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The number of children classified as learning disabled has increased substantially over
the last 20 years. In 1976, 783,000 children were identified with learning disabilities (LD).
By 1992-93, the LD population topped 2. ‘iion. These children currently comprise almost
half of all the placements into special education (U.S. Office of Education, 1994). Approxi-
mately 120,000 students each year are tagged as having learning disabilities, a number equal
to all Americans who have contracted AIDS, hepatitis, and tuberculosis combined in 1995.
Based on these figures, one could argue that the classification of children with learning dis-
abilities is epidemic.

As Roush (1995) stated in “Arguing Over Why Johnny Can’t Read.” an article published
in Science, “if learning to read and write or do math at expected levels were a disease, then
American school children would be in the middle of an epidemic™ /p. 1986). This is a costly
epidemic because public schools spend approximately $8,000 a yzar to educate an LD student,
compared to $5,500 for a nondisabled student. One direct means to deal with this epidemic is
to improve the classification of children suspected of having learning disabilities.

This chapter focuses on the application of dynamic testing procedures to the classifica-
tion of children suspected of LD. Two important assumptions about such children are

1. Ly is first and foremost i informaton-processing deficit and, therefore, decisions about
LD should be made at the proc ssing level.

2. Current psychor etric procedures misclassify several children as LD because they fail to
adequately (a) assess processing potential, and (b) diiferentiate these children from other
low achievers.

D iamic testing provides an estimate of the stability of information-processing poten-
tial in children suspected of LD, which in turn differentiates children with LD from other
low achieving children.

This article will outline problems related to defining and classifying children with LD,
as well as describe the pitfalls of current assessment procedures. An understanding of these
pitfalls will place dynamic assessment in a more critical light. It will review the practical
outcomes of two dynamic assessment studies related to the classification of LD.
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WHAT IS A LEARNING DISABILITY?

Before discussing issues related to the classification of
children suspected of having LD, some understanding of how
to define these children is necessary. Most studies published
in psychological, educational, and neuropsychological jour-
nals define a person with a learning disability as an individual
with at least average ability to process and retrieve some in-
formation from their environment who unexpectedly have
difficulty performing at their age level on specific cognitive
or academic tasks.

These individuals exhibit performance on general intelli-
gence tests comparable to children their own age, but they
have problems on academic tasks (reading, mathematics) that
make heavy demands on either specific low-order processes
(e.g., nonword reading tasks that rely on phonological codes)
or higher-order processes (e.g., problem solving tasks that
rely on metacognition). The discrepancy between their aver-
age ability to retain and retrieve global information about
their environment on intelligence tests and their impairment
on isolated processes is assumed to be a result of a cogni-
tive/neurological constraint or inefficiency. This constraint or
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inefficiency may manifest itself in specific lower-order proc-
essing skills (e.g., attention, phonological coding), specific
processes of a higher-order system (e.g., awareness and mon-
itoring of attentional resources), or in processes that facilitate
the interaction between or coordination of lower- and higher-
order processes (see Swanson, 1988, for a review).

Now contrast these above assumptions with a popular def-
inition of LD. In 1981, the National Joint Committee for
Learning Disabilities (NJCLD), defined a learning disability
as follows:

Learning disabilities is a generic term that refers to a
heterogenous group of disorders manifested by signifi-
cant difficulties in the acquisition and use of listening,
speaking, reading, writing, reasoning, or mathematical
abilities. These disorders are intrinsic to the individual
and are presumed to be due to central nervous system
dysfunction. Even though a learning disability may oc-
cur commitantly with other handicapping conditions
(e.g., sensory impairment, mental retardation, social, or
emotional disturbance) or environmental influences
(e.g., cultural differences, insufficient/inappropriate in-
struction, psychogenic factors), it is not the direct result
of these conditions or influences. (Hammill, Leigh,
McNutt, & Larsen, p. 336)

Although this definition has been evaluated positively
against others (e.g., Interagency Committee on Learning Dis-
abilities, 1987, USOE, 1977, e.g., see Hammill, 1990), it is not
an operational definition. Further, an even larger epidemic in
the overidentification of LD likely would emerge if school
districts were to classify children solely on basis of the NJ-
CLD definition. This is because the definition does not specify
the operations or procedures by which LD can be recognized
and measured.

A conservative strategy for identifying children as LD is to
restrict the range of operations narrowly. These operations
most likely would reflect the current assumptions about the
basis of the disabilities: (a) Learning difficulties are not the
result of inadequate opportunity to learn, general intelligence,
or significant physical or emotional disorders but, rather, to
basic disorders in psychological processes; (b) these process-
ing deficits are a reflection of neurological, constitutional, or
biological factors; and (c) the deficit depresses only a limited
aspect of contextually appropriate behavior. Thus, when at-
tempting to classify children suspected of LD, a concerted ef-
fort is made to (a) establish adequate opportunity to learn
(documentation that optimal instruction has been presented
but deficits in isolated processes remain), (b) establish that a
specific processing difficulty is significantly inferior to gen-
eral academic aptitude, and (c) establish that neuropsycho-
logical inefficiencies are reasonably correlated with cognitive
processing difficulties. Further attempts in the classification



process also would include establishing a range of cut-off
scores on standardized intellectual, neuropsychological, and
information-processing measures.

One example of an attempt toward a concise definition is
outlined by Morrison and Siegel (1991). They defined chil-
dren with potential LD as those who (a) have WISC III 1Q
scores equal to or above 85 and (b) have one or more of the
following: (1) reading subtest scores equal on the Wide Range
Achievement Test (WRAT-R) to below the 25th percentile,
(2) arithmetic subtest scores on the WRAT-R equal to or be-
low the 25th percentile and WRAT reading score equal to or
above the 30th percentile, and/or (3) a score greater than two
standard deviations above the mean on a standardized atten-
tion rating scale (e.g., Conners Parent and Teacher Rating
Scales) as LD.

This operationalization captures three high-incidence disor-
ders within LD: reading (word recognition), arithmetic (com-
putation, written work), and attention. No doubt, there are
numbers of positive (e.g., easy identification for a broad con-
stituency of researchers, replication of classification is as-
sured) and negative (e.g., construct validity, conceptual in-
tegrity) aspects to these procedures in classifying children
with potential LD.

CURRENT ASSESSMENT PROCEDURES

Although consensus related to the above definition is
growing in popularity among researchers, the use of isolated
tests and cut-off scores has not been popular in school for
identification purposes. Some agreement is present, however,
that efforts should be made toward “tightening” the definition
of LD so the classification process is not abused as much.
Concerted efforts have been made in school identification
procedures to isolate only the children who exhibit a signifi-
cant discrepancy between general potential and performance
in an isolated domain.

Thus, the salient and distinct feature of children classified
with LD within the public school systems is a disability in an
academic domain, such as reading, which is highly discrepant
from their general intellectual competence and various edu-
cational or social opportunities. In terms of measuring this
gap, the discrepancy between 1Q and achievement on stan-
dardized tests has become the prototype for representing dif-
ferences between potential and actual performance.

The current use of intelligence and achievement discrep-
ancy scores for defining LD in school practice has a historical
basis. The procedure can be traced to the use of expectancy
formulas that emerged within the reading literature at the turn
of the century. For example, Monroe (1932) suggested a read-
ing index in which the reading age was divided by the average

mental age, chronological age, and arithmetic computation
age. Several authors in the 1960s suggested additional mea-
sures, such as that listening comprehension be given equal
weight to mental age, chronological age, and arithmetic com-
putation age in measuring the gap between potential and
achievement. Around the 1960s a clear bias existed in the
classification of LD to calculate aptitude (IQ)-achievement
test discrepancy calculations (Bateman, 1965). The implicit
assumption for including discrepancy scores in the classifica-
tion of LD was that children who have reading, writing, or
math difficulties, not accompanied by a low 1Q, are distinct in
cognitive processing from the general “run of the mill” poor,
garden variety, slow, or mildly retarded learners.

To date, discrepancy scores between standardized intelli-
gence and achievement tests have become the sine qua non of
defining children as having learning disabilities. Therefore,
most states and school districts rely on discrepancy-based
formulas that include IQ and achievement as the primary pro-
cedure to classify children as having learning disabilities.

Although the discrepancy model is one of the most impor-
tant concepts underlying the field of LD in theory and prac-
tice, its construct validity may be questioned. For example,
when compared to nondiscrepancy-defined poor achievers,
groups defined by learning disability are more similar than
different in processing difficulties (e.g., Stanovich & Siegel,
1994). I will briefly review issues on the validity of discrep-
ancy-defined groups, which in turn will serve as basis for in-
troducing dynamic assessment to the classification process.
To understand the challenges of discrepancy-based classifi-
cation, however, a brief review of the important conceptual
issues will be helpful.

The Problems with Discrepancy Scores

The first major study on the distinctiveness of “discrep-
ancy-defined children” emerged in the 1970s. A study by
Rutter and Yulle (1975) focused on 9-year-olds from a sam-
ple of 2,300 children. Two groups of poor readers were de-
fined from the sample. One group of “backward readers” had
1Qs around 80, and the other poor-reading group, defined as a
“specific reading retardation group,” had IQ scores
around 102. The specific reading retardation group was less
likely than the backward reader group to have organic brain
damage or to display neurological abnormalities. The back-
ward readers displayed a variety of motor abnormalities and
left-right confusions. Both groups, however, had similar pro-
portions of family members with histories of delays in lan-
guage development. More important, Rutter and Yule found
differential growth curves for the specific reading retardation
group when compared to the general retardation (backward
reader) group. The backward reader group displayed more
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growth in reading and less growth in arithmetic than the spe-
cific reading retardation group.

