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Dynamic Assessment of Young Children:
Educational and Intervention Perspectives

David Tzuriel1,2

Dynamic/interactive assessment (DA) has been motivated by the inadequacy
of conventional static tests to provide accurate information about the individ-
ual’s learning ability, specific deficient functions, change processes, and medi-
ational strategies that are responsible for cognitive modifiability. A growing
need for DA with young children has emerged recently because decisions
about treatment should be made as early as possible. The objectives of this
paper are to review the major criticism of the standardized static testing
approach, present the theoretical basis of the DA approach, describe current
research on DA of young children within educational and intervention per-
spectives, and suggest some directions for future research. The theoretical
foundations of the presented research derive from Vygotsky’s sociocultural
theory, specifically the zone of proximal development concept, and
Feuerstein’s mediated learning experience theory. DA has been applied with
different clinical and educational groups and was found to be more accurate
in reflecting children’s learning potential than static tests, especially with
minority and learning disabled children. The mediational strategy is also
reported as more effective than other intervention approaches (e.g., graduated
prompt). The DA approach was found useful in assessing outcome effects
of cognitive education programs aimed at enhancing ‘‘learning how to learn’’
skills. Crucial issues of cost-effectiveness, training, reliability and validity,
and generalization are discussed.
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INTRODUCTION: THE NEED FOR DEVELOPMENT OF
DYNAMIC ASSESSMENT

In the last 2 decades there has been a proliferation of research dealing
with dynamic assessment (DA) of learning potential. The growing interest
in DA derives partially from dissatisfaction with standard (static) assess-
ment methods, especially when applied to minority students and learning
disabled children. DA was suggested as a better approach to answer ques-
tions such as: What is the learning potential of individuals? What are the
learning processes responsible for children’s success or failure in school?
What kind of mediation is required to overcome specific learning difficul-
ties? These questions and others have elicited both theoretical elaboration
and research efforts (Budoff, 1987; Campione and Brown, 1987; Carlson
and Wiedl, 1992; Day and Hall, 1988; Elliott and Lauchlan, 1997, Feuerstein,
Rand, and Hoffman, 1979; Feuerstein, Rand, Hoffman, and Miller, 1980;
Feuerstein, Rand, Jensen, Kaniel, and Tzuriel, 1987; Feuerstein, Rand, and
Rynders, 1988; Haywood, 1988, 1997; Haywood and Tzuriel, 1992a; Lidz,
1987, 1991; Luther and Wyatt, 1989; Swanson, 1995; Tzuriel, 1992a, 1996,
1997a, 1998, in press-a; Vygotsky, 1978).

The term DA refers to an assessment of thinking, perception, learning,
and problem solving by an active teaching process aimed at modifying
cognitive functioning. DA differs from conventional static tests in regard
to its goals, processes, instruments, test situation, and interpretation of
results (Budoff, 1987; Campione, 1989; Feuerstein et al., 1979; Feuerstein,
Rand, Haywood, Kyram, and Hoffman, 1995; Grigorenko and Sternberg,
1998; Gupta and Coxhead, 1988; Guthke and Stein, 1996; Hamers, Sijtsma,
and Ruijssenaars, 1993; Haywood and Tzuriel, 1992b; Lidz, 1987, 1991,
1995; Tzuriel, 1996, 1997a, 1988, in press-a; Tzuriel and Haywood, 1992b).
The term static test refers to a test where the examiner present items to
the child and record his/her response without any attempt to intervene in
order to change, guide, or improve the child’s performance. The conceptual-
ization behind using change criteria to predict future cognitive performance
as well as predicted outcome of cognitive intervention is that measures of
modifiability are more closely related to teaching processes by which the
child is taught how to process information than they are to static measures
of intelligence. In other words the mediational strategies used within the
DA procedure are more closely related to learning processes in school and
to other life contexts than are conventional static methods. It is hypothe-
sized therefore that DA gives better indications about future changes of
cognitive structures than do static tests.

DA has emerged from both theoretical conceptions about human cog-
nitive plasticity and practical needs to find more adequate and prescriptive
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diagnostic measures. The educational necessity for changes in assessment
procedures can be explained on both, molar and molecular levels (Tzuriel
and Haywood, 1992b). On a molar level, there have been social changes
towards democratization of the educational system, and a realization that
standardized tests do not provide answers for burning issues. These issues
are related to questions such as: How much human achievement is modifi-
able above and beyond its manifest level of performance? How is cognitive
modifiability molded by socio-cultural factors? What are the cognitive inter-
vention procedures that are most efficient to bring about cognitive changes?
Because DA procedures focus on change processes and on the individual’s
modifiability as a response to environmental efforts for change, they provide
better answers for these questions than do standardized tests.

On a molecular level, DA has been motivated by the inadequacy of
conventional tests to provide precise information about individual differ-
ences of learning ability and specific learning processes. In other words,
conventional tests were not adequate in terms of operational translation
into practice and prescriptive teaching. The lack of clear descriptions of
the cognitive processes may bring about general recommendations for pre-
scriptive teaching and remedial learning strategies. This often creates a
communication gap between psychologists and teachers who have incongru-
ent expectations about testing goals. Utley, Haywood, and Masters (1992)
have criticized the limited value of the standardized tests, which are used
principally for classification and are aimed at providing differential treat-
ment for individuals differing in level and/or pattern of intelligence. Such
a classification not only has limited value, but also may have negative effects
for the following reasons:

(a) The manifest cognitive performance shown by the standardized
test does not necessarily reflect individual differences in latent intelligence.

(b) Even if these tests reflect latent intelligence, it is highly questionable
whether individuals with the same IQ have similar characteristics and needs
that would necessitate similar treatment. Practical experience shows many
times that even children who are virtually identical in terms of characteris-
tics such as age, gender, and IQ show markedly different behavior—
cognitive or affective—and require, therefore, different teaching strategies.

(c) The problems of standardized tests are magnified when applied
with mentally retarded individuals or culturally different children who have
difficulty understanding the nature and requirements of the tests. Support
for this was found by Rogoff and Chavajay (1995), who reviewed the effects
of schooling on performance of Piagetian-type tasks in different cultures.
The high variability found in Piagetian tasks has been attributed to familiar-
ity with materials and concepts, rather than to ability. Cole (1990) also
reached a similar conclusion that concrete operational thinking is influenced
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by the children’s ability to understand the language of testing and the
presuppositions of the testing situation itself.

(d) Another problem relates to the fact that many times psychologists
and educators confuse ability and efficiency in observing or diagnosing
children. Children might have a high level of intellectual ability, as evi-
denced by their problem-solving behavior, but they perform rather ineffi-
ciently on various tasks, especially on those involving time limits.

Vygotsky’s (1978) zone of proximal development (ZPD) concept and
Feuerstein’s mediated learning experience (MLE) theory (Feuerstein et al.,
1979), which serve as the conceptual basis of most DA elaboration, have
emerged as a response to needs to include socio-cultural factors in under-
standing of cognitive development and learning potential. The utility of
DA versus static testing has raised theoretical issues such as (a) prediction
of school achievements by static versus DA measures (Embretson, 1992,
Guthke, Beckmann, and Dobat, 1997; Lidz, Jepsen, and Miller, 1997; Sho-
chet, 1992; Tzuriel, 2000; Tzuriel, Kaniel, Kanner, and Haywood, 1999),
(b) evaluation of cognitive intervention programs aimed at developing
learning potential (Feuerstein et al., 1980; Tzuriel and Alfassi, 1994; Tzuriel
et al., 1999; Tzuriel, Kaniel, Zeliger, Friedman, and Haywood, 1998), (c)
the impact of cultural factors on the individual’s performance in DA versus
static tests (Guthke and Al-Zoubi, 1987; Hessels and Hamers, 1993; Skuy
and Shmukler, 1987; Tzuriel and Kaufman, 1999; Vygotsky, 1978), (d) the
role of mediation within the family as a determinant of an individual’s
cognitive modifiability (Klein, 1988, 1996; Tzuriel, 1998, 1999a; Tzuriel and
Ernst, 1990; Tzuriel and Weiss, 1998), and internalization of novel ‘‘symbolic
mental tools’’ with transition from one culture to another (Tzuriel and
Kaufman, 1999).

The development of the DA techniques has paralleled a continued
dissatisfaction with standardized psychometric tests. Four major criticisms
have been raised with respect to the use of standardized tests:

1. The standard psychometric measures do not provide crucial informa-
tion about learning processes, deficient cognitive functions that are respon-
sible for learning difficulties, and mediational strategies that facilitate learn-
ing (Feuerstein et al., 1979; Guthke and Stein, 1996; Haywood, 1988, 1997;
Tzuriel and Haywood, 1992). The standard measures provide important
information on the child’s intellectual performance, but they were not
designed, in the first place, to provide the type of information given in DA
procedures. Of most importance, psychologists and educational prac-
titioners need to know not only about the actual level of performance, but
also what a child might achieve with an adult’s guidance or a peer’s help,
the nature of learning processes, specific deficient cognitive functions, and
specific strategies that facilitate learning.
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2. The manifested low level of performance of many children, as re-
vealed in standard testing as well as in academic achievement, very fre-
quently falls short of revealing the learning potential of children, especially
of those identified as coming from disadvantaged social backgrounds, or
as having some sort of learning difficulty. Many children fail in static tests
because of lack of opportunities for learning experiences, cultural differ-
ences, specific learning difficulties, or traumatic life experiences.

3. Many of the standardized tests describe children in general terms,
mostly in relation to their relative position of their peer group, but they
do not provide clear descriptions of the processes involved in learning and
recommendations for prescriptive teaching and remedial learning strategies.
This often creates a ‘‘communication gap’’ between psychologists and teach-
ers who have incongruent expectations about testing goals.

4. Standard tests do not relate to non-intellective factors that can
influence individuals’ cognitive performance, sometimes more than the
‘‘pure’’ cognitive factors. Nonintellective factors (i.e., intrinsic motivation,
need for mastery, locus of control, anxiety, frustration tolerance, self-confi-
dence, and accessibility to mediation) are no less important in determining
children’s intellectual achievements than are the ‘‘pure’’ cognitive factors.
This is especially true with MR individuals whose emotional or motivational
problems interfere with their cognitive performance (e.g., Haywood, 1992;
Haywood and Switzky, 1986; Paour, 1992; Zigler, Abelson, and Seitz, 1973;
Zigler and Butterfield, 1968).

5. The need for DA for young children becomes even more urgent in
view of the fact that increasingly decisions about school programs and
preparatory cognitive interventions need to be made as early as possible
(Tzuriel, 1992a, 1997a, 1998).

The focus of the present paper is mainly on DA of young children, mainly
in kindergarten and the first grades of school. Several DA applications have
been suggested with young children (Gamlin, 1989; Hessels, 1997; Kahn and
King, 1997; Lidz, 1991; Mearig, 1987; Resing, 1997; Tzuriel, 1989a, 1992a,
1995a, 1995b, 1996, 1997a, 1998, in press-a; Waters and Stringer, 1997), most
of which are based on Feuerstein’s and Vygotsky’s theories.

The main purpose of this paper is to present the utility of the DA
approach within educational and cognitive intervention frameworks, using
evidence from current research on young children. I decided to limit the
scope of this review to young children because most of the reported research
was carried out with this group. The conclusions however can be generalized
to older children. The focus of this review is on educational and intervention
perspectives; the use of DA within a developmental framework is not
reported here and the reader is referred to Tzuriel’s studies reported else-
where (1996, 1997b, 1999a, in press-a, in press-b).
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In the following parts of the paper, the main theoretical basis of the
DA approach is presented, followed by research that validates its usefulness
with different clinical and educational groups. Next, the use of DA is
described in relation to assessment of outcome effects of cognitive education
programs. Finally, concluding remarks are given, with suggestions for fu-
ture development.

