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Abstract: This article describes recent developments in intelligence theory, applied
measurement, and research methodology that suggest that new research is needed to
reexamine the relative importance of both general and specific cognitive abilities in
explaining school achievement. A summary of the results of a set of studies which ex-
amined the relationship between g and seven Gf-Gc specific abilities and general and
specific reading and mathematics skills, is presented. These studies were designed to
reexamine the g versus specific abilities issue in a manner that reflects progress in
theory, measurement, and methodology. Analyses were conducted in separate model
calibration and cross-validation samples (r = 222 to 256) at each of five grade levels
(i.e, grades 1-2, 34, 5-6, 7-9, and 10-12). These studies used structural equation
modeling procedures and tests from a validated Gf-Ge organized intelligence battery
to operationalize a hierarchical g + Gf-Gc model consistent with Carroll’s (1993) three
stratum model of intelligence. Across all analyses, the relationship of g to general
reading and math was as expected — significant and strong across all developmental
levels. However, a number of significant and strong cross-validated direct effects for
specific Gf-Gc abilities on specific reading and math skills also were found. The re-
sults of these studies suggest that (a) some specific abilities, including auditory pro-
cessing, and fluid and crystallized intelligence, may be important for understanding
the development of specific reading and math skills, above and beyond the under-
standing gained from general cognitive (g) and achievement constructs; (b) the pre-
dominate “Just say no” to subtest analysis position presented in much of the school
psychology literature may need to be reevaluated; and (c) practitioners need to
broaden their assessments beyond traditional instruments (e.g., Wechsler, 1991), in
order to measure specific cognitive abilities that may be important in the development
of specific reading and math skills.

University of Minnesota

Commonly used individually adminis-
tered intelligence test batteries provide reli-
able and valid estimates (e.g., Full Scale IQ)

(psychometric g) that is typically inter-
preted as an individual’s global level of cog-
nitive functioning. Considerable empirical
evidence indicates that this general ability
is “among the most dominant and enduring
factors, both causal and corollary, associ-
ated with scholastic and occupational suc-
cess; environmental adaptation; physical
propensity and morbidity; and scientific,
cultural, and political acumen” (McDer-

megrew@tigger.stcloud. msus.edu

of an underlying general ability construct
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mott, Fantuzzo, & Glutting, 1990, p. 291).
However, many practicing school psycholo-
gists place less emphasis on general ability
in favor of specific infellectual constructs
due to the belief that subtest scores yield
useful diagnostic and treatment information
(e.g., Kaufman, 1979, 1994). The practice of
interpreting specific cognitive abilities has
been encouraged in school psychology
training programs through the use of gen-
eral assessment texts (e.g., Kamphaus,
1993; Sattler, 1992) and specific intelligence
test texts (Kaufman, 1979, 1990, 1994; Mc-
Grew, 1994) that present procedures for in-
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terpreting subtest scores or patterns of sub-
tests. Furthermore, recently revised and
new intelligence test batteries emphasize
both global and specific abilities (e.g., Dif-
ferential Abilities Scale [DAS], Elliott, 1990;
Kaufman Adolescent and Adult Intelligence
Test [KAIT], Kaufman & Kaufman, 1993;
Stanford-Binet Intelligence Scale-Fourth
Edition [SB-FE], Thorndike, Hagen, & Sat-
tler, 1986; Woodcock~Johnson Tests of Cog-
nitive Ability-Revised [WJ-R COG], Wood-
cock & Johnson, 1989).

As a result, prevailing practice supports
the belief that a multiple abii::v model of in-
telligence has greater predictivz and clinical
utility than a general factor model — hence,
“the one versus the many” debate. Although
the “many abilities” position has intuitive
appeal and tends to prevail in practice, it is
said to lack scientific merit (Bracken, Mc-
Callum, & Crain, 1993; McDermott, Glutting,
Fantuzzo, Watkins, & Baggaley, 1992). What
do the data say?

The Failure of Individual Intelligence
Test Interpretation: Stuck on g

“Just say no to subtest analysis.” With
the use of this catchy phrase, Glutting, Mc-
Dermott, Watkins, Kush, and Konold (this
issue), McDermott and Glutting (this issue)
and McDermott et al. (1990) capture the
prevailing position of academic school psy-
chology that there is little empirical support
for the practice of ipsative analysis and in-
terpretation of intelligence tests. As popu-
larized by Kaufman (1979, 1990) for the
Wechsler batteries, ipsative interpretation is
the process of generating strength and
weakness hypotheses based on the analysis
of individual subtest scores or patterns of
subtest scores that demonstrate significant
Dpositive or negative deviations from the av-
erage (mean) of all the subtests. In their
original “Just say no” article (McDermott et
al., 1990) as well as in articles included in
this issue, McDermott and colleagues pre-
sented data that they interpreted as provid-
ing little evidence to support any form of in-
telligence test subtest analyses by school
psychologists (see also McDermott et al,
1992). Although a variety of sources of evi-
dence were cited by McDermott and col-
leagues, probably the most powerful nail
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they pounded into the coffin of subtest in

terpretation was the failure of ipsatizeq
Wechsler subtest scores to add anything sig.
nificant to the prediction of achievemen
beyond that accounted for by the globa
Full Scale IQ. McDermott et al. (1990)
stated that

to the extent that the ultimate purpose of
any psychological measure rests on itg
ability to improve prediction, the observa.
tion that ipsative scores fail to exceed,
match, or even approach conventiona]
scores in predictive efficiency effectively
vitiates any claim that ipsative assessment
has relative merit. (p. 293)

McDermott and colleagues’ “Just say
no” position is similar to the conclusion of
others. Cronbach and Snow's (1977) review
of the aptitude-treatment interaction (ATT)
research found that treatments interacteq
primarily with general level of intelligence,
and that few, if any, meaningful specific-
level ability-treatment interactions had
been established. Reviewing the research
on the effectiveness of multiscore aptitude
batteries (viz., Differential Aptitude Test
Battery; Army Classification Battery; Gen-
eral Aptitude Test Battery) in the prediction
of different outcomes, McNemar (1964)
concluded that “the worth of the multitest
batteries as differential predictors of
achievement in school has not been demon-
strated” (p. 875). In general, the extant liter-
ature on the use of differentiated measures
of specific abilities has found that “g ac-
counts for all of the significantly predicted
variance; other testable factors, indepen-
dently of g, add practically nothing to the
predictive validity” (Jensen, 1984, p. 101).
Across studies that have investigated the ef-
fectiveness of how measures of g and spe-
cific abilities predict educational and non-
educational outcomes, the results suggest
that we are “stuck on g.” The inability to
move beyond g has provided little hope for
the development of educational interven-
tions designed according o an individual's
profile of specific abifi€y strengths .»d
weaknesses. s