To date, several studies have argued against the idea that
generally backward and specific reading retardation groups
are distinct. Although the outcomes of some of these studies
differ (see reviews by Fletcher et al. [1994], Siegel [1992],
Stanovich [1991], on the equivocal findings; some studies
yield null results, and others yield small but statistically sig-
nificant differences between 1Q-based discrepancies and low-
reading groups), they reflect variations in the type of discrep-
ancy score (no consensus seems to be present on how
discrepancies should be defined).

Recent studies correcting for the flaw in the earlier studies
have converged on the evidence that children classified with
LD, specifically in the area of reading, reflect a normal distri-
bution of a multifactorial trait in reading characteristic of
other poor readers (Fletcher et al., 1994; Stanovich & Siegel,
1994). In short, discrepancy- and nondiscrepancy-defined
groups of poor achievers are more alike than different.

The implication of these findings is that one of the most
important constructs is ostensibly “weakened.” I say weak-
ened because the impact and implications of these findings
have yet to filter down to actual diagnostic practice in the
schools. In contrast, much of the discussion in practitioner-re-
lated journals on the issue of classification focuses on the sig-
nificant and reliable differences between objectively mea-
sured domains, such as reading, and general intelligence (e.g.,
Reynolds, 1984-1985; Shephard, 1980). The discussion at
the practitioner level focuses on computation (e.g., establish-
ing formulas that control for regression and overidentifica-
tion), not necessarily issues of construct validity (meaningful
classification systems). Therefore, the refinement of method-
ology in school identification of children with LD has oper-
ated independent of construct validity issues (similar to an ar-
gument that a test may be reliable but not necessarily valid).

Regardless, the most serious conceptual challenge to the field
is that the cognitive profile of children with LD cannot always
be discriminated reliably from generally low-achieving children
when using traditional assessment measures (Fletcher et al.,
1992, 1994; Siegel, 1992). Quite simply, several studies suggest
that children with learning disabilities cannot be separated from
slow learners (garden variety poor readers, Stanovich, 1986) on
psychometric or cognitive measures (e.g., Fletcher et al., 1992;
Siegel, 1992). No doubt, one can garner several criticisms for
the line of research that continually supports the null hypothe-
sis. These criticisms are not powerful because they indicate only
problems in the depth of our knowledge, not necessarily serious
conceptual flaws. I will list these criticisms briefly, however,
then proceed to the more substantive issues.

First, there is a mismatch between conventional wisdom
and research outcomes. Most lay people view LD as reflect-

ing some sort of difference between what the students really
can do and what they actually do in certain situations (Swan-
son & Christie, 1994). Although models of LD do not have to
match a layperson’s understanding of LD, the notion of dis-
crepancy is a phenomenon frequently reported by parents of
LD children and individuals with LD (Gerber & Reiff, 1991).
[The weakness of this argument, of course, is that people who
are generally slow in all academic areas also may operate
with the notion, “I have more potential than I’'m showing.”]

Second, little empirical evidence has been available on the
validity of discrepancy scores, other than between intelli-
gence and reading. A discrepancy in discriminating between
groups may have validity in the areas of mathematics, prob-
lem solving, writing, and so on.

Third, we don’t know why a discrepancy emerges between
1Q and achievement (e.g., reading) in a “psychological” sense
(in contrast to statistical artifacts). Little research has focused
directly on understanding the determinants and consequences
of a discrepancy (however, see Sovik, Frostad, & Lie, 1994).

Fourth, most research studies testing the discrepancy
model are conceptualized or directed toward searching for
the association of deficits. Support for the null hypothesis
may provide an insecure basis for theorizing. That is, the
findings that differences between the nondiscrepancy and
discrepancy groups are statistically comparable or that their
reading scores are merely variations of the same continuum
is not theoretically compelling. More compelling is the possi-
bly of dividing discrepancy groups into subgroups in terms of
children who show a disassociation in processes and those
who do not. In neuropsychology, for example, the tendency
has been to deemphasize associations and to place greater re-
liance on disassociation as a source of theoretical insight
(Shallice, 1988).

Finally, several important questions are not answered with
this line of research. For example, why have we not consis-
tently found cognitive processes that could account for a dis-
crepancy? Is a difference score merely an artifact, or does
something mediate this difference that has not been con-
trolled? One could make the argument that the right questions
haven’t been studied. That is, the question, “Do reading diffi-
culties of the dyslexic stem from the same problems as those
characterized as poor readers without an IQ discrepancy?” is
not the question to ask. Rather, the question is, “What proc-
esses independent of achievement mediate the emergence of
discrepancies and nondiscrepancies in low achievers?”

Substantive Issues

Although the above arguments are serious, they are not
compelling. Direct answers to these questions call into ques-
tion the current classification procedures for identifying chil-



dren with potential LD. Attempts to validate the use of po-
tential-achievement discrepancies in the identification of
children with learning disabilities rests on some key assump-
tions. Unless these assumptions are met, classification stud-
ies will continue to reflect the artifacts of difference scores
discussed in the literature of the 1950s and 1960s. To
progress in classifying children accurately as having learning
disabilities via a discrepancy model, some key assumptions
must be met. These assumptions are presented below.

1.

Construct integrity. The beginning step in capturing the
notion of a discrepancy is to define the measures and
match those measures to the construct definition. A test of
the construct validity of discrepancy groups stands a
greater chance of being assessed if the constructs included
in the classification of groups are grounded firmly in the-
ory. Most critically, “there is little reason to believe, and
certainly a lot of empirical support to disbelieve, the con-
tention that some arbitrarily weighted function of two
variables will properly define a construct” (Cronbach &
Furby, 1970, p. 79).

Important criteria for establishing construct validity in-
clude the demonstration of convergent and discriminant
validity of the measures. Although schools use the
WISC-III (or WISC-R) and standardized achievement
tests to determine discrepancy scores, this is not an argu-
ment for conceptual integrity. Neither a theoretical ratio-
nale nor empirical evidence is available to substantiate the
claim that IQ tests (e.g., WISC-III) capture the construct
of “potential.” Quite simply, it is not the case that indi-
viduals with comparable IQ scores on the WISC-III have
the same potential. For example, a difference between an
intelligence score on the Wechsler test and a serious per-
formance deficit on the Wide Range Achievement Test
(or any other achievement test) in the area of reading is
not a valid test of a discrepancy model. Neither test fits
into a theoretical framework of intelligence or reading.
Independence of measures. Discrepancy scores (or dis-
crepancy-defined groups) are correlated with their com-
ponent parts, and therefore the discrepancy measure will
relate significantly to other variables correlated with the
component parts (Cronbach & Furby, 1970). When dif-
ference scores are correlated with their component parts,
there is a greater than chance tendency for them to be cor-
related with other variables that are associated with those
component parts.

An example of the above rule is as follows. We know
that reading recognition (word skill accuracy) is highly
correlated with measures of phonological awareness.
Therefore, when (a) reading recognition is part of the dis-
crepancy score, and (b) low reading ability groups are

comparable on reading recognition performance, then
performance is comparable between discrepancy and non-
discrepancy groups on processes (phonological aware-
ness) related to reading. Thus, the discrepancy group is
little more than a surrogate of the poor reading group.

This problem (circularity in findings) has been recog-
nized in the literature for some time (Bereiter, 1963;
Cronbach & Gleser, 1953; Lord, 1956; Wanous & Law-
ler, 1972). In fact, it can be demonstrated that systematic
relationships between component or correlate scores and
difference scores exist even when the difference scores
are generated randomly (Wall & Payne, 1973). For exam-
ple, Wall and Payne demonstrated that when the compo-
nents related to job satisfaction including the use of how
the job should be versus the way it is, the discrepancy
scores were correlated with the component measures,
even when component scores were assigned randomly to
subjects.

In sum, it is reasonable to assume that a spurious rela-
tionship exists when the observed relationship between
two variables (for example, intelligence and reading) is
attributable largely to the relationship between both vari-
ables and a third variable. Thus, when discrepancy and
nondiscrepancy groups are compared, the mediating vari-
ables shared between the two groups must be partialed out
so a clear test of differences can occur.

. Direction of outcomes. The direction of the discrepancy

must be consequential in performance outcomes. A criti-
cal assumption in testing the discrepancy model is that
differences in the direction of the profiles are important.
The fact that Child A has a high reading score but a low
intelligence score should reflect a different “set of” or
“level of” processes when compared to Child B with a
high IQ score but low reading score. A major assumption
in variable selection for classification purposes that has
not tested adequately is that the direction of the discrep-
ancy is theoretically consequential (Cronbach & Furby,
1970; Johns, 1981). For example, even though phonolog-
ical processing is comparable between average 1Q and
poor readers and low IQ and poor readers, it is not neces-
sarily the case that low IQ and high readers have better
phonological processing skills (Sparks, 1995).

The field of LD, of course, assumes that the direction in
which the discrepancy occurs is important. I have no data
to argue that positive and negative discrepancies between
intelligence and achievement result in the same perfor-
mance on various processes between diagnostic groups. In
most contexts, I suspect that children with an average 1Q
but very high reading ability or mathematics ability might
be more likely to excel in particular processes relative to
another group with average IQ that has a low reading or
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math score. My point is that no study equating different
uses of discrepancy scores has been done to determine if
direction is consequential on cognitive performance.

It would appear to me that the information that goes
into a discrepancy must have face validity in terms of the
direction. If the direction is unimportant, those measures
used to determine a discrepancy should be removed from
the discrepancy formula.

4. The comparable performance between groups on various
measures is not the same as the relationship among vari-
ables within groups. Few studies have been undertaken to
examine the interrelationship among cognitive processing
variables in predicting the academic performance of chil-
dren with learning disabilities when compared to nondis-
crepancy groups. The validity of discrepancy definitions
seems to be enhanced if the interrelationship among proc-
esses that contribute to achievement difficulties can be
shown to differ between discrepancy and nondiscrepancy
groups. For example, phonological coding may contribute
tremendously to word recognition in the garden variety
poor readers, whereas phonological coding, working mem-
ory, and vocabulary may contribute unique variance to the
reading process in discrepancy-defined groups. In addition,
some cognitive deficits may co-occur in various reading
groups, but that does not mean they all share the same
causal link to the reading problems.