THEORETICAL BACKGROUND: VYGOTSKY AND
FEUERSTEIN

Vygotsky’s Sociocultural Theory

Vygotsky proposed that in order to understand the cognitive develop-
ment of an individual one should understand his/her social, cultural, and
historical background. The origins of higher mental functions of the child
derive from social interactions with more experienced members who guide
the child towards higher levels of mastery. Any function of children’s devel-
opment appears twice, first at the social level and then, via an internalization
process, on the psychological level. The internalization process is gradual,
starting with help from an experienced adult or from peers. Gradually,
children take more initiative while the adults modify their guidance until,
finally, the children become independent in self-regulating the learning
process, with the adults having only a supportive function. A major concept
suggested by Vygotsky is the zone of proximal development (ZPD) defined
as the difference between a child’s ‘‘actual developmental level as deter-
mined by independent problem solving’’ and the higher level of ‘‘potential
development as determined through problem solving under adult guidance
or in collaboration with more capable peers’’ (Vygotsky, 1978, p. 86). Using
the ZPD concept, Vygotsky suggested that children might perform above
the limits of their initial capability when supported by an experienced adult.
According to Vygotsky, all higher planning and organizing functions in
development appear first on the interpersonal plane of social interaction and
subsequently on the intrapersonal plane of individual cognitive functioning.
Another concept suggested by Vygotsky is the concept of psychological
tools. These tools include written, numerical, notational, and other sign
systems that can transform individuals’ experience from concrete to an
abstract one mediated by culturally determined systems of symbols. Vygot-
sky (1978) argued that a radical change in the thinking of educationally
deprived and culturally different persons could be affected by the introduc-
tion of symbolic psychological tools.

Contemporary researchers (Rogoff, 1990; Wertsch, 1985; Wood, 1989)
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have suggested that at least two characteristics of effective social interaction
are important: intersubjectivity and scaffolding. (a) Intersubjectivity refers
to a process whereby two learning partners negotiate a mutual understand-
ing of a task and how to proceed with its solution (Newson and Newson,
1975). It involves mutual adjustments to the perspective of the other partici-
pant in the interaction. In a DA situation, for example, the examiner may
point out to the child the links between a new task and a familiar one that
the child already knows. (b) Scaffolding refers to a process by which an
experienced partner changes the degree and quality of support provided
to the less skilled partner as he or she becomes more proficient (Bruner,
1983; Wood, 1989; Wood, Bruner, and Ross, 1976). For example, when the
child has little notion of how to proceed in solving a problem, the parent
or teacher might break the task into manageable units and call the child’s
attention to specific features. As the child’s competency grows, the parent
withdraws her support gradually and encourages the child to take indepen-
dent steps toward mastery and self-regulation.

Vygotsky argued that measurement of the individual’s potential for
development is just as important as measuring the actual level of develop-
ment. He illustrated the importance of ZPD by comparing two children of
the same mental age, but who performed very differently when they were
asked leading questions, given examples, and shown how to solve the
problems. One of the children could solve problems that were two years
above his/her age, whereas the other solved problems that were only a
half-year above his/her actual developmental level. In spite of their equal
manifested performance levels, their immediate potential development was
sharply different. Vygotsky was involved in heated discussions regarding
the merit of using standard intelligence testing. His argument was that
interpreting test results (IQ) as a reflection of children’s abilities is mis-
leading, because in reality the children’s performance reflects his/her entire
socioeducational history of the children.

Inspired by the Vygotsky’s approach, several authors have developed
DA techniques such as the learning test (Guthke and Stein, 1996; Guthke
and Wingenfeld, 1992) and the graduated prompt procedure (Brown and
Ferrara, 1985; Campione and Brown, 1987; Resing, 1997). The learning test
is a diagnostic method in which examiners record to what extent individuals
are able to improve their test performance, if they are provided with feed-
back, prompts, or even complete training programs between a pre-test and
a post-test. Similarly, the principle behind the graduated prompt procedure
is basically to help subjects gradually until they solve the problem. The
amount of aid needed in order to solve the problem is taken as an indication
of the subject’s ZPD. Once a particular problem is solved another version
of the problem is given, and the number of prompts required to solve the
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new problem is taken as an indication of transfer of learning. Several
researchers have shown that students with similar initial competence level
benefited differentially from instruction, and, therefore, an accurate profile
of intellectual competency should include both dynamic and static measures
(Brown and Ferrara, 1985; Day and Hall, 1987; Day, Engelhardt, Maxwell,
and Bolig, 1997).

Feuerstein’s Mediated Learning Experience (MLE) Theory

MLE interactions are defined as a process in which parents or substitute
adults interpose themselves between a set of stimuli and the human organ-
ism and modify the stimuli for the developing child (Feuerstein et al., 1979,
1980, 1987, 1988). In mediating the stimuli to the child, the adult may
use different strategies such as alerting the child’s attention: changing the
frequency, order, and intensity of presented stimuli, relating them to famil-
iar contexts, giving them meaning (e.g., ‘‘how beautiful is this flower’’),
and transcending the concrete aspects of the situation (i.e., ‘‘this type of
flower grows in the spring time’’). In a DA context (Haywood and Tzuriel,
1992) the examiner mediates the rules and strategies for solving a specific
problem and assesses the level of internalization of these rules and strategies
to other problems of increased level of complexity, novelty, and abstraction.

The mediator relates also to motivational aspects by arousing the
child’s curiosity, vigilance, and challenge. From a cognitive perspective the
mediator tries to improve and/or create in the child the cognitive functions
required for temporal, spatial, and cause–effect relationships. The MLE
processes are gradually internalized by the child and become an integrated
mechanism of change within the child. Adequate MLE interactions facilitate
the development of various cognitive functions, learning set, mental opera-
tions, strategies, reflective thinking, and need systems. The acquired and
internalized MLE processes allow developing children to later use them
independently, to benefit from learning experiences, to self-mediate in new
learning situations, and to modify their own cognitive system. The MLE
strategies given within test situation help examiners to facilitate children’s
learning processes, identify deficient cognitive functions, and give specified
recommendations for development of cognitive structures.

Feuerstein conceived MLE interactions as a proximal factor that ex-
plains individual differences in learning and cognitive modifiability. Factors
such as organic deficit, poverty, socioeconomic status, and emotional distur-
bance are considered to be distal factors, which might correlate with learning
ability, but they affect learning ability only through the proximal factor of
MLE. Feuerstein et al. (1988, 1991) suggested 12 criteria of MLE: the first
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three being considered as necessary and sufficient for an interaction to
be classified as MLE. These criteria are Intentionality and Reciprocity,
Transcendence, and Meaning. The first five criteria were operationalized
in studies of infants and young children (Klein, 1988; Lidz, 1991; Tzuriel,
1996, 1998, 1999a, Tzuriel and Weiss, 1998) and are described here briefly.
For a detailed description of all MLE criteria see Feuerstein et al. (1979,
1980, 1988).

(a) Intentionality and Reciprocity are characterized by efforts to create
in the child a state of vigilance, and to facilitate an efficient registration of
the information (input phase), an adequate processing (elaboration phase),
and an accurate responding (output phase). The Reciprocity component is
of crucial importance to the quality and continuation of the mediational
process. The mediated child who responds or reciprocates to the mediator’s
behavior enables the mediator to adjust his/her mediation and continue
the process efficiently. Intentionality and Reciprocity are observed, for
example, when a mediator intentionally focuses the child’s attention on an
object and the child responds overtly to that behavior.

(b) The second criteria, Mediation of Meaning refers to interactions
in which the mediator tries, when presenting a stimulus, to emphasize its
importance by expressing interest and by pointing to its worth and value.
Nonverbally, this can be conveyed by facial expression, tone of voice,
rituals, and repetitious actions. Verbally, it can be expressed by illuminating
a current event, activity, or learned context, relating it to past or current
events, and emphasizing its importance and value. Children who experience
mediation of meaning will internalize this interaction and will later initiate
attachment of meaning to new information rather than passively waiting
for meaning to come.

(c) In Mediation for Transcendence the mediator goes beyond the
concrete context or the immediate needs of the child and tries to reach out
for general principles and/or goals that are not bound to the ‘‘here and
now’’ or the specific and concrete aspects of the situation. In mother–child
interactions, for example, mothers might go beyond the children’s concrete
experience and teach strategies, rules, and principles in order to generalize
to other situations. In formal teaching situations, the teacher might mediate
rules and principles that govern a problem or a learned subject and show
how they are generalized to other school subjects or daily life situations.
In a dynamic-interactive assessment context (Haywood and Tzuriel, 1992)
the examiner mediates the rules and strategies for solving a specific problem
and assesses the level of internalization of these rules and strategies to
other problems of increased level of complexity, novelty, and abstraction.
It should be noted that although Transcendence depends on the first two
criteria, the combination of all criteria becomes a powerful vehicle for the
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development of cognitive modifiability and the widening of the individual’s
need system.

(d) In Mediation of Feelings of Competence the mediator initially ar-
ranges the environment to ensure the children’s success and interprets the
environment in a manner which conveys to the child the awareness of the
capability of functioning independently and successfully. This is done in
various ways such as reorganizing aspects of the environment (e.g., graduat-
ing levels of task difficulty), providing opportunities for success, interpreting
the meaning of success, and by rewarding the child for attempts to master
the situation and cope effectively with current problems. The mediator
provides feedback not only to successful solutions but also to partially
successful performances and for attempts at mastery.

(e) In Mediation for Regulation of Behavior the mediator regulates
the child’s responses, depending on the task’s demands as well as on the
child’s behavioral style, by either inhibiting impulsive tendencies or by
accelerating behavior. Mediation for Regulation of Behavior is of critical
importance in helping the child register information accurately, and it affects
the whole process of mental operations. Mediation of Regulation of Behav-
ior can be carried out by analyzing the task components, inhibiting the
child’s acting out behavior, delaying immediate gratification, focusing on
task characteristics, and eliciting metacognitive strategies.

Cultural Difference Versus Cultural Deprivation

One of the issues raised frequently is how to assess children who,
because of sociocultural reasons, were deprived of mediation processes
within their families, and therefore, are not prepared to cope with tasks
and absorb the mediation offered to them by mediating agents. This issue,
which transcends the specific context of testing, is related, to the impact of
cultural changes on the individual’s zone of proximal development (ZPD),
the effects of mediation on enhancement of cognitive plasticity, internaliza-
tion of novel symbolic mental tools with transition from one culture to
another, and resilience in coping with cultural incongruency.

An attempt to deal with this issue is Feuerstein’s distinction between
cultural deprivation and cultural difference. Culturally deprived individuals
are those who are deprived of mediated learning experiences within their
own culture. Although culturally different individuals may manifest certain
deficient cognitive functions, they are expected to overcome them rather
quickly /or with less mediational efforts. The culturally deprived individuals,
on the other hand, have a relatively reduced modifiability, which is a result
of insufficient mediation on a proximal level. This distinction, which has
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been derived from clinical experience with immigrant populations in Israel,
has a great impact on developing assessment procedures and on intervention
programs aimed at compensating for the lack of MLE.

Many immigrants had to go through an accelerated process of integra-
tion in their new environment, a process that required acquisition of sophis-
ticated technology. The social pressures for mainstreaming posed pressures
for development of new assessment methods that would take into account
the immigrants’ diverse cultures and allow the fulfillment of their learning
potential, especially those who were ‘‘penalized’’ by the conventional psy-
chometric tests. Feuerstein has observed that adaptation of an immigrant
group to a new culture depends more on the group’s ability to preserve
cultural transmission under a new socio-cultural context rather than on the
‘‘distance’’ between the original and the new culture. What is important
for adaptation and transfer of mediational strategies is not the content or
the transmission methods of the original culture, but the experience of
mediation and feelings of cultural identity.