The failure to dem**stiate that i1:ca-
sures of specific abilitic- .Jd anything use-
ful to the prediction of :.:::col achievement,
plus the cwrrent zeitgeist in academic
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1 psychology that may be largely ant-
ﬂs;heﬁ?gglce testing in na:ture,.hgs instilled
ittle optimism for ever identifying impor-
I t links between measures of Specific
mngm't;ive abilities and schoo] achievement.
I‘;O fact, we believe that some of oyr school
psychology colleagues might argue that i is
politically incorrect to conduct research on
the usefulness of intelligence tests in gen-
eral and subtest leve] interpretation in par-
ticular. We believe that before the intelli-

nce testing pro/con pendulum swings too
fg; in the direction of “Just $ay no to intell;-
gence tests,” there is g need to reexamine
some of the pivotal research findings that
are driving the pendulum in its current
(anti-intelligence testing) direction, This re-
examination is Particularly critica] in light
of recent developments in (a) theories of in-
telligence, (b) theoretically organized meg-

relative importance of both generaj and spe-
cific abilities in explaini

from a series of re-
searchstudiesinreadingandmaththat
were designed to address these research
weaknesses, The results of these studies
Suggest that the momentum of the anti-spe-
cific ability anq anti-intelligence test Ppendu-
lum should be slowed or even reversed. We
then present 3 dj ion of the implica-
tions of this research for the futyre of indi-
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vidual intelligence in the schools, We
conclude that thel?;zj:tg may be hope for
moving “beyond 9,” a conclusion that is con-
sistent With Carroll’s (1993) position that

Moving Beyond g: The Use of

Better Theory, Measurement,
and Methodology

Advances in Intelligence Theory

Several theories of intelligence have re-. -
ceived increased attentiqn in Dbsychology

Harrison, 1997, for a review). Each of these
theories provides a framework from which
to understand the multidifferentiateq struc-
ture of cognitive abilities and the interrela-
tion among them, on our review of
the empirica] evidence, it is apparent that
the Horn-Catte]] Gf-Ge Theory (Horn, 1991,
1994; Horn & Noll, 1997) and the -
tum theory of cognitive abilities (Carrol,
1993, 1997) represent the most comprehen-
sive and well researched frameworks of the
structure of intelligence to date (also see
& McGrew, 1996, 1997; McGrew &
1996a, 1996b; Messick, 1992).

1996), who have
“complete” taxonomy of human co,
abilities. The first column in Figure 1 repre-
sentstheprogressthathasoccurredinthe
development of the empirically supported
psychometric theories of intelligence, Since
Spearman’s (1904, 1927) Presentation of the -

the psychometric research
bushed the “many abilities” position from
the Specification of relatively simple di-
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Figure 1. Theoretical, measurement, and methodological advances that indica
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te a need tq
reexamine the relations between g-specifie abilities and school achievement.
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chotomous models (e.g., verbal/nonverbal)
to multiple but “incomplete” multiple intelli-
gence models- (e.g., Thurstone’s primary
mental abilities), that have since evolved
into the “complete” (in a relative sense; no
theoretical model is ever complete) multi-
ple ability or intelligence models of Horn
and Carroll (Woodcock, in press). While re-
search continues to focus on the identifica-
tion of the major abilities in the multiple in-
telligences taxonomy (Carroll, 1993), a
number of researchers are attempting to
move farther along the intelligence theory
continuum through the Specification of
models that describe and explain cognitive

performance as a dynamic integration of
both cognitive and noncognitive variables
(e.g., see the work of Snow, 1986, and
Woodcock, in press).

Reviews of the extant factor analytic re-
search conducted during the past 50 to 60
years have converged on the Gf-Ge multiple
intelligences taxonomy that serves as the
organizational framework for both the Car-
roll and Homn-Cattell models (Carroll, 1983,
1989, 1993; Gustafson, 1984, 1988; Horn,
1988, 1991, 1994; Lohman, 1989; Snow,
1986). Gf-Ge theory has evolved through the
analyses of several hundred data sets that
were not restricted or limited to the cogni-
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£, 3Neeq Table 1 i
to Gf-Ge Broad Cognitive Ability Definitions f !
— Gr-Go | |
Symbol Definition i
/d”f Reasoning Gf  Ability to reason, form concepts, and problem solve f;
3y Flud using novel information and/or procedures i
c;ystaﬂized Intelligence Gc  Breadth and depth of general knowledge and 5

knowledge of a culture including verbal communication
and reasoning with previously learned procedures

tion of
riables
86, and

Iytic re-

0 to 60

aultiple
as the

he Car-

|, 1983,
Hi

Snow,
gh the
S that
cogni-

relationships and to manipulate numerical symbols

Correct Decision Speed CDS  Quickness in providing correct answers to a variety
of moderately difficult problems in comprehension,
reasoning, and problem solving

al Processing Gv  Ability to analyze and synthesize visual information !

i

Auditory Processing Ga  Ability to analyze and synthesize auditory information |
Processing Speed Gs  Ability to perform quickly automatic cognitive tasks,
particularly when under pressure to maintain focused |

concentration : 4

Short-Term Memory Gsm  Ability to hold information temporarily in immediate '
awareness and then use it within a few seconds

Long-Term Retrieval Glr  Ability to store information and retrieve it later :
through association -

Quantitative Knowledge Ggq  Ability to comprehend quantitative concepts and

tive ability tests of any specific intelligence
test battery. Following from the work of
Raymond Cattell (1941), Horn conducted a
program of Gf-Gc research that, to date, has
resulted in the identification of nine broad
cognitive abilities (see Horn, 1991, 1994;
Horn & Noll, 1997): Fluid Intelligence @n,
Crystallized Intelligence (G¢), Short-Term
Acquisition and Retrieval (Gsm), Visual
Processing (Gv), Auditory Processing (Ga),
Long-Term Storage and Retrieval (Gin),
Cognitive Processing Speed (Gs), Correct
Decision Speed (CDS), and Quantitative
Knowledge (Gq). A brief description of
these Gf-Gc abilities is provided in Table 1.
Following an extensive review and reanaly-
sis of most of the theoretical and empirical
research on human cognitive abilities and
their measurement since the early 1900s,
Carroll (1993) concluded that “[t}hg Cattell-
Horn model ... is a true hierarchigal model
covering all major domains of #gtellectual
functioning ... among available models it
appears to offer the most well-founded and
reasonable approach to an acceptable the-

ory of the structure of cognitive abilities”
(p. 62).