5. Measures related to the discrepancy scores are valid only
if assessed on something above and beyond their compo-
nents and correlates. Most researchers recognize the reli-
ability problems with discrepancy scores (e.g., Zimmer-
man & Williams, 1982), but few recognize that the use of
discrepancy scores implies that it accomplishes some-
thing beyond their component parts. As stated previously,
we know that different scores are related systematically to
their components, and thus one cannot test the construct
validity of the discrepancy model with such scores. What
has to be tested, however, is whether the discrepancy
scores accomplish something beyond their components.

One obvious test is whether children defined by dis-
crepancy scores are more likely to respond favorably to
one treatment when compared to poor-achieving children
without discrepancies. Responsiveness to instruction
seems to be a missing test of the majority studies compar-
ing discrepancy and nondiscrepancy groups. To date, no
systematic analyses support the notion that the discrep-
ancy model is a usable construct when it comes to inter-
vention and prognosis to intervention.

Summary of Classification Issues

My major premise is that recent LD classification research
has confirmed what has been known about the limitations of

difference scores for some time (e.g., Cronbach & Furby,
1970); and that an adequate testing of the construct has yet to
occur. Research would be better served by:

* Meeting the aforementioned assumptions for testing the
validity of discrepancy scores, and/or

» Choosing an alternative means of assessing discrepancies
(e.g., concurrent validity on multiple discrepancy mea-
sures; profile analysis; multivariate linear modeling-analo-
gous to growth curve analysis [Bryk & Raudenbush, 1987;
Francis et al., 1991; Rogosa, 1988]) on those measures
closely aligned with theoretical models of measuring po-
tential and actual behavior.

ALTERNATIVES TO CLASSIFICATION
PROCEDURES: DYNAMIC ASSESSMENT

Given the current crisis related to classifying children sus-
pected of LD based on discrepancy scores, what are the alter-
natives to current practice? To identify such procedures, we
must narrow down our concerns to answering two major
questions.

First, how should “potential” be measured? As stated pre-
viously, the notion of potential and actual performance has
played a critical role in defining LD (see Bateman, 1992, for
areview). As discussed, however, a conceptual problem ex-
ists as to whether “potential” is captured adequately on tradi-
tional IQ measures (Naglieri & Das, 1988; Swanson, 1993a).
The relevance of standardized intelligence measures (e.g.,
WISC-III, WISC-R, Stanford-Binet) in the diagnostic classi-
fication of LD has been criticized because achievement (e.g.,
reading) within learning disability samples is not predicted by
variations (high versus low) in IQ (e.g., Siegel, 1989; Stano-
vich & Siegel, 1994).

Further, several authors (e.g., Campione & Brown, 1987,
Feuerstein, 1980; Haywood, Brown, & Wingenfeld, 1990)
have suggested that traditional intelligence tests (tests that
measure unassisted performance on global measures of aca-
demic aptitude) sometimes underestimate general ability. Sev-
eral authors also argue that because static or traditional ap-
proaches to assessment typically provide little feedback or
practice prior to testing, failure often reflects children’s mis-
understanding of instructions more than their ability to per-
form the task (Haywood et al., 1990).

Second, can the processing potential of children with LD
be separated from poor achievers whose difficulties are re-
lated to inadequate instruction or teaching? This issue is im-
portant because assessment practices that rely heavily on psy-
chometric tests for classification of children with LD have
not provided systematic procedures to separate children who
have learning problems related primarily to inadequate or
weak instructional support from children who have informa-



tion-processing deficits (Fletcher et al., 1994; Siegel, 1992;
Stanovich & Siegel, 1994).

No systematic attempt has been made to determine whether
the purported processing difficulties in children suspected of
LD are stable or are amenable to instruction. Bateman (1992)
stated, in relation to LD, that “in many instances assessment
consists of a WISC-R, a Woodcock-Johnson, or PIAT. There
may be little real diagnosis, no exploration of response to in-
struction, of error patterns or correlated disabilities” (p. 32).
No doubt, these practices contribute to the overidentification
of children as having LD, as well as inappropriate placement
into special programs (Shepherd, Smith, & Vojir, 1983).

WHAT IS DYNAMIC ASSESSMENT?

One possible alternative or supplement to traditional assess-
ment—and a procedure to partially answer the two aforemen-
tioned questions—is to measure a child’s performance when
given examiner assistance. Procedures that attempt to modify
performance via examiner assistance in an effort to understand
learning potential are called dynamic assessment (DA). Several
authors consider the first area of focus in assessment to be one
of improving the processing of information. For example, uti-
lizing Vygotsky’s (1978) zone of proximal development,
Brown and French (1979) made a distinction between an indi-
vidual’s proximal potential and actual level of performance. In
the area of child development, for example, they stated:

A distinction is made between a child’s actual devel-
opment; i.e., his/her completed development as might
be measured on a standardized test, and his/her level
of potential development, the degree of competence
he/she can achieve with aid. Both measures are seen as
essential to diagnosis of learning abilities and the con-
comitant design of remedial program. (p. 255)

Traditional approaches of DA include assessment of learn-
ing potential (e.g., Budoff, 1987), testing-the-limits (Carlson
& Wiedl, 1979), mediated assessment (e.g., Feuerstein, 1980),
and assisted learning and transfer (e.g., Bransford, Delclos,
Vye, Burns, & Hasselbring, 1987; Campione, Brown, Ferrara,
Jones, & Steinberg, 1985). Although DA is a term used to
characterize a number of distinct approaches (see Brown,
Campione, Webber, & McGilly, 1992; Carlson & Wiedl,
1979; Haywood et al., 1990; Palincsar, Brown, & Campione,
1991; Speece, Cooper, & Kigler, 1990; for a review), two crit-
ical features are to determine the learner’s potential for change
when given assistance (e.g., see Campione & Brown, 1987)
and to provide a prospective measure of performance change
independent of assistance (Embretson, 1987).

Unlike traditional testing procedures, score changes result-
ing from examiner intervention are not viewed as threatening

task validity. In fact, some authors argue that construct valid-
ity increases (e.g., Carlson & Wiedl, 1979; Swanson, 1992;
also see Embretson, 1987, for a review).

To obtain information about a child’s responsiveness to
hints or probes, dynamic approaches require the interaction
of an examiner and the examinee. When a student is having
difficulty, the examiner attempts to move the student from
failure to success by modifying the format, providing more
trials, providing information on successful strategies, or of-
fering increasingly more direct cues, hints, or prompts. The
intensity of the intervention ranges from several sessions to
brief intensive prompts in one session. Thus, “potential” for
learning new information (or accessing previously presented
information) is measured in terms of the distance, difference
between, and/or change from unassisted performance to a
performance level with assistance.

Utilizing these procedures to assess potential, a number of
questions can be addressed to determine the validity of the
classification of some children labeled as having learning dis-
abilities. For example, do children with LD, when given in-
structional support on processing tasks, reach the same level
of performance as normally achieving children? An answer
to this question is important because the processing difficul-
ties of children with LD are assumed to be stable when com-
pared to other processing abilities (see Swanson, 1988, for a
review). Thus, if processing performance of children with LD
can be modified and their performance is comparable statisti-
cally to normally achieving children, the “intrinsic nature” of
LD has to be reexamined.

Problems with Current Dynamic Testing Models

Although DA has been suggested as an alternative or sup-
plement to traditional assessment (see Palincsar, Brown, &
Campione, 1991 for a review), no published standardized
data are available on such procedures. In fact, DA has been
criticized because of its highly clinical nature and poor relia-
bility (e.g., Palincsar et al., 1991). Further, interactive testing
procedures (i.e., DA) have not been operationalized in terms
of test-related interventions characteristic of a school testing
situation. That is, a school psychologist or diagnostician usu-
ally samples a student’s processing ability during short test-
ing sessions, not over an extended period of days or sessions.

Other difficulties arise when applying current dynamic as-
sessment (DA) models to the classification of children with
possible LD. Because of the diversity of DA approaches, I
will outline only general problems. (The reader is referred to
Brown et al., 1992, for a description of various DA ap-
proaches.) The limitations are as follows:

1. Several DA approaches (e.g., testing the limits) rely ex-
tensively on verbal cues or verbal comprehension, or
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both. The poor linguistic processing of children with
learning disabilities is well established in the literature
(e.g., Shankweiler & Crain, 1986; Siegel & Ryan, 1989).
Thus, children suspected of having LD would be at a clear
disadvantage if the interaction (via, probes, cues, etc.) be-
tween the examiner and examinee were primarily verbal
in nature. Although intervention must include verbal in-
formation (via prompts, hints, explanations, etc.), such
procedures would have to allow for some compensatory
processing (e.g., visual/spatial) or alternative processing,
or both, to meet task demands.

. Most DA procedures have been validated primarily on
tasks that have weak correlations with academic products.
Further, some tasks in which change has been shown
(e.g., Raven Progressive Matrices, Block Designs) have
little relevance to areas in which children with LD experi-
ence difficulties (reading and writing).

. Some modified testing situations in DA reflect open-
ended flexibility, but not necessarily consistent applica-
tion (i.e., replication depends on the examiner’s clinical
skills). Some DA approaches fail to use a standardized
approach but, rather, develop in interaction with the ex-
aminee. Such a clinical approach may hamper the devel-
opment of consistent rules, principles, and procedures to
assess performance accurately.