DA RESEARCH WITH YOUNG CHILDREN

A series of studies with preschool and school age children was aimed
at establishing DA measures as useful and accurate instruments, as well as
validating Vygotsky’s concept of ZPD and Feuerstein’s theory of MLE
(Hessels, 1997; Lidz, 1991; Missiuna and Samuels, 1989; Resing, 1997; Tzur-
iel, 1989b, 1996, 1997a, 1998, in press-a). Most of Tzuriel’s studies on young
children have been conducted at the Bar-Ilan University laboratory, using
Tzuriel’s instruments (1997a, 1997b, 1998, 1999b, in press-a, in press-b).
The focus of this review is on DA with preschool children and children in
the first grades of school. For a general discussion of DA, the reader is
referred to Campione (1989), Feuerstein et al. (1979), Haywood (1988,
1992, 1997), Haywood and Tzuriel (1992), Lidz (1987, 1991, in press), Ham-
ers, Sijtsma, and Ruijssenaars (1993), and Grigorenko and Sternberg (1998).

The major issues investigated in this review are related to (a) the utility
of DA with different clinical and educational groups, (b) the efficiency of
DA in the evaluation of cognitive education programs, (c) the effectiveness
of different mediational strategies on cognitive performance, (d) the rela-
tion of static test scores to DA scores, and, finally (e) the relation between
impulsivity–reflectivity and problem-solving on DA tasks. Another line of
research, related to the effects of mother-child MLE interactions on child’s
cognitive modifiability, is described elsewhere (e.g., Tzuriel, 1996, 1998,
1999a, in press-a; Tzuriel and Eran, 1990; Tzuriel and Hatzir, 1999; Tzuriel
and Ernst, 1990; Tzuriel and Weiss, 1998; Tzuriel and Weitz, 1998).
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DA in Different Clinical and Educational Groups

One of the main questions regarding DA is to what degree learning
processes within the test situation improve the performance of children
coming from diverse cultural backgrounds, various socioeconomic (SES)
groups, and children with learning difficulties. It was expected that children
who had not been exposed to adequate MLE in the past, because of internal
or external reasons, would benefit more from the mediation given in the
DA procedure than would children who had relatively rich learning experi-
ences. It should be emphasized that very frequently the distinction between
socioeconomic level, cultural difference, and mental handicap (or specific
learning difficulty) is not possible. Nevertheless, in the following section,
I present research in which children were different mainly on basis of
socioeconomic level, cultural difference, and mental handicap. In a special
section, I discuss the use of the MLE paradigm and DA with deaf children.
This distinction is done mainly for methodological reasons. In order to
facilitate understanding, several of the DA measures are also described
with a focus on indications of cognitive modifiability.

DA in Different SES Level Groups

Previous research has shown generally that standardized intelligence
scores underestimate the cognitive ability of children coming from low SES
levels (e.g., Hamers, Hessels, and Pennings, 1996; Hessels, 1997; Lidz and
Thomas, 1987; Resing, 1997; Tzuriel, 1989b). In one of the first studies on
kindergarten children, Tzuriel and Klein (1985, 1987) explored the utility
of the Children’s Analogical Thinking Modifiability test (CATM) with four
groups: students identified as being advantaged, disadvantaged, as having
needs for special education, or as MR. The kindergarten children were 5
to 6 years old, whereas the last group was composed of older MR children
with MA equal to kindergarten level. Before discussing the results, the
CATM test is briefly described.

The purpose of the CATM is to test cognitive modifiability and their
use of higher-order concepts and operations. The operation of analogy has
been considered by many authors as a powerful tool for a wide range of
cognitive processes and as a principal operation for problem solving activi-
ties (Goswami, 1991; Holyoak and Thagard, 1995, 1997; Gentner and Mark-
man, 1997). The CATM test is composed of 14 items for each phase of
administration (pre-teaching, teaching, and post-teaching), and 18 colored
blocks that are used to present and solve the analogies. The CATM items,
graduated in level of difficulty, require a relatively higher level of abstraction
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and various cognitive functions. During the Teaching phase, the child is
mediated to (a) search for relevant dimensions required for the analogical
solution, (b) understand transformational rules and analogical principles,
(c) search systematically for correct blocks, and (d) improve efficiency of
performance. An example of an analogical problem is presented in Fig. 1.

In order to solve the problems the child has to infer the relation
between the first two blocks and transfer it to the second pair of blocks.
In the problem presented in Fig. 1 the child has to understand the concept
of ‘‘opposite’’ (in the first pair the yellow on top goes to bottom and
the blue in bottom goes to top). In addition, the task requires systematic
exploratory behavior, simultaneous consideration of several sources of in-
formation, need for accuracy, and control of impulsivity.

The CATM can be administered in one of two versions: clinical/educa-
tional and measurement/research. In the measurement/research version,
pre-teaching and post-teaching phases are given without mediation, and
the child’s responses are scored. A short-term but intensive mediation is
given in-between the tests, and responses are recorded and scored. It should
be noted that in the clinical/educational version no scores are given, and
assessment refers mainly to qualitative aspects of the child’s performance.
The qualitative aspects refer to the amount and nature of mediation needed
to solve a problem, the level of task difficulty in relation to the child’s
solution, behavioral tendencies that affect the child’s cognitive responses,
and affective-motivational (non-intellective) factors that affect perfor-
mance. Mediation is adapted to the child’s level, and parallel item(s) are
presented only after the child shows mastery level. Once the child shows
adequate mastery, it is possible to move to a higher level of difficulty.

Fig. 1. Example Problems from the CATM Test.
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Tzuriel and Klein’s findings showed that the highest gains from pre-
to post-teaching phases were found among children identified as disadvan-
taged and advantaged as compared to children with needs for special educa-
tion and MR children, who showed small gains. The MR group, however,
showed significant improvement when a ‘‘partial credit’’ scoring method
(i.e., credit is given for each correctly solved dimension of color, size, and
shape) was applied. This last finding indicates that the MR group had
difficulty in integration of all sources of information and therefore showed
modifiability only according to the ‘‘partial credit’’ method. One of the
most important findings was that higher levels of functioning were found
for all groups on the CATM than on a static test—the Raven’s Colored
Progressive Matrices (RCPM, Raven, 1956)—especially when the analogi-
cal items of the RCPM were compared to the analogical problems of the
CATM. For example, the advantaged and disadvantaged children scored
69% and 64% on the CATM, respectively, as compared to 39% and 44%
on the RCPM, respectively.

The effects of DA procedures with young children coming from differ-
ent SES-levels were investigated further in several other studies (i.e., Lidz
and Thomas, 1987; Tzuriel, 1989b). Lidz and Thomas (1987) administered
the Preschool Learning Assessment Device (PLAD) to an experimental
group composed of 3- to-5-year-old Head Start preschool children, mostly
Black and Hispanic. The experimental children were compared to control
children who had experience with the same materials but without mediation.
The PLAD is based on Feuerstein’s MLE approach and Luria’s (1976)
neuropsychological theory as elaborated by the Naglieri and Das (1988)
PASS model (Planning, Arousal, Simultaneous, Successive). The testing
procedure is basically a test-intervention-retest model using readiness tasks
for 3- to 5-year-old preschool children. The testing procedure is anchored
to the Triangles subtest of the Kaufman Assessment Battery for Children
(K-ABC, Kaufman and Kaufman, 1983). The tasks include human figure
drawing, building steps with cubes, and copying parquetry designs. The
authors reported that the mediated children showed higher gains, as com-
pared to the control children who showed no change. Significant strong
correlations were also reported between the magnitude of gains and a social
competency measure.

A question raised by Tzuriel (1989b) was whether the effects of media-
tion, found with children coming from disadvantaged families, found in a
DA procedure, will be more articulated in difficult as compared to easy
tasks. This question was studied with a group of disadvantaged (n � 54)
and advantaged (n � 124) children in kindergarten and Grade 1. The
children were administered both a DA test—the Children’s Inferential
Thinking Modifiability (CITM)—and a static measure (RCPM).
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The objectives of the CITM are to assess young children’s ability to
solve problems that require inferential thinking as well as their ability to
modify their performance following a process of mediation. The major
parts of the CITM are composed of four sets of problems for pre-teaching,
teaching, post-teaching, and transfer phases. Content analysis of the CITM
tasks reveals that it is a ‘‘strategy dependent’’ test with relatively complex
and abstract problems, in Piagetian terms. An example problem (L7) is
presented in Fig. 2.

In item L7, three houses are presented at the top of the page with
black, white, and red roofs. The child is instructed to place cards with

Fig. 2. Example Item (L7) from The CITM Test.
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pictures into the appropriate houses at the top of the page. To solve the
problem the child is given three rows, at the bottom of the page, with each
row containing part of the information. The rules are that, in each row,
the objects in the left should enter the houses with patchworks to the right.
In the first row, the Hat or the Cabinet should go into the houses with
lines (black and red); it is not known at this stage which object will be in
which house. In the second row, the Cabinet should go into either of the
houses with lines (white or red); but one doesn’t know which object goes
into which house. In the third row, the Leaf should enter one of the houses
(black or white). The task requires systematic exploratory behavior, control
of impulsivity, spontaneous comparative behavior, planning, inferential-
hypothetical (‘‘iffy’’) thinking, and simultaneous consideration of several
sources of information. The operations required for solving the task are
related to negation-negative inference (‘‘the chair is not in the red house and
not the blue house’’), and inductive reasoning. Cronbach-alpha reliability
coefficients of the pre-teaching, post-teaching, and transfer phases are .82,
.82, and .90, respectively (Tzuriel, 1992b). The CITM validity has been
established in several developmental and educational studies (Samuels,
1998; Tzuriel 1989b; Tzuriel and Eran, 1990; Tzuriel and Schanck, 1974;
Tzuriel and Weiss, 1998).

The findings of Tzuriel’s (1989b) study showed a significant Group by
Time (2 � 2) interaction which indicate higher improvements from pre-
teaching to post-teaching scores for the disadvantaged than for the advan-
taged children. This interaction was modified also by the level of task
complexity. The triadic interaction indicates that the degree of improvement
of the disadvantaged children over the advantaged children was higher in
the medium- and high-complexity level problems than in the low-complexity
level problems. These results verify what is known clinically, that mediation
is most effective and therefore most needed in complex and/or abstract
tasks. Tzuriel (1989b) recognized the fact that the higher gains of the
disadvantaged children over the advantaged children might also be caused
by a ceiling effect, but the magnitude of gains clearly indicates that media-
tion is more effective with children who have a lower initial performance
level.

One of the questions raised frequently with all children is which of
the test findings is more reflective of children’s ability: the pre- or post-
teaching performance? The differences in some tests might be very large.
For example, results on the CITM test (Tzuriel, 1991) with 5- to 6-year-
old kindergarten children (n � 223) revealed significant differences on each
of the 12 items. In some of the items the improvement was about 50%. On
item 7 from the CITM (see Fig. 2 above), 15.1% solved correctly all three
houses in the pre-teaching phase as compared to 64.4% in the post-teaching
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phase. It should be noted that the CITM task is relatively complex and
abstract, in Piagetian terms, yet can be taught to kindergarten children.
Furthermore, a high level of transfer of learning was found on transfer
items that are different from the original ones. The transfer problems are
different on several dimensions such as negative information (‘‘the bird is
not in the red house’’), inconsistent location of colored roofs across rows,
additional nonrelated objects, and reversal solution of the problem. My
argument, which is based on theory, clinical experience, and extensive
research is that the post-teaching performance reflects much more accu-
rately children’s intellectual ability than does pre-teaching performance.