Carroll's (1993) seminal work culmi-
nated in a three-stratum theory of cognitive
abilities that, according to Snow (1993),
“defines the taxonomy of cognitive differen-
tial psychology for many years to come” (cf.
Carroll, 1993, p. back cover). The three
strata in Carroll's framework differ in de-
gree of generality. General cognitive ability
or g is located at stratum III. This general
ability subsumes eight broad cognitive abil-
ities (located at stratum II), which, in turn,
subsume 69 nmarrow abilities (located at
stratum I). The broad (stratum II) cognitive
abilities identified by Carroll include Fluid
Intelligence (Gf), Crystallized Intelligence
(Gc), General Memory and Learning (Gy),
Broad Visual Perception (Gv), Broad Audi-
tory Perception (Gu), Broad Retrieval Abil-
ity (G7), Broad Cognitive Speediness (Gs),
and Processing Speed/Reaction Time Deci-

sion Speed (Gt). The similarities between

the broad (stratum II) cognitive abilities
proposed by Carroll and the Gf-Ge abilities

!
i
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proposed by Horn are worthy of notice (see
McGrew & Flanagan, 1996b). 1t is beyond
the scope of this article to discuss either the
Hom-Cattell Gf-Gc¢ theory or the three stra-
tum theory of cognitive abilities in more de-
tail. Therefore, the reader is referred to
Horn (1991, 1994), Horn and Noll (1997),
and Carroll (1993, 1997) for a comprehen-
sive description of these theoretical frame-
works, respectively.

Support for the Gf-Gce constructs under-
lying the Horn and Carroll models has been
documented extensively through many
forms of validity evidence, including (a)
structural — individual differences in factor
analytic investigations, (b) developmental
— changes in cognitive abilities across age,
(¢) neurocognitive — relations to indicators
of physiological and neurological function-
ing, (d) achievement — predictions of acad-
emic capability and occupational success,
and (e) heritability — relations among indi-
viduals who are related biologically to dif-
fering degrees (Horn, 1994; Horn & Noll,
1997). In general, Gf-Ge theoretical models
are based on a more comprehensive net-
work of validity evidence than other con-
temporary multidimensional models of in-
telligence (e.g., Gardner's theory of multiple
intelligences, Sternberg’s triarchic theory)
(Messick, 1992).

Although there is considerable support
for the Gf-G¢ theory, it is not without no-
table limitations. According to Horn and
Noll (1997), some of the major limitations of
Gf-Gc theory are that (a) the theory is
largely a descriptive empirical generaliza-
tion of research findings and much less a
deductive explanation of these findings, (b)
the structure implied for the Gf-Ge factors
in rotated factor solutions is most likely not
a good indication of the organization of ac-
tual human abilities, (c) the theory is largely
a product of linear equations (viz., factor
analysis), while natural phenomena most
likely are nonlinear in nature, and (d) the
theory provides little information on how
the Gf-G¢  bilities develop or how the cog-
nitive pr....:ses work together,

;\Iotv,gf:: wtanding these limitations,
given the bieadth of empirical support for
the Gf-Ge structure of intelligence, models
based on Gf-G¢ theory (i.e., the Horn-Cattell
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and Carroll models) seem to provide the
most useful frameworks for undezstanding
cognitive functioning (Carroll, 1997; .
gan & McGrew, 1995a, 1995b, 1997; Me.
Grew, 1997; McGrew & Flanagan, 19963.,
1996b; Messick, 1992; Woodcock, 1990), anq
for investigating the relations between gep.
eral and specific abilities and important oyt.
comes (e.g.,, school achievement). There.
fore, when considering empirically sup-
ported theories of intelligence along a con-
tinuum (see Figure 1), it is clear that psy-
chology has progressed considerably since
intelligence was conceptualized as a single
general ability or dichotomous abilities, In.
deed, the contributions that both Horn ang
Carroll have made to the scientific litera.
ture are significant and provide a map of
the currently known cognitive abilities that
can be used to guide cognitive assessment,
interpretation, test development, and re.
search. Until cognitive science advances
further, the work of Horn and Carroll pro-
vide the most complete empirically sup-
ported multiple intelligences frameworks to
date. However, as described in the next sec-
tion, most of our cognitive assessment bat-
teries do not adequately measure the
breadth of abilities included in the Gf-Ge
model of intelligence.

Advances in Applied Measurement

The Wechsler scales have dominated
the practice of applied intelligence testing
for nearly 6 decades (Harrison, Ka
Hickman, & Kaufman, 1988; Wilson &
Reschly, 1996). As a result, many psycholo-
gists conceptualize intelligence as either
general ability (the Full Scale 1Q), dichoto-
mous abilities (verbalmonverbal or ver-
bal/performance) or a set of multiple con-
structs (verbal comprehension, perceptual
organization, freedom from distractibility,
processing speed), such as those underlying
the Wechsler Intelligence Scale for Chil
dren-Third Edition ( WISC-III; Wechsler,
1991). When these interpretations are con-
sidered within the cc' ext of current ad-
vances in theory and : - :arch on the struc-
ture of intelligence (se:: “igure 1), it is clear-
that they are “ill-fitted -.ad no longer viable”
(Flanagan & McGrew, 1596).
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the contributions that the

ecﬁlsltgl? gﬁes have made to research and

Y,,cﬂce in psychology are significant and

ive, advances in cognitive science

and intelligence test technology have not

reflected in the revisions of the Wech-

gler batteries (Carroll, 1993, Kamphaus,

1993; Keith & Witta, in press; Sternberg,

1993). More importantly, despite the fact

some intelligence test batteries mea-

a wider range of cognitive abilities than

the Wechsler scales, none of our existing in-

telligence batteries adequately operational-

ize the comprehensive and empirically vali-
dated Gf-G¢ model of intelligence.

Using the Gf-Gc framework as a guide,
recent joint factor analyses (Flanagan &
McGrew, in press; McGhee, 1993; Stone,
1992; Woodcock, 1990) have identified the
broad (stratum H) Gf-Gc abilities that un-
derlie the major intelligence test batteries.
Additionally, McGrew (1997) and McGrew
and Flanagan (1996b) have classified the
abilities measured by the subtests of the
major intelligence tests at the narrow (stra-
tum I) ability level. For example, the Logical
Steps and Mystery Codes subtests of the
KAIT were classified as measuring mainly
Gemeral Sequential Reasoning (i.e., deduc-
tive reasoning) and Induction, respectively,
based on Carroll’s (1993) narrow, stratum I
ability definitions (see also Flanagan & Mc-
Grew, in press). Thus, the KAIT includes
two qualitatively different narrow indica-
tors of Fluid Intelligence (Gf) — a broad,
stratum II ability.

McGrew's (1997) and McGrew. and
Flanagan's (1996b) analyses indicate that,
with the exception of the WJ-R, none of our
current intelligence batteries assess the
broad range of Gf-Gc abilities that are in-
cluded in either Horn's (1991, 1994) or Car-
roll’s (1993) models of the structure of intel-
ligence. Furthermore, no intelligence bat-
tery includes enough qualitatively different
Gf-Gc narrow stratum I ability indicators
(i.e., subtests) to warrant the generation of
hypotheses about all abilities. For instance,
when the presence of two or three qualita-
tively different measures is used as a crite-
rion to identify broad factors, it is evident
from joint factor analysis studies that most
cognitive batteries include only two or
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three composite scores that may be inter-
preted as representing two or three broad
Gf-Gc abilities.