. Most DA procedures are completely inappropriate for a
school psychologist’s or diagnostician’s context as cur-
rently defined. Some DA procedures are not usable be-
cause they reflect interventions across several sessions
rather than provide a picture of “responsiveness” in one or
two testing sessions. Although this criticism is more prac-
tical than conceptual, most testing situations, at least for
the school psychologist, involve classifying of children for
instructional purposes in less than three testing sessions.
Granted that assessment and intervention are closely
aligned for classification purposes; however, one is inter-
ested in how flexible children’s processing ability is dur-
ing brief observation periods.

. The “level” or “meaning of”’ the dependent measures is in
question. Some DA approaches focus on change scores
(products) rather than the processes that are changing. Al-
though the assessment of LD certainly can be directed at
how much change can occur in a score, of more interest
are the cognitive processes or strategies that may influ-
ence the changes.

. All DA approaches I have reviewed suffer from psycho-
metric adequacy. The majority of DA approaches lack in-
formation on the validity or reliability of scores. Although
changes can occur in scores during DA, we are uncertain
if the change scores are better predictors of future perfor-
mance in academic domains such as reading when com-
pared to initial (static) testing conditions.

7. Insome DA approaches it is uncertain whether changes in
performance reflect information that is available or acces-
sible in the “mind” of the child tested or merely reflects
changes in testing format. For example, in some DA pro-
cedures, changes in performance may be related to in-
creasing task familiarity, instructions, expectations, or in-
dividual attention. Thus, changes are not necessarily
influencing any deep cognitive structures as much as they
are directing the child’s attention to important task
parameters.

Further, it is uncertain whether examiner feedback to the
child suspected of having LD activates the information that is
already in the child’s mind or reintroduces the concept again
to a poorly stored original memory trace. For classification
purposes, the differences between learners on these latter is-
sues are important if gains in scores are to be attributed to
changes in environment or changes in cognition, or both.

Recent Work Applying DA to the
Classification of Learning Disabilities

To partly address some of the above issues, I have invested
considerable time in developing a standardized test that includes
components of DA (systematic probing, assessing the main-
tenance of performance after probing), and information proc-
essing (the source of problems in children with learning disabil-
ities). Before talking about the method of DA for this measure,
however, I need to discuss the substance of assessment.

I assume that a major process underlying all problem-
solving activities (i.e., intelligent behavior) can be accounted
for by individual differences in working memory. All major
information-processing models on skill acquisition and learn-
ing include the component of working memory (e.g., see
Baddeley, 1986; Cantor & Engle, 1993; Just & Carpenter,
1992) because it is highly correlated with performance on
several academic and language-related tasks such as vocabu-
lary (e.g., Daneman & Green, 1986), reading comprehension
(e.g., Engle, Cantor, & Carullo, 1992), language acquisition
(e.g., Gathercole & Baddeley, 1989), problem solving (e.g.,
Kyllonen & Christal, 1990), and mathematics (e.g., Swanson,
Cooney, & Brock, 1993), to name a few. In fact, correlations
between working memory measures and reading or intelli-
gence measures with adult samples are in the range of .55
to .92 (e.g., see Carpenter, Just, & Shell, 1990; Daneman &
Carpenter, 1980; Kyllonen & Christal, 1990). Coupled with
these findings, deficits in working memory have been at-
tributed to children experiencing learning difficulties (e.g.,
Siegel & Ryan, 1989; Swanson 1993b, 1993c¢).

Traditionally, working memory is defined as a system of
limited capacity for the temporary maintenance and manipu-
lation of information (e.g., Baddeley, 1986; Just & Carpenter,



1992). Tasks that measure working memory are those in
which a person must hold a small amount of material in mind
for a short time while carrying out further operations simul-
taneously. Everyday examples of working memory tasks in-
clude holding a person’s address in mind while listening to
instructions about how to get there, or perhaps listening to the
sequence of events in a story while trying to understand what
the story means.

Described in this way, working memory differs from a re-
lated concept of short-term memory that is typically used to
describe situations in which small amounts of material are
held passively (e.g., digit or word-span tasks) and then repro-
duced in an untransformed fashion (Cantor, Engle, & Hamil-
ton, 1991; Just & Carpenter, 1992). Several studies in the ex-
perimental literature indicate that working memory and
short-term memory measures are distinct (e.g., Cantor et al.,
1991; Daneman & Carpenter, 1980) and reflect independent
variance in their contributions to achievement (e.g., Cantor et
al., 1991; Kyllonen & Christal, 1990; Swanson, 1992).

COGNITIVE PROCESSING TEST (S-CPT)

To date, no standardized instruments have been developed
specifically for use in school settings to measure information-
processing ability under static and dynamic testing condi-
tions. Thus, development of the Cognitive Processing Test
(S-CPT; Swanson, 1995) was stimulated by the need for a
comprehensive instrument to assess important components of
processing ability under standardized dynamic testing condi-
tions. The three stated purposes of the test are

1. To provide an approximate index of processing potential.
Processing potential is defined as the difference between
an individual’s actual performance level (his/her perfor-
mance as typically measured on standardized tests) and
the degree of processing competence the individual can
achieve with aid. Thus, processing potential is determined
by assessing the examinee’s ability to incorporate hints or
probes to maximize test performance. The administration
of probes or hints provides diagnostic information about
whether the examinee’s ability to access information can
be facilitated and higher levels of performance can be
achieved when instructional support is provided. In addi-
tion, an assessment is made of the examinee’s ability to
maintain a high level of performance when instructional
supports are removed.

2. The test measures the examinee’s declarative knowledge of
the best “plan” to remember information. For certain sub-
tests, the examinees chose one of four strategies they believe
will facilitate future recall. It is assumed that some exami-
nees who selected certain strategies do better on informa-

tion-processing tasks than those who select other strategies.
The strategy choice provides diagnostic information about
how the examinee may be mediating information.

3. The test serves as a diagnostic tool to help identify
strengths and weaknesses in processing ability. The test is
designed to identify individuals who have difficulty learn-
ing information, as well as students who excel in process-
ing new information. Thus, performance on the S-CPT is
expected to correlate with various achievement and apti-
tude measures.

Relevant Research

In response to some of these assumptions, I would like to
briefly review some recent work I have done in standardizing
a DA measure and how it facilitates the classification of chil-
dren with LD (see Swanson, in press b for a description of the
complete study). Two studies are reviewed, which had the
following purposes.

First, a determination was made as to whether processing
“potential,” via DA, is related to academic achievement. Proc-
essing potential was defined as the score obtained with exam-
iner assistance (i.e., gain score). Study 1 serves as a validation
study as to whether processing potential, via DA, contributes
unique variance to achievement beyond what already is con-
tributed by a traditional intelligence measure. Linking DA with
achievement, as well as determining if “potential” as measured
on a commonly used IQ test differs from potential as measured
under dynamic testing conditions in the prediction of achieve-
ment, is an important issue if DA is to be taken seriously as a
valid assessment procedure in the diagnosis of LD.

The tasks used in Study 1 for assessing information-proc-
essing potential are related to working memory. The stan-
dardized test (N = 1610) used to measure working memory is
the Swanson-Cognitive Processing Test (S-CPT, Swanson,
1995). This is an individually administered battery that is as-
sumed to measure different aspects of working memory abil-
ity and processing potential. Working memory is defined in
this test as concurrent processing and storage activities,
whereas potential, via DA, is defined as (a) the learner’s per-
formance change relative to initial performance when given
assistance (gain) and (b) performance change independent of
assistance (maintenance).

Second, it was of interest to determine if children with LD
can be discriminated, via DA, from children whose process-
ing difficulties are highly sensitive to examiner assistance
(referred to as instructionally deficient children) and children
(referred to as slow learners) whose processing difficulties
are poor but (a) stable (minimal change between initial and
gain score) and (b) commensurate with their low achieve-
ment (i.e., minimal discrepancy in standard scores exists be-
tween processing and achievement).
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As stated earlier, this is an important contrast, as several
studies (e.g., Fletcher et al., 1992; Stanovich & Siegel, 1994)
indicate that no clear processing distinctions exist between
slow learners and children with LD. Caution, however,
should prevent us from concluding that children with LD
cannot be distinguished diagnostically from other learning
ability groups. The fact that current practices using static
measures do not distinguish children with LD from children
who are low achievers does not mean it cannot be done.
Thus, in Study 2, we examine whether a child’s response to
assisted performance provides a frame of reference for sepa-
rating children who are teaching disabled (i.e., children
whose processing performance is easily modified with assis-
tance) and slow learners (children whose assisted and unas-
sisted processing performance matches their achievement
scores) from those who have learning disabilities (i.e., chil-
dren who maintain a discrepancy between general processing
performance and achievement under assisted and unassisted
testing conditions). We also hope to provide partial answers
to the five conceptual issues raised earlier related to testing
the validity of discrepancy scores.

Study 1
Question: Does dynamic assessment better predict
achievement than traditional IQ measures?

The question of interest is whether performance on informa-
tion processing tasks, as reflected on the S-CPT, provides any
unique prediction to achievement beyond what already is con-
tributed by 1Q. If achievement—in this case, reading and math-
ematics—is influenced by measures of information-processing
potential, one would expect the correlation between process
measures and achievement to be significant. Further, one
would expect measures of information-processing potential,
via DA, to contribute significant variance to achievement be-
yond what already is contributed by a traditional IQ measure.

It also was of interest to determine if information-process-
ing measures that reflect assisted processing performance are
better predictors of achievement than initial or unassisted per-
formance on the same processing measures. It was assumed
that assisted performance better reflects processing potential
than unassisted performance does and therefore would con-
tribute significant variance to academic achievement. If this
is the case, measures of performance gain would provide bet-
ter estimates of academic performance than initial perform-
ance measures.