The differences between children coming from low and middle SES
groups were studied recently using The Children’s Seriational Thinking
Modifiability test (CSTM). The CSTM test is a DA measure (Tzuriel, 1995b)
designed for 3- to 5-year-old children. It is based mainly on operation of
seriation, although other operations related to comparisons and quantitative
relations are included as well. The CSTM allows the assessment of cognitive
modifiability in a domain considered to be prerequisite for further mathe-
matical skills (Ginsburg, 1977) and transitive relations (Kingma, 1983). The
CSTM is composed of unique problems that require both an arrangement
of stimuli on a certain continuum and the controlling for one or more
dimensions that are embedded within the same set of stimuli. In several
of the items, for example, the examinee is required first to order the set
according to one dimension (e.g., size) while trying to avoid interference
of other dimensions within the given set. An example from an item used
in the teaching phase (cylinders problem) is presented in Fig. 3.

Figure 3 shows the ordering of the cylinders according to the three
dimensions embedded in the problem. The cylinders are presented in a
mixed order, and the child is asked to order them; no instructions are given
as to how to order. If the child experiences difficulties, she/he is given the
term of the first dimension (e.g., height) and asked again to order. Different
techniques are used to mediate the concepts of relativity and ordering
techniques. After mastering one dimension the child is asked to reorder
by a different dimension, and the same mediation procedure is repeated
whenever necessary. In general, the child’s ability to shift from one order
to another and to control for irrelevant information when focusing on the
target dimension indicates an inclination for flexibility and self-regulation
of behavior.

Two studies with preschool children have shown large gains from pre-
to post-teaching phases. In the first study, a sample of disadvantaged (n �
69) kindergarten children showed initially lower performance than advan-
taged children did (n � 62), but they significantly improved (p � .001)
their performance from the pre- to post-teaching phase and narrowed the
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Fig. 3. The Cylinders Problem from the CSTM Test.

gap with the advantaged group. The pre- to post-teaching gains were espe-
cially articulated in problems with a high level of complexity (e.g., containing
more dimensions in one set) than in problems with a low level of complexity.
These results are very similar to Tzuriel’s (1989b) findings with another
test (CITM) and another sample. The most difficult dimension was that of
Size followed by Darkness and Number. The children scored higher on
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number, in spite of the fact that, developmentally, number is a more abstract
dimension than size and darkness. The investigator explained this result by
schooling effects, which, in kindergarten, emphasize mastery of quantitative
relations over other dimensions.

The CSTM was administered to another sample of kindergarten chil-
dren randomly assigned to experimental (n � 40) and control groups
(n � 40) (Tzuriel, 1995b). The experimental group received the teaching
phase, whereas the control group received no teaching. The results showed
very clearly that the experimental group significantly improved their pre-
to post-teaching performance as compared to the control group, which
showed only slight improvement. The higher gains of the experimental
group over the controls were similar across dimensions of size, number,
and darkness. Similar to previous findings in other DA measures (i.e.,
Tzuriel, 1989b), mediation was more effective in complex than in simple
problems.

Dynamic Assessment of Children with Mental Handicaps, Developmental
Delays, and Specific Learning Difficulties

DA studies of children with various learning difficulties have concen-
trated on attempts to show the effects of mediation on children’s cognitive
performance and to identify which mediation technique is more efficient
in producing the change.

One of the first studies was carried out by Reinharth (1989) on a
sample of developmentally delayed children (n � 36) between the ages of
2 years and 7 months and 11 years (MA ranged between 20 and 63 months).
Experimental and control groups matched by age and cognitive level were
administered Lidz’s (1991) Preschool Learning Assessment Device. The
experimental children received a mediation phase, whereas the controls
were exposed to the materials with no mediation. The findings showed, as
expected, higher pretest to posttest improvement in the experimental than
in the control group. What is more important however was the finding
showing an increase of differences between the two groups in a follow-up
phase 2 weeks after the test administration. The experimental children
continued to improve their performance, whereas the control group re-
mained at the same level. These findings contradict the findings of Tzuriel
and Klein (1985) on kindergarten children identified as needing special
education. These children did not show an improvement on the CATM
after a mediation phase. Missiuna and Samuels (1989) tried to explain why
these children showed no pre- to post-teaching improvement by referring
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to the type of mediation required for this group. Their findings are reported
below in regard to use of different mediation strategies in DA.

The importance of DA with learning disabled children was demon-
strated also by Resing (1997) on groups of second grade children coming
from classes of slow learners (n � 74, mean IQ � 67.8), learning disabled
(n � 80, mean IQ � 83.8), and regular education students (n � 80, mean
IQ � 95.3). Following Campione and Brown’s (1987) graduated prompt
approach, Resing designed a learning potential test based on two inductive
reasoning tests: exclusion and verbal analogies (i.e., Pencil : Writing ::
Mouth : . . . .). In exclusion, the child has to compare a set of geometrical
forms and indicate which of them is different. These tests were taken
from the Revised Amsterdam Kindergarten Intelligence Test (RAKIT,
Bleichrodt, Drenth, Zaal, and Resing, 1984). The inductive reasoning tests
were chosen because of their centrality in theories of intelligence, their
central role in cognitive development, and the frequency with which a
variety of tasks are solved by inductive and analogical reasoning processes.
Both the number of hints necessary to reach a specified amount of learning
and the amount of transfer on various tasks defined learning potential. A
system of graduated prompts was designed starting from metacognitive
hints (‘‘What do you have to do?’’), cognitive hints (‘‘What is the relation
between pencil and writing?’’), and training steps, each composed of several
graduated steps. Her findings showed that learning disabled and slow learn-
ing children needed twice and three times, respectively, as many hints as
children coming from mainstream education. Unlike the static test, the
learning potential test revealed, as expected, more qualitative information
about the child’s cognitive functioning (e.g., type of hints needed, type of
strategies used) than did the static test performance. Both learning potential
scores had significant additional predictive value for school performance.
Resing (1997) concluded that the learning potential tests are of most impor-
tance when there are doubts about the child’s real intelligence level because
of cultural background or disadvantaged educational history.

An interesting issue related to the validity of DA versus standard tests
is the prediction of various criteria of school attendance and success with
mentally handicapped children. Samuels, Killip, MacKenzie, and Fagan
(1992) explored this issue with an experimental group of handicapped
preschool children who received the Bright Start program (Cognitive Cur-
riculum for Young Children CCYC; Haywood, Brooks, and Burns, 1986) for
one year, compared to a control group that received a good but noncognitive
program. At the end of the program both groups were given the CATM
(dynamic) and the RCPM and PPVT-R (standard). The findings did not
reveal any significant treatment effects, however. In a follow-up assessment
stage, 2 years later, the researchers took an outcome unobtrusive measure
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of regular versus special education class attendance. Of all measures taken
at the end of the program, one year earlier, only the CATM-post-teaching
score significantly predicted class attendance. Children attending regular
classes had higher CATM-post-teaching scores than did children who ended
up attending special education classes. The authors interpreted this result as
supporting the notion that post-mediation scores of mentally handicapped
children are better predictors of future learning than is initial performance
on a static measure.

Dynamic Assessment of Deaf Children

Intellectual functioning of the deaf using standardized tests has led to
conflicting conclusions regarding deaf children mental level as compared to
hearing individuals (Keane, Tannenbaum, and Krapf, 1992). Some authors
argue that, compared to their hearing counterparts, they are cognitively
inferior (Pintner, Eisenson, and Stanton, 1941). Yet others claim that they
are intellectually normal but cognitively different (Myklbust, 1960), or that
there is no difference between deaf and hearing individuals (Moores, 1978).
The application of the MLE theory and DA procedures seems to be reason-
able with deaf children because, through mediation, one can overcome
barriers caused by the deafness and identify the individual’s learning poten-
tial. Braden (1985) opposed this view by showing that deaf children perform
better than minority children on nonverbal IQ tests. According to Braden,
this finding challenges the notion that lack of MLE was the proximal
etiology in deficiencies of the deaf. Other researchers argue that the MLE
theory presents a reasonable framework for understanding the manifest
characteristics of the deaf and that DA provide tools for testing this hypoth-
esis with such a population (Keane et al., 1992).

The only known study on kindergarten deaf children is that of Tzuriel
and Caspi (1992), in which both DA and conventional measures were used.
In this study, deaf kindergarten children were matched to hearing children
on variables of age, sex, and a developmental visual-motor test. Both groups
were tested on the CATM and RCPM tests. On the CATM-post-teaching
test the hearing and deaf children scored 66% and 54% (‘‘all-or-none’’
scoring method) and 86% and 81% (‘‘partial credit’’ scoring method), re-
spectively, as compared to 42% and 39% on the RCPM, respectively. These
findings indicate that both groups have a higher level of learning potential
than is indicated by static test scores. Comparison of pre- to post-teaching
tests revealed that the deaf children performed lower than the hearing
children on the pre-teaching test but showed greater improvement after
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the teaching phase; no significant group differences were found in the post-
teaching test.

Other findings of this study showed a differential prediction pattern
of the CATM-post-teaching scores by cognitive and family factors in both
deaf and hearing groups (Tzuriel and Haywood, 1992). Using stepwise
regression analyses it was found that, in the deaf group, the CATM-post-
teaching score was predicted by mother’s occupation, the overall score
of Home Observation for Measurement of the Environment (HOME)
inventory (Bradley and Caldwell, 1980), and the CATM-pre-teaching score
(R2 � .70). In the hearing group, only one significant (R2 � .62) predictor
was found: an analogy subtest from the SON test (Snijders and Snijders-
Oomen, 1970). For this group the similar psychometric qualities (both tests
tap the analogies domain) take precedence over the family factors. Those
results indicate that the contribution of family factors—as indicated by the
level of cognitive stimulation and emotional warmth given in the family—
was more critical in the deaf group, in overcoming the mediational barriers
and in actualizing the upper level of the ZPD than in the hearing group.

Application of DA with Culturally Different Children

The assessment of culturally different children raises theoretical ques-
tions such as (a) the influence of exposure to cultural conflicts on children’s
cognitive development, (b) the effects of DA approach on changing educa-
tional practices of culturally different groups, and (c) the effects of cognitive
intervention programs, based on mediation processes, on narrowing aca-
demic gaps among these groups. Other related issues concern the role of
mediation within a specific culture as a factor that equips individuals with
cognitive plasticity (i.e., individual’s ability to modify cognitive structures as
a response to environmental demands), basic readiness to transfer acquired
mediation strategies given in one culture to another, internalization of novel
symbolic mental tools (Vygotsky, 1978) with transition from one culture to
another, and development of resiliency in coping with cultural conflicts.

As mentioned above, culturally different children might show low
performance in conventional tests because of negative environmental condi-
tions and lack of learning opportunities. DA, on the other hand, was found
as more accurate in revealing these children’s cognitive abilities (Guthke
and Al-Zoubi, 1987; Kaniel, Tzuriel, Feuerstein, Ben-Shachar, and Eitan,
1991; Skuy and Shmukler, 1987; Hessels and Hamers, 1993), especially with
minority students or culturally different students. The reason is that the
interactive-teaching nature of the test allows for undeveloped cognitive
capacities to mature (Vygotsky, 1978), and provides the possibility to ob-
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serve learning processes and to go beyond the children’s manifested cogni-
tive performance.

One of the most extensive studies was carried out by Hessels (1997)
in the Netherlands on a sample of Moroccan and Turkish (n � 445) minority
children who were compared to Dutch children (n � 115) on the Learning
Potential Test for Minorities (LEM). The LEM is based on a short-term
learning test model (Guthke and Wingenfeld, 1992) and is composed of
four subtests: classification, number series, figurative analogies, word-object
association (recognition and naming), and syllable recall; the first three
subtests address inductive reasoning. Achievements on these tasks are age
related, sensitive to individual differences, and substantially correlated with
school achievement. The test’s reliability and validity was reported in sev-
eral studies (Hessels, 1997; Resing and Van Wijk, 1996).