Current intelligence batteries generally
measure a limited number of broad Gf-G¢
abilities adequately, including mainly Crys-
tallized Intelligence (Gc), Visual Processing
(Gv), and Short-Term Memory (Gsm). Inter-
estingly, Fluid Intelligence (Gf), often re-
ferred to as the “hallmark” of intelligent be-
havior, is not represented (or is underrepre-
sented) in most intelligence batteries (Mc-
Grew & Flanagan, 1996b, 1996c). Although
the WJ-R was developed deliberately to op-
erationalize contemporary Gf-G¢ theory,
and as such, measures validly eight Gf-Ge
abilities (Keith, 1997; McGrew, Werder, &
Woodcock, 1991; Woodcock, 1990; Ys-
seldyke, 1990), some of these abilities (or
constructs) are underrepresented. For ex-
ample, Glr is represented by two measures
of the same narrow ability — associative
memory — rather than two qualitatively dif-
ferent abilities (see McGrew & Flanagan,
1996b and Messick, 1995 for a discussion).
However, because of the breadth of cover-
age of Gf-Gc abilities provided by the WJ-R
it is depicted in Figure 1 as a relatively
“complete” measure of multiple intelli-
gences.

Interpretation of the findings of joint
factor analyses within the context of con-
temporary Gf-Gc theory has resulted in one
unequivocal conclusion — the use of a sin-
gle battery to measure intelligence will re-
sult in an incomplete assessment of impor-
tant cognitive abilities (see Flanagan & Mc-
Grew, 1995a, 1996, in press; McGrew &
Flanagan, 1996b). For example, Auditory
processing (Ga), Long-Term Retrieval (Gir)
and Fluid Intelligence (GYf) are not assessed
when using the Wechsler scales or the Kauf-
man Assessment Battery for Children (K-
ABC; Kaufman & Kaufman, 1983). The prac-
tice of conducting an incomplete assess-
ment of intelligence via the use of a single
battery may have significant implications
for making diagnostic, classification, and
placement decisions, and for conducting
theoretically sound, fésearch on intelli-
gence. A
More importantly, with regard to the
present article, is the conclusion that most
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of the research that has investigated the re-
lation between g and specific abilities and
school achievement has been conducted
with intelligence test batteries that have not
provided a comprehensive measurement of
most Gf-Gc abilities. In particular, the “Just
Say no to subtest analysis” admonition is
based largely on research with an intelli-
gence battery (i.e., the Wechsler) that does
not adequately measure several Gf-Gc abil-
ities, such as Fluid Intelligence (GY), Long-
Term Retrieval (Glr), and Auditory Process-
ing (Ga). Given the importance attached to
fluid ability in the definition of intelligence
and the growing body of literature that has
demonstrated the critical importance of
phonological awareness (Ga) in reading
(Felton & Pepper, 1995; McBride-Chang,
1996; Torgesen, Wagner, & Rashotte, 1994;
Wagner & Torgesen, 1987; Wagner, Torge-
sen, Laughon, Simmons, & Rashotte, 1993;
Wagner, Torgesen, & Rashotte, 1994), this is
a potentially significant gap in the Wechsler-
based g-specific ability research.

As aresult of this gap, we argue that the
failure to find that specific abilities add any-
thing to the prediction of achievement be-
yond that already provided by a g score
from the Wechsler's may be a correct inter-
pretation for the set of constructs measured
by the Wechsler batteries, but may be a pre-
mature generalization to apply to all intel-
ligence batteries, particularly those devel-
oped to measure the Gf-Gc model or those
interpreted from a Gf-Ge “cross-battery”
perspective (McGrew & Flanagan, 1996b).
We believe that before the interpretation of
specific abilities on intelligence tests is de-
clared legally dead, the g-specific ability re-
search needs to be reexamined in light of
current theory and with instruments or
combinations of instruments that provide a
more accurate and complete measurement
of most Gf-Ge abilities. Progress has been
made in both theories and measurement of
intelligence. This progress requires a sec-

ond look at “the one versus the many” de-
bate.

Advances in Research Methodology

As suggested in Figure 1, advances in
research methodology also enable more
valid and theoretically coherent analyses of
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the effects of specific abilities on learning
and other criteria. Previous research has re.
lied primarily on ordinary multiple regres.
sion analysis (MR) to determine whether
the use of specific abilities improves the
prediction of achievement beyond their pre-
diction by general ability. Such methods, al-
though sophisticated at the time, also have
notable limitations — limitations which are
particularly telling when analyzing the ef-
fects of specific abilities,
MR requires a two-step process for the
Jjoint prediction of achievement from Spe-
cific and general ability. Briefly, MR will not
allow the prediction of a criterion from both
a composite score (e.g., Full Scale 1Q) and
the components (e.g., the subtests) that
comprise that composite score (i.e., the cor-
relation matrix will be singular and its in-
verse cannot be found). Therefore, various
“tricks” are required to conduct such analy-
ses. So, for example, in one analysis McDer-
mott et al. (1990) subtracted the average
subtest score from each individual subtest
(in effect removing g from each subtest),
used these “ipsatized” subtest scores to pre-
dict achievement, and compared the vari-
ance explained by the ipsatized subtest
scores to the variance explained by the un-
adjusted subtest scores in a separate re-
gression. Thorndike (1986) compared the
variance explained by all subtests to that
explained, in a separate regression, by a
general, or g factor. These procedures, al-
though imaginative, do not allow a direct
comparison of the effects of specific versus
general abilities; a more suitable approach
would be to analyze the effects of general
and specific abilities stmultaneously.
Previous research has generally at-
tempted, directly or indirectly, to partition
variance into that accounted for by a gen-
eral factor or score versus that accounted
for separately by the variations in subtest
scores. (Interestingly, many such analyses
have shown that specific abilities do indeed
aid in prediction, but the variance explained
is often discounted as trivial compared to
th-". ‘explained by general abilities.) Yet
m#? :xlologists warn that variance parti-
tiois .5 'S an inadequate method for deter-
mining the relative importance of the ef-
fects of different variables on a criterion
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fects of specific abilities on achievement abilities that are represe
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azur, 1982, chap.  ner consistent with clairas that it is genéfal
that affects students’ achievement. In
3 measure of the relationship be- addition, however, several of the specific
gind - o riables” (Abelson, 1995, p- 7; abilities are hypothesized to affect specific