To this end, the present study compared the criterion-re-
lated validity of the initial and DA scores from the S-CPT
with that of the Wechsler Intelligence Test (WISC-R). Chil-
dren of varying reading ability participated in Study 1. The
sample of 24 females and 37 males was selected from the
standardization study of the S-CPT. To ensure a wide range
of achievement performance, the present sample included

10 children with poor reading skills, 40 skilled readers, and
11 highly skilled readers, based on the reading subtest of the
Wide Range Achievement Test-R (Jastak & Wilkinson,
1984). The only other stipulation in the sample selection was
that the children show a higher standard score for the gain
(dynamic) than initial testing condition. It was assumed that if
a valid test is to be made of the assumption that gain perfor-
mance contributes unique variance to academic achievement,
then the sample should reflect improved standard scores for
the gain when compared to the initial testing condition.

Children were tested in school districts surrounding a large
urban area in the Northwest. All participants were selected
from middle-class to upper-middle-class schools. Ethnicity
for the sample was Anglo-European. The mean chronologi-
cal age for the sample was 10.63. All children were individu-
ally administered the WISC-R, reading and mathematics sub-
tests from the WRAT-R, and the S-CPT.

S-CPT Battery. An important feature of a/l subtests in this
test battery is that they require the maintenance of some in-
formation during the processing of other information. The
processing of information is assessed by asking examinees a
comprehension question about to-be-remembered material,
whereas storage is assessed by accuracy of item retrieval. For
example, on the Rhyming subtest discussed below, exami-
nees are presented the words “lip-slip-clip” and asked if “ship
or lip” was presented in the word set. They then are asked to
recall the previously presented words (lip-slip-clip) in order.
On the visual-spatial subtests the process question focuses on
the spatial location of items. For example, on the Visual Ma-
trix subtest, the examinee is presented a series of dots in a
matrix and is allowed 5 seconds to study the matrix. After the
target matrix is removed and the examinee is presented a
blank matrix (a grid with no dots), the examinee is asked a
process question: “Were there any dots in the first column I
showed you earlier?” After answering the process question,
the examinee is asked to draw dots in the correct boxes.

A previous study (Swanson, 1992), and the research re-
ported in the testing manual (Swanson, 1995) established the
psychometric characteristics (construct and criterion-related
validity, reliability) for the measures (also see Swanson, in
press a and b). A brief description of the various subtests ad-
ministered under static and dynamic testing conditions is pre-
sented below.

Description of Subtests. The 11 subtests are described in
detail elsewhere (Swanson, 1992; 1993b) and therefore are
described only briefly here.

Subtest I—Rhyming. This subtest assesses the examinee’s
recall of sets of words of increasing complexity that rhyme.

Subtest 2—Visual Matrix. This subtest assesses the exami-
nee’s ability to remember visual sequences within a matrix.

Subtest 3—Auditory Digit Sequence. This subtest assesses
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examinee’s ability to remember numerical information em-
bedded in a short sentence. A sample sentence (item 3) is:
“Now suppose somebody wanted to have you take them to
the supermarket at 8651 Elm Street....” They then are pre-
sented a process question. The process question is: “What is
the name of the street?”

Subtest 4—Mapping and Directions. This subtest assesses
whether the examinee can remember a sequence of directions
on a map that does not have any labels. The examiner pre-
sents the examinee with a street map with lines connected to
a number of dots that illustrate the direction a bike would go
to get out of the city.

Subtest 5—Story Retelling. This subtest assesses the exam-
inee’s ability to remember a series of episodes presented in a
paragraph. The examiner reads a paragraph, asks a process
question, and then asks the examinee to recall all the events
that have occurred.

Subtest 6—Picture Sequence. This subtest assesses the ex-
aminee’s ability to remember a sequence of shapes of in-
creasing spatial complexity. Pictures of shapes are presented
on a series of cards, a process question is presented, cards are
gathered and shuffled, and then the examinee is instructed to
arrange those cards in the correct sequences.

Subtest 7—Phrase Sequence. This subtest assesses the ex-
aminee’s ability to remember isolated phrases. A sample se-
quence of phrases is: a flowing river, a slow bear, a gripping
tire. A sample process question is: “Are the words about a
bear or a boat?”

Subtest 8—Spatial Organization. This subtest assesses the
examinee’s ability to remember the spatial organization of
cards that have pictures of various shapes. These cards are or-
dered in a top-down fashion.

Subtest 9—Semantic Association. This subtest assesses the
examinee’s ability to organize words into abstract categories.
For example, the examinee is directed to retrieve the words
that go together (e.g., shirt, pants, and shoes; apple, orange,
and grapes).

Subtest 10—Semantic Categorization. This subtest assesses
the examinee’s ability to remember word associations within
categories. A sample item is: job, teacher, firefighter, police
officer; season, summer, winter, fall. A sample process ques-
tion is: “Which word, ‘soldier’ or ‘summer,” was presented?”

Subtest 11—Nonverbal Sequencing. This subtest assesses
the examinee’s ability to sequence a series of cards with pic-
tures of nonsense shapes in which the examiner does not pro-
vide the organization. The examinee is asked to reproduce the
cards by each row based upon their original organization.

A complete description and example of probing (DA) are
provided in Swanson (1992). Hints (probes) are presented to
the examinee after he or she fails an item in each subtest. The
hints are ordered in terms of explicitness; the general hints are

given first, and more explicit hints later. Hints are adminis-
tered based on the type of error made (i.e., whether the error is
related to recency, primacy, or middle item), and prompting
procedures continue until all targeted items cannot be recalled.
The “bow-shaped curve,” commonly found in episodic mem-
ory studies, provides the basis for ordering a series of hints
from implicit to explicit information.

For example, consider the Rhyming Task (Subtest 1),
which includes the sample item “car-star-bar-far” and the
process question, “Which word did I say—jar or star?” Based
on where the child omits, inserts, or orders the words incor-
rectly, a series of probes might include the sequence: (1) The
last word in the sequence was “far”; now can you tell me all
the words in order? (2) The first word in the sequence was
“car”; now can you tell me all the words in order? (3) The
middle words in the sequence are “star”” and “bar”; now can
you tell me all the words in order? and (4) All the words in or-
der are “car-star-bar-far”; now can you tell me all the words?

The examiner provides a series of hints based on the error
that is closest to Probe 1. For example, suppose the child for
the example responds car-bar-far. The child obviously left
out a word in the middle, so the experimenter would provide
a hint related to the middle words (Probe 3 in this case). If
Probe 3 does not provide the correct response, the experi-
menter then would move to Probe 4. In contrast, if a child re-
sponds initially by saying only car, the sequence would be-
gin with Probe 1 and proceed through all probes until the
correct response is given. If a correct response does not occur
after the probing, the task is discontinued and the next task is
administered. If the examinee responds correctly, the next set
of items of increased difficulty is presented.

Maintenance performance also was established by read-
ministering the highest item on the gain condition but with-
out prompts. Maintenance performance was tested after the
first six subtests had been administered (session 1). Mainte-
nance performance for the next five subtests (subtests 7
through 11) was determined after administration of subtest 11
(session 2). Approximate time to assess maintenance was
15 minutes in each session.!

! The reader may question whether systematic cuing represented in the
current procedures reflects dynamic assessment; that is, the current proce-
dures emanate from information-processing research, whereas some readers
associate dynamic assessment with mediated learning (e.g., Feuerstein,
1980) or as a derivative of Vygotsky’s (1978) assumptions on proximal de-
velopment (e.g., Ferrara, Brown, & Campione, 1986). The present approach
attempts to test the limits of children’s performance by providing brief stan-
dardized prompts. It is assumed that such testing conditions on the S-CPT re-
duce the number of inefficient strategies for accessing previously presented
information, thereby directing children to use comparable strategies. The
systematic cuing procedures used in the present study improve access to pre-
viously stored information by emphasizing sequential processing strategies.

(Continued)
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What should we measure? An unresolved issue in DA con-
cerns the nature of scores necessary to measure cognitive mod-
ifiability or processing potential (see Embretson, 1987; Palinc-
sar et al., 1991, for a review). For example, Campione and
Brown (1987) measure modifiability as the number of hints re-
quired to solve a problem that has been failed. The fewer the
hints, the more modifiable is the examinee’s processing.

Embretson (1987) has suggested, however, that this score
“merely provides a better estimate of initial processing abil-
ity.” She suggested that a more appropriate measure is to
bring scores to an asymptotic level (under the probing condi-
tions) and then obtain a second measure on the task perform-
ance after the probes have been removed. The basic rationale
for this measure is to eliminate performance differences that
result from different processing strategies or unfamiliarity
with the laboratory procedures.

Another measure of cognitive modifiability is a simple dif-
ference score (gain score minus initial score). Such a score,
however, is subject to regression toward the mean. In short,
no agreed-upon measure of cognitive modifiability is avail-
able as yet.

To address these issues, as well as to capture the breadth
and depth of processing ability, the S-CPT has six composite
scores, in addition to scores during the initial (static) testing
condition. The first measure, the gain score or asymptotic
level, is defined as the highest score obtainable under prob-
ing conditions. A second measure, probe score (referred to in
the test as instructional efficiency), is determined as the num-
ber of prompts necessary to achieve the asymptotic level. A
third measure, maintenance score, is the stability of the
asymptotic level without the support of probes or hints. The
maintenance measure is scored dichotomously so that if the
gain score is not maintained beyond the initial score, the ini-
tial score is assigned to the examinee. Thus, modifiability for
maintenance conditions is measured in an absolute sense.

A fourth measure captures the difference between the gain
and initial scores. This processing difference score measures
the difference between the actual performance level and the
level of potential performance as determined under guided
assistance. Vygotsky (1935/1978) considered this in-between

It is assumed that by directing all children to use these strategies, the num-
ber of competing strategies employed is reduced.

