kluever 1991; van der
Ven & Ellis 2000), this has very little impact on the DIF
analysis. Indeed, using total test scores as the matching
criterion with multidimensional tests often leads to inflated
Type I error (Mazor et al., 1998). The small number of RCPM
items flagged as having non-negligible DIF suggests that the
Type I error rate is not inflated and, therefore, that multi-
dimensionality had no real influence on the present results.



Fig. 2. Logistic curves of the first six items flagged as showing DIF. Solid lines represent the reference group (typical participants), dashed lines the focal group
(participants with intellectual disability).
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Item 24 is the type of item that requires analogical
reasoning. It is particularly interesting because, in the focal
group, the probability of answering it correctly does not
increase with the total test score. As a matter of fact,
although negative, the slope coefficient is not significantly
different from zero (β=−.0203, p=.393). This unusual
phenomenon suggests that the participants with intellec-
tual disability with higher raw scores on RCPM had
greater difficulty with analogical reasoning than their
typically developing peers. We note, however, that item
24 is the first of its type to be presented in the test, and it
occurs after a long series of items needing the perception
of the parts of a whole pattern as one gestalt on the basis
of spatial relations. Thus, perhaps the focal group's
nonsignificant slope coefficient for this item results
simply from persistence of a response strategy based on
the reconstruction of a “good” gestalt.

Item 36 is flagged as DIF with moderate effect size and
should therefore receive special attention in the future. From
this study, it appears that participants with intellectual
disability (the focal group) have a much higher chance of
answering this item correctly than typical children (the
reference group). Although this trend tends to be general for
all items flagged as DIF (see Figs. 2 and 3), the gap between
the logistic curves for item 36 is much larger than for the
other items. This explains why item 36 has the largest effect
size among all DIF items (Table 2).
The quasi-equivalence of item difficulty and discrimination
parameters of RCPM for the two groups suggests that the RCPM
can be used with confidence in clinical practice as well as in
research studies to estimate the fluid-like component of
intelligence of individuals with intellectual disability. This
point must be stressed, given the growing emphasis on
adaptation and norming of this test in many countries around
the world (e.g., Barnabas et al., 1995; Costenbader & Ngari
2001; Cotton et al., 2005; Kazem et al., 2007; Knoetze et al.,
2005; Uno et al., 2005). In addition, the RCPM is often used as a
control or matching variable in comparative studies conducted
in the intellectual disability field (e.g., Facon, 2002; Facon et al.,
1993; Facon et al., 2002; Facon& Facon-Bollengier 1999; Farran
2005; Farran & Jarrold, 2004, 2005; Jarrold et al., 2009;
Numminen et al., 2001; Numminen et al., 2002; Riby et al.,
2008; Stojanovik & van Ewijk 2008; Vicari et al., 2007). In this
respect, the present study validates its use by showing that
beyond the between-group equality of total score, the
probability of correct response to practically every individual
item is nearly the same for participants with and without
intellectual disability. It would also be interesting, for the same
reason, to go beyond Raven's matrices to examine the
functioning of items included in other well-known psycho-
metric instruments such as the Peabody Picture Vocabulary
Test (Dunn & Dunn 2007), the Wechsler scales (e.g., Wechsler
1997, 2003) or the Kaufman Assessment Battery for Children
(Kaufman & Kaufman 2004). Such studies would help on



Fig. 3. Logistic curves of the last six items flagged as showing DIF. Solid lines represent the reference group (typical participants), dashed lines the focal group
(participants with intellectual disability).
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methodological grounds by demonstrating that the functioning
of items included in these tests is indeed comparable among
participants with and without intellectual disability.