979, chap. 4; Pednazu ; X
(Ke{,‘:gi’a;ce partitioning provides a “highly ability

" qween tWR ' senthal & Rubin, 1979), and, de- reading achievements. Crystallized Intelli-

soe 8% onthe variables in the analysis and gence (Gc), for example, is hypothesized to

rdering, can severely underestimate affect Passage Comprehension -above and

mzlref(f)ects of one variable on another (Ped- beyond the effects of g on Reading. Thus,
:lazur, 1982). Furthermore, “results ob- unlike previous (MR) research, SEM allows
gined from an incremental partitioning of for a more direct test of complex models,

dubious value, if not useless, rather than the indirect, incomplete testing

.ance are of
a9 guides for policy and decision making” of those models. SEM also allows the test-

(Pedhaz‘lf’ 1982, p. 218). ing of specific hypotheses of the influence
Finally, previous research has been pri-  of the effects of specific abilities rather than
marily predictive in nature, seeking to de- the blanket, blind prediction of achieve-
rmine whether the focus on specific abili- ments.

ties improves the prediction of some crite- Also, SEM allows the specification of
rion beyond that predicted by general abil- models (such as that represented in Figure

ity. Theory and efforts at determining the ¢f- 2) which examine the effects of specific
nted by the reliable

have been noticeably absent. We believe, common Gf-Gec ability variance
nowever, that predictive findings have little  tween subtests that measure aspects of the
to practice. To translate spe- same construct and that have been shown

translation in
cific ability research into practice, to use it to be valid indicators of that construct. This
to develop meaningful interventions forstu- is asignificant difference from the use of ip-

dents with learning problems, an explana- satized subtests in the MR approach which

tory approach is needed. That is, it is not results in specific abilities being repre-
enough to know simply that ability “x” pre- sented by the residual variance of a singl
dicts reading comprehension; to translate subtest. Thatis, in the MR approach specific
research into practice it is necessary to abilities are defined by a combination of er-
know whether or not ability “x” affects read- ToOr variance (or unreliability) and unique
ing comprehension. variance (or invalidity) — variance that re-

Recent developments in latent variable main after the reliable common (valid) vari-

structural equation modeling (SEM) obviate ance among subtests is removed. SEM re-

many of the weaknesses of previous re- duces the confounding effects of error by
jon i vari-

several presumed effec " (Keith, in press, on another.

p. 2). SEM subsumes such methods as con-  gets
firmatory factor analysis and path analysis. terest in research. All researchers are inter-

(For more information concerning the estedinthe constructs underlying .their im-

method, see Hoyle, 1995, or Keith, in press.) perfect measures, but must generally be sat-
One advantage of SEM is that it allows isfied with those imperfect measures as ap-
the modeling of quite complex theories and proximations of those constructs. SEM, by
hypotheses. The model shown in Figure 2, removing error (unreliabi]ity) and unique.
for example, proposes a hierarchical model variance (invalidity) from the structural
of intelligence that generally is consistent model, more accurately estimates the ef-
with Carroll's model, with Gf-Gc abilities as fects of one construct to another. Finally,
first-order factors and g as a second-order, SEM focuses on the analyses of effects
hierarchical factor. The factor g affects gen- rather than the partitioning of variance.

eral reading ability — itself a factor affect- We argue, then, that the method used in
ing more specific reading skills — in a man- the research summarized in this article
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Figure 2. Structural Equation Model of the influence of g and specific abilities on read.
ing achievement. The rectangles are measured variables and the ovals represent lateng o
unmeasured variables/factors. The arrows from the large ovals to the rectangles define
the measurement model, a confirmatory factor analysis of the latent and measured varj.
ables. The small circles labeled r1 through r18 represent the residual variance (unique
and error) of the measured variables. The arrows from one oval to another define the
structural model that represents the standardized effects of the latent variables on one
another. For example, the arrow from g to reading has a structural coefficient of .63,
which is interpreted to indicate that a standard deviation change in g is associated with
-63 standard deviation change in general reading. All other structural coefficients are jn.
terpreted in a similar manner. Finally, the small circles labeled f1 through f12 represent
all other influences on the latent variables besides those shown in the model.

® @ @ @ F

Word Attack
Reading Vocab
Passage Comp

8 &
6,

(2

88
Word oy Lo i _|

:,(

®

7

3
g
3 o

%

o
P
S

Vocab
Passage
Compr

.

&

88
69
83

. - @ & 3P 8
&
® ® ® ® OuWiO ®

2 ¢ @ 8 R g 8

g\ /& 2 2 R 3
LR
LR

Visual Matching

i
Eih

oNORONORORORORORONONONO

Memory for Sentences
Memory for Words

D @

idst  net
av;'); have conf
ous reseal‘ch..f
pa_re direCﬂyr ir
effects of gene:
method focuse
able on anothe
theoretically d
predictive app.

“moves the ubi

more closely .
fects of the co:

Spec
are

Recently,
ducted to ex:
poth g and sev
general and S|
(Flanagan, Ke
1996, McGres
Keith, 1996).
to reexamine
issue in a mal
in theory, me
summarized

Bri~“y, tl
acrost e §
1-2, 34, 56,
ples were dr:
sentative WJ
al,, 1991). Fo
jects who ha

1 thru 14) a
lected. At e:
samples, sep
idation samg
The design ¢
the illustrati
Figure 2. T
used SEM pi
validated GJ
tery (ie., W
chicalg + G
roll’s three
(Bickley, Ke
Reading an¢
were opera
indicators
tests), and -
cific readin
lowing the
and Balke




ethodological difficulties that
nﬂ‘dﬁa';heecglnfounded the results of previ-
paf 7 rch. SEM is better suited to com-
0uS P2 41y, in the same model, the relative
pare O eneral and specific abilities. The
aecf;i focuses on the gffects of one vari-
gble on another, and SEM is an explanatory,
retically driven approach rather than a
thed ctive approach. Furthermore, SEM re-
pregies the ubiquitous effects of error and
mgre closely approaches a test of the ef-
?ects of the constructs on one another.

Specific Abilities and g
are Both Important

Recently, a set of studies were con-
ducted to examine the relations between
poth g and seven Gf-Gc specific abilities and
general and specific reading and math skills

an, Keith, McGrew, & Vanderwood,
1996, McGrew, Vanderwood, Flanagan, &
Keith, 1996). These studies were designed
to reexamine the g versus specific abilities
issue in a manner that reflects the progress
in theory, measurement, and methodology
summarized above.