It also is important for the reader to note that no current dynamic testing
procedures to date have produced evidence related to the psychometric qual-
ities of the measures. Further, interactive testing procedures have not been op-
erationalized in terms of a test-related intervention characteristic of a school
psychologist’s or a teacher’s testing situation. Most studies of dynamic as-
sessment have involved intervention over several sessions, which prohibits
their use by school psychologists in normal testing situations. Thus, the pur-
pose of this study was to measure the sensitivity of a test-related intervention
that was sufficiently brief to administer within a normal testing period.

state “the zone of proximal development.” A fifth score cap-
tures processing stability. This score is determined by sub-
tracting the initial score from the maintenance score. A high
stability score suggests that some internalization of previous
guided instruction has occurred.

A final score, strategy efficiency, relates to selecting a strat-
egy prior to recall. As previously stated, six of the 11 subtests
required subjects to select a picture of someone using a strat-
egy that best reflects how they plan to remember. The strategy
efficiency score reflects the examinee’s procedural knowledge
prior to DA. Picture choices are ranked in terms of efficiency,
based on the standardized sample. It is assumed that the
degree of modifiability in performance may be related to indi-
vidual differences in procedural knowledge.

Results. All raw scores from the S-CPT were transformed
to standard scores, based on the standardization sample. These
scores were standardized by age.

The results clearly indicated that Gain scores are better
predictors of achievement than WISC-R scores in the current
sample. Further, Gain scores are the only variable that signif-
icantly predicted mathematics performance.

What does this study suggest about classification of children
suspected of LD? First, when contrasted with the WISC-R, the
results suggest that DA, via the S-CPT, contributes significant
variance in predicting reading and math achievement. Al-
though the usefulness of intelligence scores has been ques-
tioned in the past in terms of their value in predicting reading
(Siegel, 1989), the present study does suggest that DA mea-
sures contribute important variance. Second, the results suggest
that reading and math performance can be better predicted
from scores on the S-CPT than the WISC-R. Finally, scores
that reflect processing potential (gain) are better predictors of
achievement than initial and WISC-R scores, suggesting that
criterion-related validity is enhanced under dynamic testing
conditions. In general, the results support the validity of using
DA measures to predict achievement.

Study 2
Question: Does the classification of learning disabilities
change as a function of dynamic assessment?

Study 2 gets to the heart of the classification issue. This
study addressed the issue of whether children with LD can be
separated from other children who are seriously deficient in
reading, via DA procedures. A focus on reading is important,
as 80 percent of the children served in special education set-
tings have reading disabilities.

What does a child with learning disabilities look like from a
dynamic testing perspective? Assuming that general working
memory performance (based on Study 1) is a better ““stand-in”
for potential than a Full-Scale WISC III score (or any other tra-
ditionally administered intelligence test), an LD child’s general
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processing potential is in the average range. This general proc-
essing score (gain score) is discrepant from the achievement
score in at least one academic domain (e.g., reading).

Further, under dynamic testing conditions, LD children’s
general overall processing score is stable when compared to
nondynamic testing conditions. That is, although some chil-
dren suspected as having LD will experience increases in
processing performance on some isolated domains of work-
ing memory (e.g., visual-spatial versus verbal), their general
scores will remain the same. This is because their deficit area
(e.g., verbal working memory) loses ground relative to the
standardization group, whereas their strong processes (€e.g.,
visual-spatial processing) relative to their deficit processes
maintain their rank relative to the standardization group.
Thus, general scores (similar in computation to a Full Scale
score) capture both the losses and gains in processing perfor-
mance under dynamic testing conditions. In short, the general
processing score of children suspected of having LD remains
fairly stable from static (i.e., initial scores) to dynamic testing
conditions (gain and maintenance scores).

Given that children with LD exhibit general information-
processing performance that is (a) stable across initial and dy-
namic testing conditions and (b) their general processing po-
tential score is discrepant from their academic achievement,
these children might perform differently on working memory
measures than children whose performance is more suscepti-
ble to change, via examiner assistance.

In Study 2, two diagnostic groups are of interest in deter-
mining discriminant validity of our classification scheme.
One group, instructionally deficient, or teaching-deficient,
children, was defined as poor readers who demonstrate sub-
stantial improvement in information-processing performance
during dynamic testing conditions relative to their initial test
performance. For the present study, instructionally deficient
children were defined operationally as children who yield
high Probe and Gain scores when compared to other sub-
groups within a poor reading sample.

The second group, slow learners, was defined operation-
ally as having below average performance across an array of
cognitive measures under static and dynamic testing condi-
tions when compared to the other groups. It also was assumed
that their potential score, as measured by Gain performance,
is not discrepant from their achievement scores (e.g., see
Fletcher et al., 1992; Siegel, 1992; for a related discussion on
IQ and achievement scores). This group is analogous to cur-
rent classification procedures that define nondiscrepancy
groups as having low Full Scale and reading scores.

To this end, school-identified LD and skilled readers were
compared on an array of subtests from the S-CPT adminis-
tered under nonassisted (static) and assisted (dynamic) test-
ing conditions. LD readers’ and skilled readers’ perform-

ances then were cluster-analyzed on Gain and Probe scores
(the number of probes necessary to establish gain perform-
ance). Although a cluster analysis was expected to identify
distinct subgroups, it was uncertain whether these empirically
derived subgroups match diagnostic classifications reflective
of slow readers and instructionally deficient children.

It also was unclear whether the empirically derived sub-
groups present unique profiles that differ from one another on
variables independent of the classification variables. Thus,
we tested the assumption that, although groups of children
with reading deficiencies can score similarly on initial proc-
essing tests, they may perform significantly different from
one another when provided examiner assistance. Further,
these performance differences may prove useful in discrimi-
nating operationally defined LD children from other children
who are poor readers.

All 155 participants were selected from public and private
schools surrounding large urban areas. Consistent with the re-
cent literature, children with LD met a minimum level or basal
level on standardized intelligence tests IQ and performed be-
low a standard score of 85 on a word-recognition measure.
For LD readers, ethnicity was 57% Anglo-European, 8%
Black, 31% Hispanic, and 4% other. For skilled readers, eth-
nicity was 71% Anglo-European, 5% Black, 21% Hispanic,
and 3% other. Chronological age was 10.55 for poor readers
and 10.66 for skilled readers.

No significant differences were found between ability
groups in terms of chronological age or gender, but clear dif-
ferences did emerge between groups in terms of ethnic repre-
sentation. All ethnic groups spoke English as their primary
language. The high-ethnic representation in the poor reading
(LD) sample reflects the geographic region (Southwest) of
the sample selection.

The sample of children reflected the diversity of children
classified with learning disabilities found in the majority of
schools (i.e., IQ scores in the average to low-average range,
but achievement scores significantly below average). Further
classification of children with LD followed state and provin-
cial guidelines that closely matched the 1977 Federal Regis-
ter definition. The definition reflects: (a) a learning problem
that is specific, generally confined to one or two academic ar-
eas; (b) the child’s poor achievement is not commensurate
with his/her ability as in other academic areas, which are av-
erage or above based on the child’s chronological age; and
(c) the learning difficulty is not primarily the result of retar-
dation, poor teaching, or cultural deprivation.

All children with LD were administered the reading and
math subtests from the Wide Range Achievement Test (Jas-
tak & Wilkinson, 1984). Intelligence scores were measured
on the K-ABC, the Slosson Intelligence Test-R (SIT-R), the
WISC-R, or the Peabody Picture Vocabulary-R Test.
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Results. All S-CPT scores were significantly higher for
skilled than LD readers. To determine which measure best
predicted reading ability group classification, the six compos-
ite scores (initial, gain, maintenance, probe, processing differ-
ence, and stability score) from the S-CPT were entered into a
forward stepwise discriminant analysis. The analysis indicated
that Gain scores best predicted ability group classification.

A closer look at the school-based LD classification. Al-
though the above analysis indicates that Gain scores best pre-
dict ability group classification, the discriminant validity was
weak. The weak discriminant validity is attributable to the het-
erogeneity within each reading group. To address this problem,
subgroups were derived empirically, via a cluster analysis. A
nearest centroid sorting procedure created four subgroups
within each sample. Variables used to cluster the groups were
arithmetic, gain, and responsiveness to instruction (probe
scores) performance. Arithmetic was used as a clustering vari-
able, as it has served as a major variable in the subtype classi-
fication (Siegel & Ryan, 1989; also see Rutter & Yulle, 1975).
Gain scores were used because these scores best predicted
reading classification, and Probe scores because they reflect re-
sponsiveness to hints.?

To classify the subgroups, it was necessary to analyze dis-
crepancy scores between processing potential (i.e., initial,
gain, maintenance) and achievement. Such an analysis pro-
vides some external validity for interpreting the above clus-
ters, because two of the processing scores (initial and main-
tenance scores) used to compute a discrepancy were not used
in the cluster analysis. The standard score differences be-
tween the three main S-CPT scores (initial, gain, mainten-
ance) and achievement scores (reading and arithmetic scores)
are shown in Figure 1.

Because all scores are standardized, it is a rather straight-
forward procedure in reanalyzing the classification of chil-
dren labeled as having LD.? For the LD sample, the first sub-
group showed minimal discrepancy between S-CPT and

2 The reader should note that we did not cluster the groups in terms of dis-
crepancies between component scores (verbal versus spatial; episodic versus
semantic, retrospective versus prospective errors) as a function of static ver-
sus dynamic testing conditions. This was because we were trying to deter-
mine global patterns within in a school-identified LD sample. Such a micro-
analysis, however, should be done for a more refined classification of
learning disability subgroups (e.g., the criteria of an LD subgroup under dy-
namic testing conditions are that some component scores are in the average
range and discrepant from the poor achievement score, whereas the deficit
component matches the deficit achievement score.