The fact that, in the present study, the etiology of
intellectual disability was neither controlled nor accounted
for constitutes an indubitable bias. Indeed, research results of
the last decades clearly show, for example in the cases of
Down and Williams syndromes, how etiology can shape the
psychological characteristics of persons with intellectual
disability (Abbeduto & Chapman 2005; Bellugi et al., 2000;
Chapman & Hesketh 2000; Devenny 2006; Dykens 2003;
Hodapp & Dykens 2007; Jarrold et al., 2002; Mervis & Becerra
2007; Mervis & Morris 2007; Meyer-Lindenberg et al., 2006;
Roberts et al., 2007; Rondal 2006; Silverman 2007; Vicari &
Carlesimo 2006;Wang, 1996). Consequently, it is not possible
to generalize the present findings to each of the numerous
etiological groups now identified. This weakness lies in the
large sample sizes needed by most statistical techniques
aimed at detecting differential item functioning. As with any
statistical procedure, statistical power is directly related to
sample sizes. Thus, with small samples, even items displaying
large differential functioning would remain undetected. For
example, the logistic regression method illustrated here
requires a minimum of two to three hundred participants
per group from the focal and reference populations (Clauser &
Mazor 1998; Zumbo 1999), an unattainable number in
research studies conducted with Down, Williams or Fragile-
X syndromes. The question of the influence of etiology on the
present results can be viewed from three different perspec-
tives. The first is that it is not realistic to imagine, if the
difficulty and discrimination parameters are indeed influ-
enced by the etiology of the intellectual disability, that the
fact of blending participants differing in etiology within a
single sample could lead to a near perfect compensation-like
phenomenon resulting in highly similar item response curves
for participants with and without intellectual disability. From
this standpoint, the low number of items flagged as showing
DIF would reflect the lack of effect of etiology on item
response parameters. The second possible interpretation is
that the perceptual and cognitive strengths and weaknesses
of members of the numerous etiological groups can act in
concert but also in opposite ways on item parameters, thus
canceling the effect of etiology and rendering its influence
statistically imperceptible. In this respect, the small differen-
tial effects observed for some items in the present study are
perhaps the consequence of the imperfect balance of these
multiple processes acting in opposite directions. Finally,
factors causing intellectual disabilities could well create
substitute mechanisms and specific idiosyncratic psycholog-
ical functions such that the functions examined among typical
and disabled individuals of different etiological groups might
be comparable, but only in appearance. Stated otherwise,
what appears unaltered, intact or similar in spite of the
disorders noted elsewhere could be possibly something

image of Fig.�3
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different resulting from a reorganization of the whole system
(Karmiloff-Smith et al., 2003; Richardson & Thomas 2009).
Beyond these three interpretations, the generalizability of the
present findings to specific etiological groups is an empirical
question which simply needs to be investigated. In this
respect, the next step would be to conduct differential item
functioning analyses with etiologically homogeneous groups,
although what would be gained by the more precise
etiological diagnosis might well be lost in statistical power
and analytic sophistication. For example, in a recent study
conducted with a sample of Down syndrome participants
matched with typical children and with intellectually dis-
abled participants of undifferentiated etiology, it was shown
that the 36 items of the RCPM were nearly always of equal
difficulty across groups (Facon & Nuchadee 2010). Neverthe-
less, the very modest sample size (N=48 per group) only
permitted the use of the transformed item difficulties method
(Angoff 1982; Angoff & Ford 1973) and, consequently, did
not allow a test of each item's discrimination parameter,
which requires more sophisticated statistical approaches and
greater sample sizes. This power/sophistication problem
might, however, be circumvented by implementing large
multi-site collaborative studies based on existing test result
databases. Indeed, insofar as the same tests are often used at
different sites by independent research teams within a given
country, the pooling of item responses of participants from
specific etiological groups could permit us to reach sufficient
sample sizes to conduct fine-grained item analyses even for
relatively rare syndromes.