Briefly, these analyses were conducted
across five grade categories (i.e., grades
1-2, 34, 5-6, 7-9, and 10-12). The five sam-
ples were drawn from the nationally repre-
sentative WJ-R norm sample (McGrew et
al., 1991). For each analyses, only those sub-

jects who had complete cognitive (viz., tests
1 thru 14) and achievement tests were se-
lected. At each of these five grade-based
samples, separate calibration and cross-val-
idation samples were used (n = 222 to 256).
The design of these analyses is reflected in

the illustrative causal model presented in -

Figure 2. The causal modeling analyses
used SEM procedures and measures from a
validated Gf-Ge¢ organized intelligence bat-
tery (i.e., WJ-R) to operationalize a hierar-
chical g + Gf-Gc model consistent with Car-
roll's three stratum model of intelligence
(Bickley, Keith, & Wolfe, 1995; Keith, 1997).
Reading and math achievement constructs
were operationalized by reliable and valid
indicators (i.e., WJ-R reading and math
tests), and organized into general and spe-
cific reading and math skill hierarchies fol-
lowing the recommendations of Gustafson
and Balke (1993). Based on a review of
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prior theoretical and research literature, an
initial model that included a path from g to
general reading or mathematics and paths
from select specific Gf-Ge abilities to spe-

cific reading and math subskills was speci-

fied in each calibration model. Through an

iterative model readjustment or “trimming”

procedure, final models were selected that

showed good model fit and that contained

only significant structural paths. These final

calibration models (which fit the data as

well as or better than the single g models

when various fit statistics were compared)

were then cross-validated in an indepen-

dent sample at each grade level. For exam-

ple, the results presented in Figure 2 indi-

cate that in the grade 1-2 sample, g had a
significant and cross-validated effect on

reading (.63). In addition, however, Ga had
significant, cross-validated effects on Let-
ter-Word Identification (.33) and Word At~
tack (.49) above and beyond the effects of g
on reading. Ge¢ had significant, cross-vali-
dated effects on Reading Vocabulary (.56)

and Passage Comprehension (.47) above
and beyond the effects of g on reading.

Although g obviously plays an impor-
tant role in reading (.63) in this model, spe-
cific Gf-Ge abilities also were found to be
significantly associated with specific forms
of reading achievement. The results suggest
that reading subskills could improve by /3
(.33) to more than Y/, (.56) of a standard de-
viation for each standard deviation increase
in the respective Ga or Gc ability, afler the
effect of g is already accounted for. Also,
these effects are very consistent with the
extant reading literature that has reported
significant relations between general lan-
guage (Gc) abilities and phonological
awareness/processing (Ga) and reading
(Felton & Pepper, 1995; McBride-Chang,
1995; McGrew, 1994; Wagner & Torgesen,
1987; Wagner et al., 1993; Wagner et al,
1994).

Across all the reading and mathematics
concurrent analyses, the relation of g to
general reading and mathematics was as ex-
pected — significant and strong across all
developmental levels. In reading, the g di-
rect effects on general reading were strong
across developmental levels (ranging from
.57 to .88) (McGrew, Vanderwood, et al,
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1996). The g effect on general mathematics
was slightly lower and consistently ranged
from .43 to .56 (with the exception of a
lower .23 effect at grades 65-6) (Flanagan et
al,, 1996). Of greater interest was the finding
of a number of significant and strong cross-
validated direct effects for specific Gf-Ge
abilities for specific reading and mathemat-
ics skills in these studies. Given the space
limitation of this article, we present graphic
summaries of select cross-validated results
of the specific Gf-Gc¢ effects. These results
are presented in Figures 3 through 5.

The results summarized in Figure 3 in-
dicate that Ga abilities were significantly re-
lated to Word Attack skills (pronunciation
or decoding of unfamiliar words). The g fac-
tor displayed a significant indirect effect on
Word Attack skills (as mediated through its
strong direct effect on Reading), which in
turn had a consistently strong direct effect
on Word Attack at all grade levels. Even
with the general direct and indirect effects
present, Ga abilities contributed to the ex-
planation of Word Attack skills as reflected
by significant direct effects ranging from
approximately .20 to .50 in grades 1 through
9. Thus, both general and specific abilities
(viz., Ga) were found to be important for
understanding Word Attack skills.

The results presented in Figure 4 for
Passage Comprehension (a person’s skill in
identifying a key word missing from a read-
ing passage) reflect the importance of a dif-
ferent specific ability (ie., Gc), and reveal
botentially important developmental
trends. Although the effects of g, general
reading, and G¢ were all significant during
grades 1-6, the general effects (ie., g and
general reading) decreased in importance
and became nonsignificant after grade 6,
whereas the specific Gc ability effect gradu-
ally increased with age. Interestingly, Gc
was the strongest of all effects on Passage
Comprehension at all grades. These results
again highlight the importance of a specific
Gf-Ge abiliy and indicate that in both re-
search an< »ractice it may be important to
recognize 4% specific and general ability
effects may vary as a function of develop-
mental level '

Finally, the mathematics results pre-
sented for Applied Problems (Figure 5) sug-

gest that a person’s skill in analyzing
solving practical mathematics probley
may be a function of a complex combing,
tion of multiple general and specific ah;
ties, and these effects may change with age, -
The indirect and direct effects for the ge
eral constructs (i.e., g and general math,
matics) increased in importance with age,
Gs abilities, although less consistent in sig-
nificance, also demonstrated a trend that ¥
suggested increased importance with age ¥
In contrast, the specific abilities of Gf and

Ge decreased in relative importance with in-
Creasing age. An interesting developmenta]
observation was the finding that Gf abilitieg
were much more strongly associated with
solving applied mathematics problems at
grades 1-2 than any other general or Spe-
cific ability, with its importance decreasing
and becoming nonsignificant after grade 9.

The results summarized in Figures 3
through 6 suggest a number of important
conclusions. First, some specific abilities
(e.g., Ga, Gf, and Gc) may be important for
understanding the development of specific
reading and mathematics skills, above and
beyond the understanding gained from gen-
eral cognitive (g) and achievement con-
structs. That is, both general and specific
abilities are important in understanding
reading and mathematics achievement.
And, the specific effect sizes (many from
approximately .30 to .50) are not trivial
These effects are much larger than those
that have been judged to have enormous
practical and scientific significance (i.e., ef-
fect sizes of .10 to .20) in the medical and
behavioral sciences (Gage, 1996).

Second, the relative importance of both
general and specific abilities change devel-
opmentally, and these changes may in turn
vary (either increasing or decreasing in im-
portance) as a function of the specific acad-
emic skill being investigated. Third, for
some academic skills (e.g., Word Attack and
Passage Comprehension) there may exist
only one specific cognitive ability (e.g., Ga
or Gc) that makes a consistent contribution
to the understanding of that academic skill
beyond the understanding gained from the
knowledge of a person’s general abilities,
while for other academic skills (e.g., applied
mathematics problems) a complete under-
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3, Significant g-specific abilities effects on Word Attack (Reading) across five
figure -aée samples. The x-axis presents the three latent factors (i.e., g, Reading, and Ga)
‘chqohad significant cross-validated effects on the latent Word Attack factor. The size of
that offects by sample are represented by the vertical bars. The g effects are indirect be-
the these effects are mediated through their strong direct effects on general Reading,
cau8? | turn had consistently strong direct effects on Word Attack (the Reading effect