Hessels’ (1997) findings indicated a correspondence between children’s
scoring average or high on a static intelligence test (Revised Amsterdam
Kindergarten Intelligence Test) and their scoring average or high on the
LEM. However, children who scored low on the standard test scored low,
average, or even high on the LEM. About 10–15% of the minority children
and 10% of the Dutch children were labeled as intellectually impaired,
whereas their learning potential scores were average or above average.
Similar results were reported by Resing and Van Wijk (1996) using another
static test (Raven’s Colored Progressive Matrices). Prediction of academic
gains in classroom settings showed that the learning potential scores were
better predictors of academic achievements than were static scores, and
that higher prediction was found among children with high learning poten-
tial than among children with average learning potential.

Tzuriel and Kaufman (1999) demonstrated the efficiency of DA with
a group of Grade 1 Ethiopian immigrants to Israel compared to a group
of Israeli-born Grade 1 children on two DA measures. A major question
raised recently with Ethiopian immigrants to Israel is how to assess their
learning potential, in view of the fact that their cognitive scores on static
tests are low and that standard testing procedures inaccurately reflect this
population’s cognitive functioning. It should be noted that the Ethiopian
immigrants had to overcome a ‘‘civilization gap’’ in order to adapt to
Israeli society. This issue transcends the specific context of the Ethiopian
immigrants, both theoretically and pragmatically.

Tzuriel and Kaufman’s (1999) main hypothesis, based on Feuerstein’s
theory, was that many of these immigrants would reveal cultural difference
but not cultural deprivation (see definition above), and therefore that they
would reveal high levels of modifiability within a DA situation. An Ethio-
pian group (n � 29) was compared to a group of Israeli-born children
(n � 23) on the RCPM and on two young children’s DA measures: the
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CATM (see description above) and the Children’s Inferential Modifiability
Test (CITM, Tzuriel, 1989b, 1992a).

Tzuriel and Kaufman found initial superiority of the Israeli-born com-
parison group over the Ethiopian group in all tests. ANOVA of Group
(Ethiopian-born versus Israeli-born) by Time (pre- versus post-teaching)
in each of the DA measures revealed significant interactions for the CATM
and the CITM. The Ethiopian children performed lower than the Israeli-
born children on the pre-teaching phase, but they improved their perfor-
mance more than the Israeli children and closed the gap in the post-teaching
performance. The gap between the two groups was narrower even in the
Transfer phase, which consists of more difficult problems. The data were
analyzed further by ANCOVA with the post-teaching as the dependent
variable, the Group as an independent variable, and the pre-teaching score
as the covariate. The analyses showed no significant Group differences for
each of the DA tests. It should be noted that in spite of the initial superiority
of the Israeli-born children in every test, after a short but intensive teaching
process, the Ethiopian group significantly narrowed the gap.

These findings are similar to those reported previously on older Ethio-
pian children (Kaniel et al., 1991) and to findings in other countries showing
smaller differences between minority and mainstream groups after a media-
tion given within a DA process (Guthke and Al-Zoubi, 1987; Hessels and
Hamers, 1993; Skuy and Shmukler, 1987). Another finding showed that the
difference between the two groups in a Free-Recall subtest was very small
and insignificant. The lack of inferiority of the Ethiopian children on this
task reflects probably the Ethiopian’s culture of oral learning and rote
learning strategies. Correlation analyses showed that the Free-Recall was
significantly correlated with the RCPM score only in the Ethiopian group
(Fisher’s Z � 2.89, p � .01). This result was explained by the Ethiopian
children’s tendency to use similar cognitive processes in solving both tasks,
as compared to the Israeli-born children’s tendency to apply different pro-
cesses.

One of the most impressive results was found in Classification subtest
scores of the CITM test. In this subtest the child is asked to classify the
pictures to which he/she has been already exposed in the inferential prob-
lems. After the pre-teaching phase, the child is given a short teaching phase
in which a short (1–2 min) mediation is given about the principles of
classification. This is followed by a parallel post-teaching phase in which
each of the pre- and post-teaching phases has a maximal score of 12. The
Ethiopian group showed much higher improvement (from .70 to 9.00), as
compared to the Israeli-born group (10.20 to 12.00). The investigators
explained the very low initial performance of the Ethiopian children as
being due to the lack of familiarity with classification tasks rather than to
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lack of ability. These results coincide with cross-cultural research findings
indicating that individuals in many non-Western nations classify items into
functional rather than into taxonomic categories (i.e., Sharp, Cole and Lave,
1979; Luria, 1976; Scribner, 1984).

Application of DA with Children Showing Language Deficits

DA has been adapted by several speech-language pathologists to pro-
vide a valid means for differentiating children with language differences
from children with language disorders and in assessment of reading diffi-
culties (Jeffrey, 1997; Kester, Pena, and Gillam, in press; Lidz and Pena,
1996; Olswang and Bain, 1996; Sharoni and Greenfeld, 1999). Kester, Pena,
and Gillam (in press) showed, for example, with a group of low SES children
(the majority of whom were from culturally and linguistically diverse back-
grounds), that cognitive strategies rather than intervention materials, influ-
enced gains on a labeling task in a DA procedure (for detailed discussion
see Comparison of Different Mediational Strategies in DA). Sharoni and
Greenfeld (1999) developed an integrative model for remedial teaching of
reading which combines three approaches: cognitive strategies involved in
reading, the mediated learning approach, and cognitive behavior strategies.
They applied this model in a seminar for teachers as well as in a clinic for
assessment and remedial teaching of reading difficulties. In a single case
study, they reported the effectiveness of their paradigmatic integrative
approach with both college students who learned teaching processes and
with children diagnosed in the clinic.

Using a clinical approach, Jeffrey (1997) and Jeffrey and Tzuriel (1999)
demonstrated the efficient use of the Cognitive Modifiability Battery (CMB,
Tzuriel, 1995a, in press-b) to assess and intervene with children showing
language difficulties. The CMB tasks were used to identify various difficult-
ies: definition of verbal categories, memory deficits, number concepts, direc-
tionality, grammatical markers of comparison (e.g., biggest), self-talk strate-
gies, and limiting of options strategies. In all these areas the CMB tasks
were used to ‘‘bridge’’ newly acquired concepts to letter formation, direc-
tionality of letters, and word formation. In conclusion, the clinical use of
DA in content related domains and the research in this area is relatively
scarce, but the novel attempts for applications are promising.

Use of DA in Cognitive Education Programs of Young Children

DA has also been used in evaluation of the efficacy of several cognitive
education programs of young children, all based on the MLE theory: the
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Bright Start (Haywood, Brooks, and Burns, 1986, 1992; Tzuriel, Kaniel,
Kanner, and Haywood, 1999; Tzuriel, Kaniel, Zeliger, Friedman, and Hay-
wood, 1998), the Structured Program for Visual-Motor Integration (Tzuriel
and Eiboshitz, 1992), and the Cognitive Modifiability Battery (Tzuriel,
1995a, in press-b; Lauchlan and Elliott, 1997). Given that one of the major
goals of the cognitive education programs is to teach ‘‘learning to learn,’’ it
was essential to use DA in which change and improvement criteria could be
assessed. In the following, I describe first one of the tests used as a ‘‘far
transfer’’ measure of the Bright Start program: the Complex Figure test
followed by some applications of DA to evaluate several cognitive educa-
tion programs. The Complex Figure was originally developed by Rey (1956),
elaborated later as a DA measure by Feuerstein et al. (1979), and adapted
for young children by Tzuriel and Eiboshitz (1992). The Complex Figure
test was used as an outcome measure in several cognitive education pro-
grams and is described here briefly.

The test, presented in Fig. 4, is composed of 5 phases: (a) In the first
phase (Copy-I), the child is asked to copy the figure and then (b) to draw
it from memory (Memory-I). (c) In a Teaching (mediation) phase that
follows, the child is taught how to gather the information systematically,
to plan the construction (i.e., drawing first the major lines and then second-
ary lines, going in clockwise order), and to pay attention to precision,
proportions, and the quality of lines. (d) A second copy phase (Copy-II)
and (e) a second memory phase (Memory-II) are administered exactly as
in phases a and b. Comparison of copy and memory phases—before and
after teaching—provides information about the cognitive modifiability of
the child’s performance.

The Complex Figure has 11 components, each one given 1 point for
accuracy and 1 for location, for a possible total score of 22. A third, qualita-
tive, score, ranging from 1 to 7, is given for organization. The inter-rater
reliability (Tzuriel, in press-a) computed by Pearson correlation for Accu-
racy � Location scores were as follows: Copy-I: .99, Memory-I: .98, Copy-II:
.98, and Memory II: .97. The parallel reliability coefficients for Organization
scores were Copy-I: .90, Memory-I: .95, Copy-II: .48, and Memory II: .78.

The Complex Figure Test has been validated previously with different
groups of preschool children with learning disabilities and with academically
high-risk disadvantaged children (Tzuriel and Eiboshitz, 1992) as well as
with 5- to 8-years-old children who were born with very low birth weight
(Tzuriel and Weitz, 1998). It was found effective in predicting treatment
effects of a program aimed at developing visual motor integration ability
with these kindergarten children. For example, the post-teaching scores
were significantly predicted by mother–child MLE interactions (Tzuriel
and Weitz, 1998).
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Fig. 4. The Complex Figure Test (Version for Young Children).

The Bright Start Program

This program contains 7 cognitive instructional units used with small
groups and which address fundamental aspects of preschool children’s cog-
nitive functioning: Self Regulation, Number Concepts, Comparison, Role
Taking, Classification, Sequences and Patterns/Seriation, and Letter-Shape
Concepts/Distinctive Features. (Haywood et al., 1986, 1992). A basic compo-
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nent of the Bright Start program is mediational teaching style characterized
by mediating basic thinking skills, generalized meanings of the children’s
experiences, and metacognitive processes.

Bright Start, applied systematically with young disadvantaged and/
or handicapped children, is expected to increase learning effectiveness
by acquisition of cognitive, motivational, and metacognitive prerequisites
to learning of academic content, and to prepare young children for
school learning. The Bright Start program was evaluated in two studies
using a DA approach (Tzuriel et al., 1998, 1999). In the first study
(Tzuriel et al., 1999), the effectiveness of Bright Start was investigated
with a sample of kindergarten children (n � 81) who participated in
the program for ten months. This experimental group was compared to
a parallel group of children (n � 52) who received a basic skills program.
All children were first administered static and then the DA measures,
before and after the intervention. The DA measures were the CATM
and the Complex Figure test (See description above). Because the Bright
Start had no visual motor component, we conceptualized the Complex
Figure test as representing a ‘‘far-transfer’’ test. The test, however,
requires cognitive functions that were taught in the program in different
modalities (e.g., planning, regulation of behavior, need for accuracy, and
systematic exploratory behavior).

The experimental children received the following small-group units:
Self-Regulation, Quantitative Relations, Comparisons, Classification, and
Perspective Role-Taking. ANOVA’s of Treatment by Time (2 � 2) on
static and DA measures revealed significant interactions of Treatment �
Time on a Cognitive Development test (Simpsom, 1985), on the CATM
Pre-teaching test (Method 1 and Method 2 of scoring), and on the Complex
Figure Pre-teaching test (Copy-I and Memory-I). These findings indicate
that on all these measures, the experimental group made more changes
from pre- to post-intervention than the comparison group. In spite of the
relatively lower performance level of the experimental children, they suc-
ceeded in closing the gap with the comparison group after the intervention.
Of most importance are the results of the Complex Figure, which requires
fine visual-motor integration skills. These types of skills were not part of
the Bright Start program, which was heavily based on verbal interactions.
It was also found that task-intrinsic motivation and metacognitive skills of
the experimental group improved more than they did in the comparison
group.