Each item of the RCPM can be viewed as a micro-cognitive
task involving, to varying degrees, both the fluid and
visualization components of the Cattell–Horn–Carroll model
of human cognitive abilities (Carroll 1993, 1997, 2005; Cattell
1971, 1998; Horn 1986, 1994; Horn & Blankson 2005; Horn &
Noll 1997—for a fine introductory summary to the CHC
model, see McGrew 2009). In the present study, the strong
between-groups similarity of response curves suggests that
cognitive processes required by each item are probably of a
similar nature for participants with and without intellectual
disability. Indeed, taken together, these curves strongly
support the similar-structure hypothesis. This latter is one
of the central hypotheses derivable from the cognitive and
motivational developmental model of intellectual disability
(Hodapp et al., 1990, 1998; Hodapp & Burack 2006; Hodapp &
Zigler 1997; Zigler 1967, 1969, 1984; Zigler & Hodapp 1986).
According to this hypothesis, when participants with intel-
lectual disability are matched on mental age with typically
developing children, they should have comparable perfor-
mances in the cognitive domains under consideration. That is,
they should not exhibit either cognitive strengths or
weaknesses relative to their average mental-age peers
(Facon, 2008a). And this is precisely what the present results
indicate. Indeed, except in two cases, the function relating the
cognitivematching criterion (i.e., the RCPM total score) to the
item response probability has the same shape and location
parameters for the two groups. Thus, as predicted by the
similar-structure hypothesis, participants with intellectual
disability do not exhibit strengths or weaknesses for any
items when total score is held constant across groups. This
point must be stressed to the extent that the focal sample
contains participants of undifferentiated etiology, that is,
participants with cultural-familial or organic intellectual
disability. Indeed, the cognitive and motivational develop-
mental model of intellectual disability is, as such, limited to
persons of cultural-familial etiology because the neurological
disorders associated with organic etiologies are supposed to
cause specific cognitive profiles contradicting the similar-
structure hypothesis. From this viewpoint, the probable
presence of a large number of participants with organic
intellectual disability in the focal group would have caused
significant alterations of item response curves. This is not,
however, indicated by the present results, which instead
show that the similar-structure hypothesis may, in some
cognitive domains, be confirmed even for samples of
undifferentiated etiology. Moreover, at least for the item
difficulty parameter, the Facon and Nuchadee (2010) results
are in line with this hypothesis and suggest that it can also
prove to be valid even in cases of intellectual disability of
genetic origin (for a similar position about the similar-
sequence hypothesis see Cicchetti & Ganiban 1990; Cicchetti
& Pogge-Hesse 1982).

If the present results are consistent with the similar
structure hypothesis, they seem to run counter to the ability
differentiation hypothesis, according to which there is an
inverse relationship between IQ and the strength of correla-
tions between cognitive abilities. This hypothesis, also known
as the law of diminishing returns (Spearman 1927), has been
the subject of numerous studies in recent decades. Some of
them have confirmed it (e.g., Abad et al., 2003; Carlstedt
2001; Detterman & Daniel 1989; Evans 1999; Facon, 2002,
2003a, 2003b, 2006, 2008b; Hunt 1997; Jensen 2003; Kane et
al., 2006; Legree et al., 1996; Lynn, 1990; Reynolds & Keith,
2007; Reynolds et al., 2010; Tucker-Drob 2009), whereas
others gave less clear-cut (Deary et al., 1996; Molenaar et al.,
2010; te Nijenhuis & Hartmann 2006), fruitless (Arden &
Plomin 2007; Facon 2004; Hartmann & Reuter 2006;
Nesselroade & Thompson 1995; Pagliari 1998; Saklofske
et al., 2008), or even opposite results (Fogarty & Stankov
1995; Hartmann & Teasdale 2004, 2005). According to this
hypothesis and given the intellectual status of our two
groups, inter-item correlations should have been lower
among typical than intellectually disabled participants, and
a greater number of items should have presented differential
functioning, notably because, when the items of a test are
more correlated in a group, they necessarily present less
variability of difficulty, and vice versa. But this is not what is
revealed here. Indeed, Cronbach'sαwas the same for the two
groups and only a very few items showed even moderate
differential functioning. From this point of view, the ability
differentiation hypothesis cannot be regarded as corroborat-
ed. However our data are probably not the most optimal to
test it. Therefore, this conclusion must, at best, be considered
as tentative. First, RCPM evaluates a tiny fraction of
intellectual abilities (at most a few aspects of fluid and
visualization components of intelligence), which is quite
insufficient for testing such an hypothesis. Second, as stated
by Jensen (2003), we still do not know whether the ability
differentiation hypothesis holds equally at the subtests
level and the items level. Third, examining this hypothesis
at the items level is problematic because it is not possible,
in this case, to distinguish a true differentiation effect from
a differential reliability effect inherent to the fact that
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reliability is generally estimated using internal consistency
coefficients based essentially on item intercorrelations
(Jensen 2003).