;‘:;?m of the figure).
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Figure 4. Significant g-specific abilities effects on Passage Comprehension (Reading) e B
across five school-age samples. The x-axis presents the latent factors (ie., g, Reading, Ge, E acTO88 f
and Gs) that had significant cross-validated effects on the latent Passage Comprehensio‘ ; 1c8s G8,
factor. The size of the effects by sample are represented by the vertical bars. The g et. ~ E JemS
fects are indirect because these effects are mediated through their strong direct effecty eﬁects t
on general Reading, which in turn had consistently strong direct effects on Passage Cop, § gects OD
prehension (the Reading effect section of the figure). plied Pr
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e 5. Significant g-specific abilities effects on Applied Problems (Mathematics)
across five school-age samples. The x-axis presents the latent factors (i.e., g, Mathemat-
ics, Gs, Gf, Gc) that had significant cross-validated effects on the latent Applied Prob-
Jems factor. The size of the effects by sample are represented by the vertical bars. The g
effects are “indirect” because these effects are mediated through their strong direct ef-
fects on general Mathematics, which in turn had consistently strong direct effects on Ap-
plied Problems (the Math effects section of the figure).
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standing may rest on the complex combina-
tion of a number of general and specific
abilities. Finally, past research that was
based on intelligence test batteries (viz.,
Wechsler scales) that did not include indi-
cators of important abilities (e.g., Ga for
Word Attack; Gf for applied problems),
which focused on samples with too broad
or too limited an age range of subjects, and
which did not use methodology that al-
lowed for the examination of the simultane-
ous effects of both general and specific cog-
nitive abilities, may have produced an in-
complete conclusion regarding the g-spe-
cific abilities issue.

The above results, which, of course,
need additional replication, suggest that the
“Just say no” to specific abilities admoni-
tion in school psychology may need to be
revised to “Just say maybe.” Recent ad-
vances in theory, applied measurement, and
research methodology suggest that the g-
specific abilities issue is complex, but it
may deserve a reexamination if research
and practice are guided by an empirically
supported framework (e.g., contemporary
Gf-Gc theory) within a developmental con-
text, and if sound applied measurement and
research methodologies are employed.

Implications
Implications for Practice

The research summarized in this article
suggests a number of implications for prac-
tice. First, practitioners should recognize
that most of the negative findings reported
in the school psychology literature regard-
ing the importance of specific abilities may
be due, in part, to the use of an intelligence
battery that does not assess certain Gf-Gc
abilities that appear to be important for
school achievement (Viz., Wechsler scales).
If specific ability interpretation is to survive
as an important and empirically supported
practice, the research presented here sug-
gests that practitioners may nead to
broaden their assessments beyond e con-
fines of most of their favorite tes” -.is. For
example, serious consideration: .ay be
given to assessment batteries that are de-
signed specifically to measure the widest
breadth of Gf-Gc abilities (e.g., the WJ-R

School Psychology Review, 1997, Vol. 26, No. 2

cognitive battery of tests). Altematively, :

practitioners may broaden their assess.
ments by supplementing their batteries with
measures of important (yet missing) abil.
ties through a Gf-Gc organized “cross-bat.
tery” assessment approach (Flanagan & Mc.
Grew, 1997; McGrew & Flanagan, 1996
1996b) — an approach that presents proce.
dures and guidelines to maximize the
breadth and depth of abilities measured
while minimizing the technical difficultieg
(e.g., different norm groups) present when
combining tests across different intelli-
gence batteries.

Second, practitioners might consider
conducting more focused and selective in-
tellectual assessments. For example, in the
reading research reviewed in this article, Gv
abilities showed no effect on reading
achievement. This raises questions about
the value of spending significant time as-
sessing Guv abilities for reading-related re-
ferrals. The research studies of Flanagan et
al., 1996), and McGrew, Vanderwood, et al
(1996), together with the Gf-Gc achieve-
ment related literature reviewed by Mec-
Grew and Flanagan (1996b), highlight those
potential specific Gf-Gc abilities that may or
may not be included (or may receive more
or less time and attention) in intellectual as-
sessments as a function of the nature of the
referral concerns. Selectively focused Gf-Ge¢
organized intellectual assessments may
help reduce the time practitioners spend in
assessment activities and, more impor-
tantly, make this time potentially more valu-
able.

Third, if specific ability interpretation is
to be a valuable practice in school and clin-
jcal psychology, current approaches need
be modified. In addition to the use of Gf-G¢
validated intelligence batteries or a Gf-Ge
organized cross-battery approach, the focus
on interpretation should not be on individ-
ual subtests. The positive specific ability
findings reviewed here suggest that a more
promising practice may be the interpreta-
tion of specific abilities that are Opera-
tionally defined by the reliable cor:on
variance shared by at least two strons ndi-
cators of each specific ability. That is, indi-
vidual subtest interpretation, which focuses
on the smallest portion of a test’s reliable
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variance, may be replaced with cluster in-
terpretation, which focuses on the larger
reliable common Gf-Gc variance shared by
two or more strong indicators of each broad
Gf-Ge ability (Flanagan, Andrews, & Gen-
shaft, 1997). This approach increases_the
validity of the constructs measured
through greater construct representation
and the reduction of construct irrelevant
variance (McGrew & Flanagan, 1996b; Mes-
sick, 1995).

Fourth, it is important for practitioners
to recognize that the valid interpretation of
specific abilities is a complex enterprise
that needs to account for the finding that
the effects of specific abilities may vary as a
function of curriculum area and develop-
ment. A specific Gf-Gc ability that is fea-
tured prominently in assessments and inter-
pretations at younger ages may have little
relevance, either diagnostically or instruc-
tionally, at a later age. For example, a re-
view of Figure 3 suggests that school psy-
chologists could pay particular attention to
Ga abilities as they relate to basic reading
skills during the early school years.

Finally, we would be remiss if we did

not add a serious note of caution. The pri-
mary message from this article is that there
may be hope for specific ability interpreta-
tion. However, practitioners should not mis-
interpret this research to support any form
of individual subtest interpretation. The
current results only suggest that some spe-
cific Gf-Gc abilities may be important for
understanding some academic skills at
some developmental levels. Also, these find-
ings only generalize to interpretations
grounded in contemporary Gf-Gc theory
and to an approach that operationally de-
fines specific abilities as a combination of at
least two factorially strong measures of
each Gf-Gc ability. Of critical importance is
the fact that no empirical evidence to date
substantiates the use of specific Gf-Gc abil-
ity scores in making diagnostic or treatment
recommendations. That is, diagnostic and
treatment validity is not yet available and
needs to be determined. The current re-
sults, therefore, are suggestive, not defini-
tive. Additional research is needed.