A follow-up study was carried out in Grade 1; one year after the
children had left the program. The children were administered static,
DA, and achievement tests (reading comprehension and math). The
results indicated that whereas the control group scored higher than did
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the experimental group at the end of the program on the CATM and
showed higher pre- to post-teaching improvement, in Grade 1 there was
a reversal trend: the experimental group scored not only higher than
did the control group but also showed higher pre- to post-teaching
improvement. The initial higher CATM scores of the control group were
attributed to its overall higher cognitive level. The reversal trend found
in the follow-up was interpreted as indicative of a ‘‘snowball’’ effect,
where structural changes created by ‘‘learning to learn’’ skills gain greater
momentum with time.

Findings on the achievement tests reveal that the experimental group
scored higher (M � 20.94, SD � 3.83) than the comparison group
(M � 18.69, SD � 5.91) on the Reading Comprehension Test. On the Math
test, the experimental children also showed higher scores (M � 43.70,
SD � 11.53) than the comparison group (M � 42.35, SD � 12.54). Analysis
of differences by t-test showed, however, that the differences did not reach
a significance level. The minor superiority of the experimental over the
comparison group should be considered in view of two facts. First, the
comparison group received a basic skills program aimed at preparing readi-
ness skills in reading and math, and, second, the intervention with the
experimental group was rather limited and was composed of only 32 hr of
small-group units.

The Math scores in Grade 1 were significantly predicted by the CATM
post-teaching scores in both the experimental group and the control group,
but not by the CATM pre-teaching score. It seems that the post-teaching
scores represented the children’s cognitive capacities more accurately than
did the pre-teaching scores and, therefore, they predicted the achievement
outcome criterion more than did other tests.

In the second study (Tzuriel et al., 1998), a sample of kindergarten
children (n � 26) was randomly selected and given two Bright Start units,
Classification, and Seriation, for a period of 3 months. The experimental
children were compared, using both static and dynamic assessment instru-
ments, to a control group (n � 26) who were randomly selected from the
same kindergartens but who did not receive the Bright Start program. The
control children received a basic-skills program during the experimental
period. Both groups received static tests before and after the intervention
and two DA tests at the end of it, the CATM and the Complex Figure.
The static testing findings indicate that both groups performed about the
same before the program, but the experimental group improved its perfor-
mance more than did the control group after the intervention. Treatment
by Time (2 � 2) ANOVA carried out on the static test data revealed
significant interactions for Visual Memory and Concept Formation. The
first interaction indicates that whereas both groups were about the same
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on Visual Memory before the intervention, the experimental group made
greater improvement and scored higher at the end. For Concept Formation,
the control group scored higher than the experimental group before the
intervention, but the gap was closed after the intervention, whereas both
groups scored about the same. Of most importance, however, were the DA
findings that showed significant interactive effects of Treatment and Time
on both the CATM scores (Method 1 and Method 2 of scoring) and the
Complex Figure test score (Accuracy � Location). In both tests, the experi-
mental group made greater changes from pre- to post-teaching than did
the control group. The findings of the Complex Figure test indicated transfer
effects due to the fact that they tap a different domain than what has been
taught in the program.

The replication of results on both tests and across the two studies
might suggest that, unlike skills-based programs, the treatment effects
of cognitive education programs can be integrated across skill domains
within individuals’ cognitive systems. Bright Start does not include any
specifically visual–motor exercises; rather, the whole program is based
on visual presentation of stimuli, discussion of strategies for solving
problems, metacognitive processes, verbal dialogues, social interactions,
and logical analyses of situations and problems. In spite of the verbal–
logical nature of the program, the experimental children in both studies
could generalize from the mediational experiences, and they performed
much better than the control groups on the Complex Figure Test, which
is based on visual–motor skills.

The changes found on the DA tests are not permanent; rather, they
suggest that if sufficient mediation is given in the future, the children will
be better prepared to take advantage of that mediation.

Structured Program of Visual Motor Integration (SP-VMI)

Another evidence for the utility of the use of DA use is reported in regard
to the SP-VMI (Tzuriel and Eiboshitz, 1992). The program was composed
of a combination of MLE processes and practice of visual–motor tasks
aimed at enhancing visual-motor integration skills. A group of randomly
selected disadvantaged and special education preschool children were ran-
domly assigned to experimental (n � 60) and control (n � 30) groups and
were given static and DA measures before and after the intervention. The
experimental children received the SP-VMI for about three months (12 hr
of intervention), whereas the control group participated in a general motor
skills program. The major comparison in this study was between gain scores
achieved on the Complex Figure test before and after the intervention (a
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more difficult version was given after the intervention). Each gain score
was composed of the difference between pre-teaching and post-teaching
phases within the DA. The results indicated significant improvement of
the experimental over the control group on most static tests and on the
Complex Figure test. Significantly higher gain scores were found for the
experimental than for the control group at the end of the intervention, as
compared to similar gains before the intervention. The experimental group
showed a significant increase in gain after the intervention, whereas the
control group showed a slight decrease. The results of both studies were
interpreted as validating the MLE theory, namely, that experimental sub-
jects learned ‘‘how to learn.’’ In all studies, DA measures were found as
more useful as criterion measures of cognitive education programs than
were static measures.

The Cognitive Modifiability Battery (CMB)

Tzuriel (1995a, 1997b, in press-b) suggested using DA instruments
interchangeably for assessment and intervention. A practical application
of this was designed in the Cognitive Modifiability Battery (CMB):
Assessment and Intervention. The CMB is aimed at diagnosing and
treating deficient cognitive functions, various cognitive operations, and
problem-solving strategies. The instrument has been developed primarily
for students in kindergarten through Grade 3, but it can be used also
with older children who have learning difficulties. The CMB is composed
of 4 plates and 64 wooden blocks (in red, green, blue, and yellow).
Each of the four plates contains nine ‘‘Windows’’ (arranged in a 3 � 3
pattern) and small removable wooden squares that cover the ‘‘Windows,’’
thereby creating different patterns of open ‘‘Windows’’ as required for
the different CMB tasks.

The CMB is composed of five subtests, each tapping a different area
of cognitive functioning: Seriation, Reproduction of Patterns, Analogies,
and Sequences, and Memory. An example item from Sequences (Level II)
subtest (Transfer section) is shown in Fig. 5.

In Sequences (Level II), the child is presented with four plates; all
outside ‘‘Windows’’ are open. The examiner places colored blocks on the
first three plates, and the child has to complete the blocks in the fourth
plate. In order to solve the Transfer problem presented in Fig. 5 (TRNS9-
B) the child has to grasp the systematic way by which the blocks change
color, number, height, and position. The blue and the yellow blocks change
positions, from one plate to the next, in a counterclockwise direction
whereas the red and green blocks change positions clockwise. In addition,
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all blocks increase in height from one plate to another, but the position of
blocks within the ‘‘Windows’’ is constant.

The CMB has been used in several educational and developmental
studies, which have not yet been published (Lauchlan and Elliot, 1997;
Jeffrey, 1997; Tzuriel, 1997b, in press-b), but initial reports show a strong
relation to various educational and developmental variables. Lauchlan and
Elliott (1997) used the CMB as an intervention instrument with an experi-
mental group (n � 30), aged 8–9 years, in a school for children with learning
difficulties. The investigators addressed a number of issues related to the
initial assessment and the subsequent intervention. In particular they dis-
cussed (a) the difficulties encountered in undertaking an assessment, which
can yield valuable and meaningful formative guidance for subsequent inter-
vention; (b) the complexities involved in communicating key findings to
special education teachers; and (c) the tensions involved in providing mean-
ingful interventions in group learning situations for children with complex
learning difficulties. The CMB has been used extensively by Jeffrey (1997)
on a clinical basis with young learning disabled children (i.e., developmental
delays, speech and language pathologies) for both diagnostic and treatment
purposes. It has been used also with older children who showed manifested
low level of cognitive performance. For example, difficulties of directional-
ity (e.g., confusion of mirror imaging) related to sound-symbol skills and
deficiencies in visual transport and/or mental representation were found
as affecting acquisition of written language and school achievement. Jeffrey
and Tzuriel (1999) suggested several task-specific and nontask-specific me-
diations for remediation of various deficient cognitive deficiencies by the
CMB.

The CMB was administered as a DA test to a sample of 91 kindergarten
children and 96 Grade 1 children. Inter-item reliability of the CMB subtests
using Cronbach-alpha procedure showed reliabilities between .66 to .90.
The reliability coefficients were higher for Method 2 of scoring (‘‘Partial
Credit’’) than for Method 1 (‘‘None-or All’’). Principal factor analysis with
varimax rotation on the CMB subtest scores revealed five independent
factors, which explained 71.8% of the variance. The factors paralleled almost
completely to the CMB five subtests, a result that indicates the separation
of the subtests as representing different cognitive domains. A repeated
measures MANOVA of Grade by Time (Pre/Post) (2 � 2) for each of the
CMB subtests was carried out to find out the effects of teaching and age
differences. Univariate analyses were carried out to indicate which of the
scoring methods significantly contributed to the overall effect. The findings
showed significant main effects of Grade and Time for all subtests indicat-
ing, as expected, higher scores in Grade 1 than in kindergarten and higher
post-teaching than pre-teaching scores. Significant Grade by Time interac-
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tions were found for two subtests: Reproduction of Patterns and Analogies.
The interactions indicate that the kindergarten children improved their
pre- to post-teaching performance more than did the Grade 1 children.
These interactions were attributed to the kindergarten children’s high acces-
sibility to mediation and to a ceiling effect.

Comparison of Different Mediational Strategies in DA

One of the issues raised frequently in DA is the effect of different
mediation strategies used on child’s performance. Missiuna and Samuels
(1989) tried to explain an unexpected finding in Tzuriel and Klein’s (1985)
study: the low level of modifiability on the CATM found for the special
education group. They argued that the mediation given in Tzuriel and
Klein’s (1985) study was standardized (i.e., given similarly to each child
without taking into account the unique difficulties of the specific tested
individual). They hypothesized that special education children are especially
sensitive to the type of mediation given to them and that mediation that
is ‘‘tailored’’ to the children’s specific needs is more effective than the
mediation given regularly in the teaching phase of the DA procedure. In
their replication study, they introduced two adjustments. (a) Kindergarten
children, who were learning disabled, were randomly assigned to treatment
conditions of either ‘‘instruction’’ or ‘‘mediation.’’ ‘‘Instruction’’ was similar
to the original Teaching phase in that the children received the same
nonprescribed mediation. The ‘‘mediation’’ condition, however, was tai-
lored to the unique difficulties demonstrated by the child during assessment
(i.e., attention span, labeling, and self-regulation). (b) The CATM was
administered twice before the Teaching phase with no mediation in be-
tween. This was done in order to rule out the possibility that the children’s
gain could occur partially because of simple familiarity with test problems
and practice. The findings showed no practice effect, as was evidenced by the
lack of improvement between the two administrations. The main findings,
however, showed clearly that the handicapped children significantly im-
proved their scores, whereas the ‘‘instruction’’ group showed no change.
Thus, the minor improvement of the ‘‘instruction’’ group replicated Tzuriel
and Klein’s (1985) results with the special education group, using the regular
mediation given. The modifiability of the special education group was dem-
onstrated more impressively with use of the ‘‘partial credit’’ scoring method
(e.g., a score is given for each correct dimension of the solution) than with
the ‘‘all-or-none’’ method. This result might be explained by the difficulties
of the children in simultaneously considering and integrating all three
sources of information that are within the task. Also, the ‘‘mediation’’
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group required significantly more time to solve the post-teaching problems
than did the ‘‘instruction’’ group, a result that was explained by better
control of impulsivity and awareness of different options for problem solv-
ing strategies. Missiuna and Samuels (1989) concluded that mediation within
DA should be tailored to children’s unique learning difficulties in order to
reveal their learning potential.