Countless studies have been conducted on differential
item functioning, especially across gender and ethnic groups,
to a large extend under the influence of United States legal
codes protecting these groups from discrimination. Because
persons with intellectual disability are not similarly treated
under the law, the issue of possible differential item
functioning has not hitherto been viewed with a sense of
urgency. However, since differential item functioning detec-
tion procedures are technically well-developed and largely
available, it is time, now, to remedy this situation by
conducting in-depth studies on this question. These studies
could be useful for practical and scientific purposes. At the
practical level, they could contribute to improvement of the
psychometric qualities of tests used for psychological exam-
ination of children, adolescents and adults with intellectual
disability and, thus, to improve diagnosis and prognosis. At
the scientific level, differential item functioning studies could
improve the internal validity of research conducted in the
field of intellectual disability, in which standardized tests are
used compulsively as matching or dependent measures
without any regard for item response parameters.

The recent debate on the intellectual efficiency of sub-
Saharan African populations is probably the best illustration
of the importance of ensuring the absence of differential item
functioning before concluding anything when comparing
groups on the basis of psychometric instruments. Briefly,
literature reviews on studies using western intelligence tests
and their standardization norms (mostly the various versions
of Raven's matrices), suggest that sub-Saharan peoples would
have amean IQ below 70 (e.g., Lynn &Meisenberg 2010; Lynn
& Vanhanen 2002; Malloy 2008). Given that the difficulty of
items of sub-Saharan and western samples is highly corre-
lated and that between-groups differences in item difficulty
are greater for items showing the higher item-total score
correlations, some researchers have concluded that the IQ
difference between African and non-African peoples reflects a
true difference of g-factor rather than the influence of
culturally specific factors affecting test performance (Rushton
2002; Rushton et al., 2003; Rushton and Skuy, 2000).
Moreover, it is put forward that genetic and non-genetic
influences usually observed within populations would also
explain between-populations differences in g-factor and,
consequently, the IQ gap between Africans and non-Africans
(Rushton et al., 2007). However, in addition to the unsyste-
matic nature of inclusion and exclusion criteria of studies in
the relevant literature reviews and the fact that the Flynn
effect has not yet occurred in sub-Saharan Africa (Wicherts
et al., 2010a, 2010b, 2010c, 2010d), this alleged causal
sequence rests on the idea that intelligence tests measure
the same constructs in both types of populations, which is far
from proven (Wicherts et al., 2010e). Indeed, it turns out that
the convergent validity of Raven matrices is lower for African
than for non-African samples. In addition, factor analytic
studies indicate that the g-loading of Raven's tests is
significantly lower for the Africans. Finally, the item analysis
methods employed appear largely suboptimal. For example,
the approach used by Rushton (2002), Rushton and Skuy
(2000) and Rushton et al. (2003, 2007) consisting in
comparing the item P-values is largely unsatisfactory for
demonstrating the absence of differential item functioning,
especially when the groups under comparison do not have
the same ability level (Wicherts et al., 2010e; Wicherts &
Johnson 2009). In fact, the lack of firm evidence of
measurement invariance across groups at the item level
casts serious doubt on the conclusions of these studies and
thus ruptures the entire causal chain.
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