Gf-Gc Specific Abilities

Implications for
Multicultural Populations

Although the need for understanding
the relation between intelligence theory,
tests, school achievement, and multicul-
tural variables has been rapidly increasing
in importance, the research necessary to
address these issues in the context of con-
temporary Gf-Gc theory is limited. Although
the number of research studies is small,
Carroll’s review of the factor analytic re-
search on cognitive abilities suggests that
“with reference to the major types of cogni-
tive ability, there is little evidence that fac-
torial structure differs in any systematic
way across male and ferale groups, differ-
ent cultures, racial groups, and the like”
(1993, p. 687). Support for the Hom-Cattell
Gf-Gc model in particular, as operational-
ized by tests from the WJ-R and ‘KAIT, in a
non-White sample of elementary school stu-
dents was recently reported by Flanagan
and McGrew (in press). Thus, the available
research suggests that, in general, the Gf-G¢
model of intelligence reported in this article
is most likely invariant across different cul-
tural and racial groups.

However, currently there is no g-spe-
cific ability research similar to that summa-
rized in this article that has been conducted
with other cultural or racial groups. It is un-
known whether the relative effects of g and
specific abilities on reading and mathemat-
ics achievement is similar in different cul-
tural or racial groups. There is a critical
need to investigate whether the same spe-
cific Gf-Gc abilities affect the same specific
academic skills across cultures. These find-
ings would have significant implications
with regard to diagnostic and instructional
decision making across cultural groups. In
addition, there is a need to extend the pre-
sent research beyond the realm of Gf-G¢
abilities by exploring whether noncognitive
variables (e.g., motivation, cultural-attitudi-
nal variables, exposure to mainstream
American environmental influences, etc.)
moderate (or change)the relations between
specific cognitive abilities and achievement.
Until that research is completed, implica-
tions for the relative influence of general
and specific cognitive abilities on important
outcome variables (e.g., academic achieve-
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ment) for different cultural groups is un-
known.

Implications for Research

Additional research is needed to con-
firm and extend the results outlined here.
First, the findings presented here should be
replicated with additional samples. One ad-
vantage of the SEM approach is that it is
possible to constrain the models from one
sample to be similar or even identical to
those from another analysis, thus allowing a
str g test of the replicability of findings.
A dvantage of the reading and math stud-
i¢ -aviewed here is that replicability was
b .. into the research design; the samples
were split in half and the validation sub-
samples were used to replicate the findings
of the calibration samples. Nevertheless, in-
dependent cross-validation with distinct
samples would provide even firmer evi-
dence of the importance of specific abili-
ties. Second, researchers should use the
methodology illustrated here to investigate
the effects of specific abilities with other in-
struments. It will be particularly interesting
to see if the influences demonstrated to be
important in this research generalize to
other instruments or combinations of in-
struments (e.g., the cross-battery ap-
proach).

Third, the influence of specific abilities
on other criteria, especially other measures
of learning, should be investigated. For ex-
ample, the grades that students earn in
school provide another, important measure
of learning related to, but different from,
achievement test scores. It will be impor-
tant to determine the effects of specific Gf-
Ge abilities on students’ grades. Likewise, it
will be important to examine the effects of
specific abilities on other measures of
learning more closely tied to the curricu-
lum, such as teacher-made unit tests and
curriculum-based assessments. Generaliza-
tion of the effects shown here to other mea-
sures of learning would strengthen the con-
clusions of the importance of particular,
specific abilities and will help in the transla-
tion of this research into practice. It will be
interesting to see if the influences demon-
strated in this research have stronger or

weaker effects on other measures of leamn-

Finally, it is critical that the positive re-
search summarized here be extended to
well-designed studies of diagnostic and
treatment validity. The research results pre-
sented here suggest that use of the Wechsler
intelligence batteries (which do not mea-
sure a number of important Gf-G¢ abilities
found in this research) in most of the diag-
nostic and treatment validity research in
school psychology and special education
may have resulted in the specific ability po-
sition not having “its day in court.” This
point echoes the words of Ysseldyke (1990)
who, when commenting on the WJ-R and
Gf-Ge theory, said that “we may now be able
to investigate the extent to which knowl-
edge of pupil performance on the various
factors is prescriptively predictive of rela-
tive success in school. That is, we may now
begin to address treatment relevance” (p.
273). Appropriately designed aptitude treat-
ment interaction (ATT) studies that reflect
the Gf-Gc ability by curriculum area by de-
velopmental level interactions reported
here are sorely needed.

Summary Comments

“Every tradition grows ever more ver-
erable ... the reverence due to it increases
from generation to generation. The tradition
finally becomes holy and inspires awe” (Ni-
etzsche, cited in Bartlett, 1992). Although
the “Just say no” to the specific abilities po-
sition, a position that some have general-
ized to most all forms of intelligence test
use in the schools, may not be a “tradition”
that “inspires awe,” we believe that this po-
sition is on the verge of becoming the polit-
ically correct position in academic school
psychology. As a result, it may become a
fundamental belief that is being imparted to
new generations of school psychologists. It
is important for the field of school psychol-
ogy, a profession that prides itself on being
grounded in the scientist-practitioner
ncdel, to adhere to the rules of the “scien-
i half of the model. Just as the long-en-
{-=cched practice of interpreting specific
abilities on intelligence tests was correctly
challenged by systematic programs of re-
search that resulted in the “Just say no” ad-
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dividual differences in cognition (Vol. 1, pp- 1-39)-

New York: Academic Press.

Carroll, J. B. (1989). Factor analysis since Spearmar:

Where do we stand? What do we xnow? In R. Kane
fer, P. L. Ackerman, & R. Cudeck (Eds.), Abilities,
motivation, and methodology (PP 43-67). Hills-
dale, NJ: Lawrence Erlbaum.
11, J. B. (1993). Human cogmitive abilities: A sur-
vey of factor-analytic studies. Cambridge, Eng-
land: Cambridge University Press.

sessmend:
New York: Guilford.

Cattell, R. B. (1941). Some theoretical issues in adult
isngeze'lligence Psychological Bulletin, 38,

RE.(IQ’I'T).ApﬂWaM

mental partitioni of variance), suggest Gronbach, L. J., & Snow,
sructional methods. New York: Irvington.

that the more cox:rect pos_ition is “Just say

ins
000). Differential Ability Scales. Sen

pe” or “Wait just a minute.” Both gen-  ggiott, C. D Q!
i i j Antondo, TX: The Psychological Corporation-

portant for understanding different aspectS  peiton, R. H., & Pep PP (1996). Early

of reading and mathematics in school-aged
children. More jmportantly, many of the
specific ability effects we have summarized
_ effects that are present after the effects
of g are accounted for — are not trivial. In
fact, many are quite large (e.g,-20t0 .50) by
most research standards (Gage, 1996). The
results arized in this article resonate

to Ysseldyke's (1990) comment that con-
and measurement
may finally provide psychologists with a
means to address the relationship between
specific Gf-Gc abilities and diagnosis and
educationally relevant intervention. There

temporary Gf-Gc theory

yet may be hope for moving “peyond g.”
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