Burns (1991) supported this position by comparing two DA proce-
dures: The MLE and the graduated prompt procedures (Brown and Ferrara,
1985) with static test approach, on a sample of high-risk preschool children.
Burns (1991) used a preschool DA measure, which is based on the Arthur’s
(1947) Stencil Design Test. The findings showed first that the children
performed higher when given DA than they did when given static tests.
DA using the MLE approach was associated with higher cognitive perfor-
mance on the test and higher transfer scores (using Animal House sub-test
from WPPSI) than was either the graduated prompt or static testing pro-
cedure.

Other attempts to compare different intervention conditions in DA
were carried out by Kester, Pena, and Gillam (in press) on a sample
of low SES preschool children, the majority of whom were from culturally
and linguistically diverse backgrounds. The intervention approaches were
direct instruction, mediated learning experiences (MLE), and hybrid meth-
ods for instructing children about labeling. The primary learning goal
of all three interventions was to teach labeling skills. The interventions
varied according to the type of procedures and the type of materials
that were used. The findings indicated, first, that the labeling performance
of children in the three instruction groups improved significantly in
comparison to that of children in a no-treatment control condition.
Second, the findings showed that the effect size of the direct intervention
gain was approximately half as large as the effect size for the hybrid
group, and more than three times smaller than the effect size for the
MLE group. The authors explained these results by the fact that children
in the direct intervention group learned some new labels for objects but
did not learn strategies for single word that could be applied to word
learning or to labeling contexts in general. The MLE approach was most
effective because it involves understanding of transcendent rules for
labeling beyond specific context. The cognitively oriented approaches
(MLE and hybrid) were found to be more effective than the procedures
that were used in direct instruction, regardless of the materials that were
used. These findings are consistent with earlier theory and research (i.e.,
Missiuna and Samuels, 1989; Rogoff, 1990, Rogoff and Morelli, 1989;
Tzuriel, 1998; Vygotsky, 1986) about the importance of using mediation
within the child’s zone of proximal development.
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DA and Reflectivity-Impulsivity Dimension

Cognitive styles have been found as strongly affecting learning and
performance on a variety of cognitive domains. Clinical experience in DA
shows that impulsivity is a deficient cognitive function that affects cognitive
processing in a pervasive way across domains and phases of the mental
activity (input, elaboration, output). One of the goals in DA is to change
children’s impulsive style to a reflective mode of responding. The effects
of impulsivity on cognitive functioning and change of impulsivity was inves-
tigated in three studies.

In the first study, the effect of DA on modifying impulsivity was investi-
gated in a group of second grade children (Tzuriel and Schanck, 1994).
All children were given, individually, the Matching Familiar Figures Test
(MFFT; Kagan, 1965), followed by the CATM and the CITM adapted for
school-age children as group DA tests. Testing procedures included an
instructions phase with three examples, pre-teaching, teaching, and post-
teaching phases. The Teaching phase was composed of 1 hr of group media-
tion, for each test, which included teaching of strategies for solving the
problems, systematic exploration of the dimensions, analytic perception of
tasks, simultaneous consideration of several sources of information, hypoth-
esis testing, planning behavior, and understanding the rules governing the
problems. The MFFT was administered again 10 days after the intervention;
this time delay was set up to control for possible artifacts of the intervention
process as well as to ensure stability of changes beyond the immediate
intervention effects. A control group was administered the MFFT before
and after the intervention, but none of the DA procedures. The initial
number of errors and reaction time on the MFFT were taken as criteria
for categorizing the children into four groups: Impulsive, Reflective, Fast/
Accurate, and Slow/Inaccurate. One-way analyses of variance carried out
on the CITM and CATM pre-teaching scores revealed significant differ-
ences on both tests. The main finding was that the Reflective group scored
significantly higher than did the other three groups, who scored about the
same, including the Fast/Accurate group. Two analyses of covariance were
carried out, on the post-teaching performance of the CATM and CITM
tests with Group (experimental-control) and Cognitive Style as independent
variables (2 � 4). The covariate was the initial cognitive performance on
each test. The findings revealed that the only group that showed high pre-
to post-teaching improvement was the Fast/Accurate group on the CITM,
but not on the CATM scores. The Reflective group, however, continued
to be the highest performance group. ANOVA of the MFFT error scores
revealed a significant interaction of Time � Group, indicating that the
experimental participants had changed their cognitive style from pre- to
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post-teaching towards reflectivity, whereas the control participants dis-
played the same degree of impulsivity. The Impulsivity–Reflectivity scores
derived from the MFFT were significantly correlated with the performance
scores on the CATM and CITM tests in the pre- and post-teaching phases,
ranging between .23 and .40.

The results of this study supported the authors’ hypothesis that initial
cognitive performance is related to the level of impulsivity–reflectivity. Of
most importance was the result showing that even the Fast/Accurate sub-
jects achieved lower scores on the CATM and CITM tests (pre- and post-
teaching) than did the reflective (slow/accurate) subjects. This finding indi-
cates that when abstract thinking skills are involved, a reflective cognitive
style is more efficient than any other style including a fast/accurate style.
Interpretation of these findings should take into account the nature of tasks
that determined the impulsivity-reflectivity dimension. The MFFT task is
based on a perceptual process in which the child has to scan several visual
stimuli and detect differences between a model figure and several similar
alternatives. This type of processing is basically different from the cognitive
processing functions required in the CATM and CITM tasks.

The findings showed that although the DA process helped all subgroups
to improve their cognitive performance from pre- to post-teaching phase,
it helped the Fast/Accurate group more than others. These results imply
that in teaching processes one should concentrate on the level of accuracy
and on inhibition of the tendency to respond quickly. Another interesting
result related to the effects of the DA procedure on modifiability of the
cognitive style. In spite of the fact that the DA procedure is aimed mainly
at modifying the level of cognitive performance, the impulsivity level was
also affected.

In a second study (Tzuriel, 1997b) a sample of kindergarten to 3rd
grade students (n � 120) were administered the MFFT and were tested
individually using the Cognitive Modifiability Battery: Assessment and In-
tervention (CMB, Tzuriel, 1995a). The CMB tasks were constructed origi-
nally to test kindergarten through Grade 3 children, but they can be used
also with older children who have learning difficulties. The CMB is com-
posed of 5 subtests: Seriation (S), Reproduction of Patterns (RP), Analogies
(AN), Sequences (SQ- Levels II and I), and Memory (ME); each tapping
different areas of cognitive functioning. For each subtest there is a set of
problems, designed for pre-teaching, teaching, and post-teaching phases.
For two of the five sub-tests (Analogies and Sequences) there is also a
transfer phase which includes problems that are remote from the origi-
nal ones.

The children in each grade level were categorized into four groups
(Impulsive, Reflective, Fast/Accurate, and Slow/Inaccurate) in a similar
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way carried out in the first study. A series of Group � Time (4 � 2)
ANOVA’s with repeated measures were carried out on each of the 5
subtests (for both ‘‘none-or-all’’ Scoring Method-1, and partial credit Scor-
ing Method-2). The last variable was the within subjects factor. The findings
showed significant Group differences in 8 out of 10 analyses, indicating
higher performance for the Reflective than for the other subgroups. As
was found previously, the Fast/Accurate subgroup was significantly lower
than the Reflective (Slow/Accurate) subgroup in all test domains. The
higher performance of the Reflective children was on both the pre- and
post-teaching phases of all subtests. The findings also showed significant
Group � Time interactions for Reproduction of Patterns (Method-1), Anal-
ogies (Method-1), and Analogies (Method-2). These interactions showed
that the Impulsive, Slow/Inaccurate, and Fast/Accurate groups benefited
more than the Reflective group from the teaching phase and also showed
higher gains. Correlation analyses showed significant correlations, between
all the CMB scores and the number of errors on the MFFT, ranging between
.21 and .58.

The objectives of the third study (Tzuriel, 2000) were to investigate
the effects of mediation on change of impulsivity level with young children
and prediction of math achievements in seriational-computational tasks
by process-oriented measures of impulsivity level. Impulsivity level was
measured by the Seria-Think Instrument. The Seria-Think Instrument is a
novel DA measure aimed at assessing and teaching children a variety of
arithmetic skills based on the operation of seriation, in combination with
mastery of math skills of addition and subtraction. The Seria-Think Instru-
ment is composed of a wooden block with three rows of holes (five holes
in each row), a set of cylinders varying in length, and a measuring rod
divided equally into several units. In the first row the depth of holes is
fixed, in the second row the depth of holes increases progressively, and in
the third row the depth of holes is in a mixed order. The tasks in the Seria-
Think involve insertion of the cylinders inside the holes so as to get lines
of cylinders with (a) equal height, (b) an increasing height, and (c) a
decreasing height. Most of the problems are presented when the wooden
block is turned vertically, thus creating 5 rows; each contains 3 holes in it.
The instructions are to try to solve the problems with as few insertions of
the cylinders into the holes as possible but with a possibility to use the
measuring rod as many times as the child wishes. To solve the problems,
the child has to calculate the depth of the holes and the height of the
cylinders, to compare the height of the cylinders and the depth of holes,
and to plan which cylinder goes into which hole.

The problems of the Seria-Think Instrument require several cognitive
functions, the most important of which are regulation of impulsivity, plan-
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ning behavior, systematic exploratory behavior, simultaneous consideration
of few sources of information, needs for accuracy, and control of trial and
error behavior. The Seria-Think yields three measures: performance level
as indicated by the accuracy of the solution, number of insertions, which
indicates the efficiency level, and the number of measurements of the depths,
which indicates planning behavior.

The study was carried out on a sample of Grade 1 children (mean age
in months was 92.30) who were assigned randomly to experimental
(n � 24) and control (n � 24) groups. All children were administered a
pre- and post-teaching phases on the Seria-Think. The experimental group
received mediation for regulation of behavior with special focus on plan-
ning, comparing, and computing (i.e., measuring the depth of holes and
length of cylinders, adding, and subtracting), whereas the control group
received free-play manipulative experience with no mediation. Following
the Seria-Think, both groups received a content related Math test. A MA-
NOVA of treatment by time (2 � 2) showed a significant interaction, which
was explained by both number of measurements and number of insertions.
The findings clearly indicate that, from pre- to post-teaching, the experimen-
tal children decreased significantly their number of insertions and concur-
rently increased their number of measurements The control group on the
other hand showed about the same response pattern before and after the
treatment. Of most importance is the result indicating that both process-
oriented measures were significant in differentiating between the experi-
mental and control groups; the combination of both characterizes the di-
mension of reflectivity versus impulsivity.

Other important findings were the prediction pattern of math score
by the Seria-Think measures. Stepwise regression analyses showed that
math score was predicted in the experimental group by post-teaching num-
ber of insertions (R2 � .19)—The less insertion the child used in the post-
teaching phase the higher was the math score. In the control group, the
math score was predicted by the post-teaching number of measurements
and post-teaching performance (R2 � .54): The higher the score on both
variables the higher was the math score. In both groups the post-teaching
scores were more accurate in predicting the math scores than were the pre-
teaching scores. The utility of the post-teaching score as a more accurate
predictor measure than static tests was also demonstrated in other studies
(Embretson, 1992; Samuels et al., 1992; Tzuriel et al., 1999).

The results of all three studies show consistently that an impulsive
inclination is detrimental to cognitive performance, and that even having
an accurate mode of processing does not guarantee efficient cognitive func-
tioning if it is not accompanied by a slow information-processing tempo.
These findings have important implications for the validity of static mea-
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sures of intelligence, especially the timed tests, which encourage children
to work fast. Static tests that rest heavily on timed factors tend to constrain
efficiency and ability. Impulsive children frequently manifest a lower level
of cognitive performance in spite of their relatively high learning potential
and/or abstraction level. Their low performance might be interpreted as
low ability rather than as low efficiency. The findings might have implications
for teaching procedures within the school system and for societal values
that encourage speed rather than accuracy, and efficiency rather than depth
of processing and comprehension.