3Remember the classification criteria for LD using dynamic classification
criteria: (a) processing score that is stable across initial and dynamic testing
conditions, and (b) general processing potential (gain and maintenance)
score that is discrepant from academic achievement. No doubt, a classifica-
tion scheme also can be argued at the specific process level (e.g., verbal
processing score is below average and stable across initial and dynamic test-
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FIGURE 1
Discrepancy Scores as a Function of Subgroups

achievement scores. This group performed poorly on all clas-
sification variables. Most important, the mean potential score
(Gain score) was at the same level as the reading and math
scores. This group was defined as slow learners.*

Subgroup 2 showed no important discrepancies between
mathematics performance and S-CPT scores, but clear dis-
crepancies existed related to reading. Subgroup 2’s achieve-
ment scores are characteristic of dyslexic children identified
in the literature (Siegel & Ryan, 1989). With their average
performance in math coupled with average performance in
reading, this group was defined as dyslexic or children with
specific LD in reading.

The third subgroup showed a large achievement discrep-
ancy between achievement and gain and maintenance scores
when compared to the discrepancy between achievement and
initial scores. This group also had the highest Gain and Probe
scores when compared to the other subgroups in the school-

ing conditions, whereas the visual spatial score is average or above average
under both testing conditions, and/or (c) a processing potential score at a
component level (visual-spatial) is discrepant from an academic achievement
and verbal processing score). For a representation of how dynamic scores
can be included in discrepancy formula as a measure of potential, however,
global scores (similar to the Full-Scale WISC-III) were used to illustrate dis-
crepancies in performance.

4One also may create the argument that because all children have IQ scores
> 85, S-CPT standard scores should match the low-achievement standard
scores for the LD classification to hold (i.e., the slow-learning group). The
problem with this definition, of course, is that the discrepancy model (differ-
ence between processing potential and academic achievement) is completely
eliminated from the classification (i.e., a key construct of LD). In addition, if
IQ is used only as a basal measure to separate LD children from those with
mild retardation, then approximately 91% of the LD sample were misclassi-
fied—a situation that may severely restrict access to special services.
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identified LD sample. These children were defined opera-
tionally as instructionally deficient because of their high re-
sponsiveness to probes when compared to other subgroups
(as well as their above average scores on the S-CPT, based on
the standardization sample).

Subgroup 4 showed a large discrepancy (similar in range
to subgroups 2 and 3) in S-CPT scores and achievement in
both reading and mathematics. Their Gain and Probe scores,
however, were in the low-average range. This subgroup was
defined as having LD in reading and mathematics.

Thus, based on the cluster analysis, approximately 17% of
the sample’s (subgroup 3) processing performance is easily
modified and therefore reflects instructionally deficient chil-
dren, whereas 9% of the poor-reading sample (subgroup 1)
were best classified as slow learners. Further, the discrepancies
in subgroup 2 and 4 between potential (Gain scores) and
achievement scores clearly are distinguishable from slow learn-
ers (i.e., no significant discrepancy emerged in this sample).

Heterogeneity in performance also existed within the
skilled reading sample. A cluster analysis was computed on
the skilled reading sample, which yielded four subgroups. The
four subgroups that emerged were classified as gifted (high
Gain scores), low math achievers (low scores in math), skilled
math achievers (high math scores), and instructionally respon-
sive children (high probe scores).

Achievement and processing. The subsequent analysis
compared the subgroups across the two reading samples. To
simplify the reporting of results, children with LD were re-
ferred to as subgroup 1 through subgroup 4 (slow learner, LD
reader, instructionally deficient, and LD reading/math, respec-
tively), and skilled readers were referred to as subgroups 5
through 8 (gifted, low math, skilled math, and instructionally
responsive, respectively). Also as expected, significant differ-
ences were found between the eight subgroups in reading and
mathematics. Because of the classification criteria, none of the
subgroups from the LD sample scored comparably to skilled
readers on the reading measure. Two subgroups, however, did
score comparably to skilled readers on the mathematics mea-
sure. For the two classification variables for subgroup deter-
mination from the S-CPT, some statistically comparable
scores were found between subgroups of skilled readers and
LD children on scores from the dynamic testing condition:
Gain and Probe performance.

Demographic differences. No significant differences were
found between subgroups related to gender. In terms of eth-
nicity, however, clear differences emerged between sub-
groups. This is a critical finding because some children of mi-
nority descent are placed inappropriately in LD classrooms.
Minority children are highly represented in the instructionally
deficient group in the LD sample, and in the instructionally
responsive subgroups in the skilled reading group. This find-

ing implies that some minority children are classified incor-
rectly as having learning disabilities. Further, some minority
children respond readily to examiner assistance, providing a
better estimate of their information-processing performance.
In essence, a high representation of children are labeled in-
correctly as having learning disabilities.

External validity. The external validity of the above classifi-
cations was analyzed by comparing the subgroups on variables
not used in the original classification. The four composite
scores not related to classification variables (initial, mainte-
nance, processing difference, stability) yielded significant dif-
ferences between subgroups. These differences are shown in
Figure 2. Differences were found between subgroups on initial,
maintenance, processing difference, and stability scores. As
shown in Figure 2, these results indicate that subgroup 1 is con-
sistently low and subgroup 5 is consistently high on measures
external to the classification variables. Subgroup 3 clearly was
discriminated from the other subgroups in the LD sample on
processing and stability scores, but not initial scores.

Subgroups
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FIGURE 2
Processing Scores as a Function of Subgroups

In sum, some subgroups were easily discriminated on mea-
sures independent of the classification variables, and some
subgroups were not. Three important findings related to clas-
sification issues emerged. First, except for mathematically
gifted children (subgroup 5) and slow learners (subgroup 1),
no differences emerged among the other subgroups on gen-
eral scores from the initial testing condition. This is impor-
tant because the static or initial score condition characteristic
of most assessment approaches did not clearly differentiate
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the subgroups of poor readers (a finding analogous to the no-
tion that children with and without LD are in the normal
range of intelligence). On measures of general potential
(Gain scores), however, clear differences emerged between
subgroups.

Second, instructionally disabled (subgroup 3) children in
the poor reading sample scored similarly to the instruction-
ally efficient subgroup (subgroup 8) in the normal reading
sample on Probe and Gain scores, as well as measures not
used in the classification of subgroups: maintenance, proc-
essing difference, and stability scores. This finding is impor-
tant because some children school-classified as LD are com-
parable to normally achieving children in general information
processing ability and, therefore, are classified incorrectly.

Finally, scores between children with reading disabilities
and children with both reading and math disabilities (sub-
groups 2 and 4) were comparable to low and high math per-
formers (subgroups 6 and 7) in the skilled reading group
across all processing conditions under both dynamic and
static testing conditions. These children, however, were
clearly separated from slow learners (group 1) and instruc-
tionally responsive children (subgroup 3) under dynamic test-
ing conditions.

Because discrepancy scores between potential and achieve-
ment are commonly used in the diagnosis of LD, these scores
were analyzed further. As shown in Figure 1, six discrepancy
scores (initial, gain, maintenance minus reading and mathe-
matics) were calculated for the eight subgroups. The results
indicated that discrepancies between gain scores and reading
(gain scores minus reading) best predicted subgroup classifi-
cation (45% of the variance in classification). For the initial/
reading discrepancy scores, three subgroups from the learning
disabled sample could be clearly separated from the normally
reading sample.

Further, within the LD sample, an analysis indicated that
the gain/reading discrepancy scores separated the instruction-
ally deficient subgroup from the two learning disability sub-
groups. Thus, a larger discrepancy emerged between teach-
ing-deficient students and learning disability subgroups that
were deficient primarily in reading (subgroup 2) or reading
and math (subgroup 3), even though these subgroups were
comparable in reading performance. No clear discrepancies
between achievement and S-CPT scores occurred for the
slow-learning sample during the initial or dynamic testing
conditions.

In general, Study 2 yielded two important findings. First,
the findings support the notion that processing differences be-
tween some children with or without LD are not primarily a
function of instruction or environmental factors but, instead,
reflect processing variables intrinsic to the child. Further,
some evidence indicates that skilled readers lose some of

their processing advantage when compared to some sub-
groups of children with reading difficulties on some process-
ing conditions (Gain conditions).

Second, the S-CPT was able to identify children who fit an
a priori definition of LD. This definition focuses on (a) the
stability of general processing from the initial to gain condi-
tions, and (b) the discrepancy between general-processing
potential, as reflected in gain condition, and academic
achievement. In terms of processing stability, the results indi-
cated that processing stability was average for three sub-
groups (dyslexic, slow learners, LD reading/math) in the
learning disability sample, whereas one subgroup (instruc-
tionally deficient) exhibited high or above-average modifia-
bility in processing performance.

In terms of performance discrepancies, the results indi-
cated that the discrepancies between potential (Gain scores)
and achievement were high for three subgroups (dyslexic, in-
structionally deficient, LD reading/math) in the learning dis-
ability sample, whereas one subgroup (slow learners) exhib-
ited minimal performance discrepancy.

Thus, only two subgroups (dyslexic and LD reading/math)
met both criteria for classification of LD. These two sub-
groups also were distinct from subgroups in the normal read-
ing sample. That is, although two subgroups in the skilled
reading sample had stability scores comparable to the two
learning disability subgroups, their discrepancy scores re-
flected higher achievement than potential scores. In sum, the
results suggest that Subgroup 2’s and 4’s performance is rela-
tively stable and less amenable to brief intervention when
compared to other groups. Further, their potential scores are
clearly discrepant from their achievement.