CONCLUSION

The research evidence presented in this paper validates DA as a more
accurate and useful approach for measuring individual’s cognitive abilities
and relating them to various educational, and intervention variables, than
the static test approach. The current research with various clinical groups
shows that children’s performance in a DA context is a more accurate
indicator of their learning potential than performance on a static test. The
lower the cognitive performance level of the child, the more effective
is the mediation given for modifying his/her performance. Cross-cultural
studies with minority and learning disabled children have shown higher
predictive value of school performance than standard static tests. Similarly,
DA was found as most useful when applied in cognitive education programs
aimed at teaching children systematic data gathering, problem solving strat-
egies, and ‘‘how to learn.’’

The use of DA in different settings and groups has proved its efficiency
not only as an evaluation tool but also as a powerful intervention procedure.
The integrative blend of assessment and intervention is novel in view of
the fact that over so many decades each activity was separated, conceptually
and methodologically. Another aspect of the DA approach is that it offers
an optimistic view of the individual as a problem-solving thinker, who
possesses much higher ability than what is manifested in other testing ap-
proaches.

In spite of the efficacy of DA there are some unresolved problems that
are related to cost-effectiveness, level of training, reliability and validity,
and continuity between assessment and intervention. The cost-effectiveness
considerations relate to the fact that DA takes much more time to adminis-
ter than static tests, and that it requires more skill, better training, more
experience, and greater investment of efforts. School psychologists and
policy makers may ask themselves ‘‘how can we afford testing a child for
6–8 hr when the case load is high and the time required for DA exceeds
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the maximal 2–3 hr given for each case’’? Policy makers will surely ask
why they should invest in methods that require several times as many hours
from the psychologists as do present methods. More evidence should be
presented for the effectiveness of DA, especially in relation to popular
criterion measures of school achievements (i.e., reading comprehension,
and math). The answer lies in what one considers being the major goal of
the assessment. If the goal is to provide a quick and an economical device
to scan the child’s current difficulties and to predict his /her future perfor-
mance, than static tests are more useful than DA tests. If the goal is to
reveal the child’s learning potential and learning processes and, as a result,
to prescribe specific learning strategies, then DA seems to be a better
approach. To some degree the goal of the DA approach is to refute the
prediction of the static test approach. The distinction between the static
and DA goals derives from different philosophical perspectives. Feuerstein
et al. (1979) referred to the differences between the static and DA ap-
proaches as a difference between a passive-acceptant versus the active-
modifying approaches, respectively.

The challenge of DA, then, is to be certain that the information derived
is worth the investment required to get it, and that the information is then
used in a way that results in educational benefits for the tested child.
Proponents of DA frequently mention the argument that society at large
and the individual, in particular, benefit in the long run (and often in the
short run) from DA. A short, ‘‘instant’’ assessment might be cheaper in
the short run but superficial, wasteful, and less effective in the long run.
DA, on the other hand, is lengthier and more expensive but provides in-
depth and qualitatively better results, which ensure accurate future inter-
vention procedures. Psychologists, educators, and policy makers should be
convinced first that the information derived from DA is worth the invest-
ment required to get it, and that the information achieved will then be
used in a way that will have an impact on specific learning strategies and
academic achievements.

Several intriguing issues raised so far have opened a new field for
further research. One of the main issues is to what extent cognitive modifi-
ability is generalized across domains. This issue has not only theoretical
importance but carries with it practical implications for designing of tests
and mediational procedures. In several studies carried out at Bar Ilan
University laboratory, we found that different measures of cognitive modi-
fiability did not correlate significantly at kindergarten age, but with increas-
ing age there was a tendency for increased correlations; a phenomenon
that is attributed to the development of metacognitive skills with age.
The increasing metacognitive processes helped children to benefit from
mediation in one domain and transfer whatever has been learned to another
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domain. Metacognition had a consolidating effect by ‘‘bridging’’ cognitive
modifiability across different domains.

The results of several studies support the argument that DA measures
are more accurate than static measures in assessment of cognitive interven-
tion programs (Haywood and Wingenfeld, 1992; Tzuriel, 1989a 1992; Tzur-
iel, et al., 1999), especially when the aim is to evaluate ‘‘learning how to
learn’’ skills and cognitive modifiability. My argument is that if the declared
goal of the intervention is to teach children how to learn, the outcome mea-
sures should tap precisely that goal. The outcome measures should be as-
sessed dynamically; change criteria and cognitive modifiability indicators
should be the focus of evaluation. It is surprising, therefore, why many
intervention programs aimed at modifying learning skills do not use DA
as a primary outcome measure.

Two major unresolved issues that should be further researched are
the reliability and validity of DA. One of the objectives of DA is to change
the individual’s cognitive functioning within the testing context so as to
produce internal ‘‘unreliability.’’ Reliability can be assessed then by inter-
rater comparisons (Tzuriel, 1992a). The psychometric properties of the
tests can be examined by group administration of the DA measures as
actually was done by several researchers (Kaniel et al., 1991, Tzuriel, 1998;
Tzuriel and Feuerstein, 1992; Tzuriel and Schanck, 1994). The group DA
results, besides providing information about the psychometric properties
of the tests, have been found to be crucial for indicating prescriptive teach-
ing and educational strategies for the integration of students into educa-
tional systems.

Inter-rater agreement of DA tests has been studied intensively by
Samuels et al. (1989) and Tzuriel and Samuels (2000), with learning disabled
and EMH groups. The authors showed, for example, that the overall inter-
rater percentage of agreement for rated deficient cognitive functions was
87.6% and 91.6% for type of mediation. For different cognitive tasks, a
different profile of deficient cognitive functions has been observed and
different types of mediation can be applied. In spite of these findings
more research is needed to verify the reliability of judgments made with
DA procedures.

Validity is a major concern for any test, especially for DA, which
claims to be a more accurate measure of learning potential than static tests.
Validation of DA is much more complex than validation of a static test,
for several reasons. First, DA claims to have a broader scope of goals such
as assessing initial performance, deficient cognitive functions, type and
amount of mediation, nonintellective factors, and different parameters of
modifiability. Each of these dimensions requires a different criterion; some
of them might overlap. Second, many concepts within the MLE theoretical
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framework applied extensively in assessment and intervention still require
empirical validation (e.g., the distinction among deficient cognitive func-
tions of the input, elaboration, and output phases of the mental act). It is
important to validate which deficient cognitive functions are more easily
observed than others are, and in what kind of task domain.

One of the problems in validating DA is the need to develop a criterion
variable that is derived from a cognitive intervention. The criterion validity
of DA should be tested against criteria that match the nature of the testing,
namely, with changes in other domains (e.g., school achievements, cognitive
changes on other tests). This requires implementing a cognitive education
program that is aimed at bringing about these changes. This point has been
discussed previously in relation to the use of DA measures in cognitive
education programs (Tzuriel, 1989a). Because a main objective of many
programs is to teach children how to learn and to be independent in devel-
oping their learning potential, it follows that exactly this ability of learning
how to learn should be assessed as a primary effect in a program’s evalua-
tion. Unfortunately, not many studies concentrate on this aspect of validity.
Many investigators have used standard normative tests of general intelli-
gence to assess children’s stores of knowledge, and they have sometimes
regarded the results as indicators of learning potential.

The main validation of DA should refer to prediction of aspects that
are not predicted by static test results. Future research should tap questions
such as the effects of failure and success in test items on subsequent perfor-
mance, the effects of nonintellective factors on cognitive change, and the
utility of specific mediation strategies on both specific cognitive and motiva-
tional factors.

A major criticism of the DA approach relates to the relatively high
prediction of school achievement by static test scores. The literature is
replete with evidence showing a strong relation between IQ and school
achievement. For example, Fraser, Walberg, Welch, and Hattie (1987)
carried out a meta-analytic study based on 2,575 studies, to support the
relationship between IQ and academic achievement. The massive data set
in this case showed a familiar IQ-achievement correlation of .71. This means
that nearly 50% of the variance in learning outcomes for students was
explained by differences in psychometric IQ. This is indeed a crowning
achievement for psychometrics. My argument is that although no one argues
that ability is uncorrelated with achievement, three extremely important
questions remain: (a) What happened to the other 50% of the achievement
variance? (b) When IQ predicts low achievement, what is necessary to
defeat that prediction? (c) What factors influencing the unexplained vari-
ance can help us to defeat the prediction in the explained variance?

One of the practical problems that we often encounter when testing
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children coming from a different culture is how to differentiate, on an
individual level, between those who manifest low level of functioning as a
result of cultural difference and those that have also experienced cultural
deprivation. In this respect, the DA approach offers an alternative, which
is superior over the static approach not only for its differential diagnostic
value but also for its potential prescriptive remediation of deficiencies and
enhancement of learning processes. On a broader socio-historical scale it
can open opportunities for investigating cognitive change processes as a
function of specific mediational procedures, implementation of learning
contexts, and use of mental operations across cultures. What is important
is not so much what children know or do but rather how they learn, and
how they modify their cognitive structures as a function of mediational
processes. Most important in further research is for researchers to look for
children’s cognitive modifiability indices as a function of specific cultural
components that enhance mediation and change processes within families,
classrooms, and more extensively in broader social circles. DA has much
to offer examiners who want to understand what is limiting the child’s
performance and what may be helpful for facilitating higher levels of perfor-
mance (Elliott, 1993; Feuerstein et al., 1979; Haywood, 1997; Tzuriel,
1997a, 1998).

Haywood and Tzuriel (1992a) have concluded in their epilogue on
DA that in spite of the difficult problems mentioned,

interactive approaches to psychoeducational assessment appear to offer useful and
even rich alternatives to standardized, normative assessment. The DA approaches
appear to offer the possibility of more adequate assessment of handicapped persons
(e.g., mentally retarded, sensory impaired, emotionally disturbed persons) and per-
sons with learning disabilities, than do standardized, normative tests. They appear
also to offer the possibility of some solution to ‘‘nondiscriminatory’’ assessment
and educational programming for persons in minority ethnic groups and those in
‘‘transcultural’’ status: immigrants and those with language differences. (p. 56–57)

Grigorenko and Sternberg (1998), in their extensive review of dynamic
testing, concluded that it is difficult to argue that DA ‘‘clearly has proved
its usefulness and has shown distinct advantages over traditional static
testing relative to the resources that need to be expanded (p. 105)’’. They
admit however that DA has suggested interesting paradigms as well as
promising findings, and that in the future DA will prove to be a valuable
resource to the psychological profession. They suggested that in order to
make DA studies more compelling certain requirements are needed. One
of these requirements is definition of DA as an independent tradition in
psychology of testing, in terms of better distinction of goals and methodolo-
gies. On a small-scale level the requirements are to conduct studies with
larger populations, to validate DA against educational and professional
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criteria, and to replicate findings beyond different laboratories and specific
methodologies.

My conclusion, based on educational and intervention research with
young children is more positive than Grigorenko and Sternberg’s conclu-
sion. Some of this research was probably not familiar to them as well as
developmental research which provides further support for the utility of
the DA (a detailed review of the developmental line of research is given
in Tzuriel, 1999a). I believe that DA has already established itself as a
separate branch in the psychology of assessment, especially among circles
that are involved in the practice of education than among circles that are
research oriented. I agree, though, with their requirements for defining DA
as an independent tradition in psychology of testing, in terms of better
distinction of goals and methodology, and in regard to the need for studies
with larger populations, validation of DA against educational and profes-
sional criteria, and replication of findings beyond different laboratories and
specific methodologies.
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