Back to the Substantive Issues of Discrepancy Scores

Does Study 2 help address the issues we raised earlier
about validating the use of discrepancy between potential and
achievement as a basis for classifying children as having
learning disabilities? Based on the previous discussion, five
substantive issues about the validity of discrepancy scores in
the classification of LD were raised. How does Study 2 help
address these issues?

1. Construct integrity. Because the S-CPT is geared to
gather scores that estimate learning potential, the S-CPT
is more likely than traditional IQ measures to “tap” stable
as well as “real” discrepancies between potential and ac-
tual achievement (Study 1; also see Swanson, in press a).
That is, Study 1 suggested that because scores from the
dynamic testing condition better predicted achievement
than general IQ scores, they may provide an appropriate
measure of “potential” in discrepancy formulas.
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In addition, as shown in Study 2, the S-CPT makes a
distinction between examinees who are receptive to min-
imal intervention (gainers) versus those who are not. Chil-
dren who have low reading scores and also show minimal
variation in discrepancies for initial, gain, and mainte-
nance versus academic performance would be better can-
didates for LD classification than those who are “clear
gainers” under dynamic testing conditions.

As stated earlier, the beginning step in capturing the
notion of a discrepancy is to match the measure to the
construct definition. If potential is best defined as gain or
maintenance processing performance, such information
seems to have more meaning than a static measure in clas-
sification procedures.

Thus, what we are proposing is an alternative measure
of potential. Rather than using traditional IQ tests, we sug-
gest that scores based on gain performance be included in
the classification of LD. This alternative addresses three
problems with traditional assessment procedures for clas-
sifying children as learning disabled.

First, examinees are assumed to have been provided in-
struction systematically. Unfortunately, current classifica-
tion approaches make no attempt to test directly, with
standardized instruments, an examinee’s responsiveness
to instruction; therefore, it cannot be assumed that the dis-
crepancy reflects a stable processing disorder rather than
a lack of exposure to instruction or systematic instruction.

Second, 1Q measures are included in discrepancy formu-

las on the assumption that they are measures of potential. In
many cases, however, IQ measures reflect the content of
achievement tests, although the processes on such mea-
sures may be indirect (e.g., arithmetic subtest on the WISC-
III and arithmetic tests on various achievement measures).
Finally, discrepancies based on IQ and achievement scores
in many cases are not stable (e.g., Shaywitz, Fletcher, Hola-
han, & Shaywitz, 1992) or reflect normally occurring
events in the general population.
Independence of measures. Previous research has indi-
cated that the commonality in profile between a discrep-
ancy group and a nondiscrepancy group on a number of
processes is related to shared low scores in reading. Al-
though reading scores and initial scores were comparable
among the subtypes with poor reading, it does not appear
that performance related to responsiveness (probe scores),
processing potential (gain scores), and maintenance were.
Thus, distinct profiles in processing performance emerged
between the poor reading groups (i.e., school-identified
children with LD).

Dynamic assessment views performance potential as
modifiable rather than constant. The general form of as-
sessment represented in the S-CPT is: test, provide help,

test, provide help, and so on, which is much like saying
“assess, instruct, assess, instruct.” Therefore, the assess-
ment focus is not on what individuals can display when
working alone but, rather, what they are capable of doing
with escalating levels of assistance. This range from a high
level performance to a partial level of performance is what
Vygotsky (1978) termed the “zone of proximal develop-
ment” (ZPD). It should be obvious that instruction within
the ZPD is desired for classification purposes. Although
obvious in principle, it has been ignored in traditional as-
sessment practice.

. Direction of difference scores. A critical assumption in

testing the discrepancy model is that differences in the di-
rection of the profiles are important. The fact that student
A has an above-average reading score but an average Gain
score (negative discrepancy) should reflect a “different set
of or level of” process variables in terms of performance
than student B with an average gain but low reading score
(positive discrepancy).

As shown in Study 2, readers with high discrepancy

scores between reading/math and Gain scores had higher
processing scores on measures independent of the classifi-
cation measures, when compared to examinees who had
higher reading/math scores compared to their Gain scores.
This finding suggests that the direction of the discrepancy
is important.
Comparable performance between groups is not the same
as the relationship among variables within groups. We
cannot address this assumption from the information pre-
sent in Study 2. In a post hoc analysis, we looked at the best
predictors (all processing scores) of reading within each
subgroup. Clear differences emerged between subgroups
(also found in Swanson, 1993b; 1993c). Although several
previous studies failed to find processing differences be-
tween discrepancy and nondiscrepancy groups, it is possi-
ble that a distinct functional relationship among processes
exist between the groups. There will always be the possi-
bility of co-occurrence (both groups are low and statisti-
cally comparable on various measures), but how the proc-
esses are shared within each ability group must be distinct
to validate the use of discrepancy scores.

. Measure something beyond component parts. Although

the subgroups in Study 2 differed in their discrepancy
between initial and reading/math measures, the sub-
groups clearly reflect a different profile in responsive-
ness to probes. This is important because it suggests a
link between assessment and instructional procedures.
That is, the S-CPT attempts to combine assessment with
instruction, for while students are being evaluated, they
also are being taught strategies about the targeted
information.
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The S-CPT provides partial answers to questions such as:
“How much and what kind of information is needed to im-
prove or help an examinee improve her or his learning per-
formance?” The S-CPT assumes that the key link between as-
sessment and intervention is an understanding of the child’s
sensitivity to change. Thus, the best way to learn about a
child’s responsiveness to instruction is to assess the effects of
experimentally induced change on performance of processes
strongly related to instruction.

The assessment approach used in the S-CPT also has much
in common with instruction by the classroom teacher. There
is (a) an active role for the examiner, (b) a collaborative in-
teraction between the examiner and the child, and (c) a delib-
erate effort to change what is being assessed. The assessment
process yields important information about the kinds of help
needed to be successful on various tasks.

To my knowledge, no data suggest that a certain profile on
DA measures would warrant a certain type of instructional
approach. It seems unlikely, however, that children com-
pletely unresponsive to probes and cues would be responsive
to methods and materials that emphasize active or con-
structed learning strategies (e.g, reciprocal teaching, learning
strategies) or highly interactive teacher/student approaches.
These children would most likely benefit from procedures
that place minimal demands on constructing strategies. The
approaches would emphasize relevant conceptual knowledge
(via drill and practice), motivation, and programmed (e.g.,
computer-mediated) instruction.

Given these caveats, the S-CPT informs the teacher about
instruction for the examinee in a least five ways:

1. Effectiveness of simple feedback on examinee performance

2. Examinee’s general knowledge of strategies (procedural
knowledge)

3. Degree to which instruction is maintained after hints are re-
moved

4. Examinee’s flexibility to simple intervention

5. Examinee’s preference for verbal or visual-spatial informa-
tion, which in turn may inform the teacher about the type of
cues needed to bolster the maintenance of information.

SUMMARY

Results of the two DA studies reviewed raise an important
question as to why DA procedures are able to separate out
slow learners and instructionally disabled children from chil-
dren operationally defined as having learning disabilities. A
second question is why children with LD were generally in-
ferior in performance to average readers under dynamic test-
ing conditions. To answer these two questions, let’s consider
the goals of DA.

Embretson (1987) described three goals of DA: “(1) im-
proving ability estimates; (2) assessing new constructs, and
(3) improving true ability” (p. 167). These assumptions may
be plausible in evaluating the sensitivity of DA measures in
predicting performance in children with LD.

The first explanation is that the DA measures simply pro-
vide a better indicator of ability group differences than the
initial testing conditions. As shown in Study 1, the DA mea-
sures were simply a more sensitive indicator of achievement
than other measures, and therefore the ability group differ-
ences in Study 2 reflect true differences.

An alternative explanation, however, is that the perfor-
mance differences were an artifact of spreading out the
scores. It is unlikely, however, that the ability group differ-
ences in Study 2 were simply an artifact of inducing variance.
For example, Gain scores for examinees operationally de-
fined as LD readers were not that different from initial scores.
Likewise, a significant number of normal achievers improved
their gain scores, whereas other normal readers did not.
Therefore, instead of inducing variance or spreading out the
scores, the measures were sensitive indicators of processing
potential in some students and not others. Thus, a more plau-
sible explanation is that the initial (static) testing conditions
prevented many students from achieving greater success on
the processing measures.

The second explanation is that DA measures tap new abil-
ities: modified performance. To determine if probing proce-
dures in Study 2 modified performance, a post-hoc analysis
of effect size was calculated from the raw scores in the learn-
ing disability and skilled reading sample. Effect sizes were
computed for gain (gain mean score-initial mean score/stan-
dard deviation of initial scores) and maintenance conditions
(maintenance mean score-initial mean score/standard devia-
tion of initial scores). The effect size for raw scores averaged
approximately 1.5 standard deviations for Gain conditions
and about .5 standard deviation for maintenance conditions in
both ability groups. These post-hoc findings suggested that
responsiveness to probes was not simply an artifact of “read-
ing ability,” thereby suggesting that a modification in proc-
essing ability occurred for both ability groups.

Finally, DA influences children’s information-processing
ability. That is, dynamic testing procedures were expected to
produce changes in ability group classification because it is
assumed that many psychological entities are not static (e.g.,
Carlson & Wiedl, 1979; Haywood et al., 1990). The results
clearly support the notion that changes in processing ability
occurred across some ability groups. For example, the results
indicate that some generally “inefficient” information pro-
cessors (such as LD) were influenced by procedures that fa-
cilitate access to previously stored information. Further, some
DA measures were more likely to yield high R2 values than
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the initial scores in discriminating among ability group clas-
sifications, suggesting that new abilities were being tapped.

In summary, measures of processing must be developed to
capture the subtle processing differences between children
with and without LD. The two studies we considered, how-
ever, suggest the applicability of DA to the measurement of
learning potential and provide further evidence regarding the
relationship between performance on information-processing
tasks and the classification of LD.
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