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The purpose of this study is to contribute to research regarding the Application of
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The ACFS, mediation and validity

Introduction

Traditional methods of assessing mental ability are based upon the belief that
intelligence exists as a more or less fixed entity. Expressions of growing dissatisfaction
toward this approach to assessment have proliferated, resulting in attempts to both
modify existing procedures and develop novel assessment approaches (Tzuriel &
Haywood, 1992). Thus, dynamic assessment developed as a reac‘tion to dissatisfaction
with existing practice as well as an attempt to provide a meaningful description of
cognitive functioning (Lidz, 199'6). Dynamic assessment’s test-intervention-retest model
is based on the belief that a child’s processes of learning can change in response to
intervention (Lidz, 1996). Closely related to this idea is Vygotsky’s notion of the zone of
proximal development (ZPD), the area in which a child can perform above his/her level
of independent functioning with the intervention of an experienced collaborator (Lidz,
1996).

Dynamic assessment allows the evaluator to examine the learning processes of a
child, explore his/her patterns of learning, and determine how to best jnstruct the child
(Lidz, 1996), directly linking the results of the assessment to the child’s lea;ning
experience in the classroom (Lidz, 1991). Due to its relevance to the classroom and
ability to examine the learning process, providing the preschool population with this
assessment can be valuable in determining factors that may impede a child’s later

learning abilities in school (Haywood & Tzuriel, 1992).
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In an attempt to create a model of this assessment for the development of
preschool interactive procedures, Lidz and Jepsen (1997) developed the Application of
Cognitive Functions Scale (ACFS). The ACFS is a curriculum-based dynamic
assessment that attempts to “assess how children apply cognitive and meta-cognitive
functions that are related to typical preschool curriculum demands” (Lidz, 2000).

The ACFS is a new procedure and thus the research base available to date is
limited. Therefore, the purpose of this study is to contribute to the evidence regarding
reliability and construct validity in three of the six subtests. Specifically, this study
investigated the effect of intervention on the Perspective Taking subtest, the Verbal
Planning subtest and the Auditory Memory subtest of the ACFS. In an attempt to rule out
practice effects, the tests were administered twice with and without intervention. This
addresses construct validity as well, since, according to the dynamic assessment model
there should be a significant increase in scores foilowing assessment-embedded
interventions. In addition, this study examines the experimental group dividing them into

high and low scoring pretest groups in an attempt to see which of the groups profited the

most from the intervention.
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Research Literature Review

Overview of Dynamic Assessment:

As educational practices advance from traditional rote memory learning to
approaches more closely reflective of the cognitive education literature, assessment
measures are changing as well. Traditional methods of assessment inadequately consider
the so-called non-intellective factors of motivation and social adequacy that are relevant
to the in depth understanding of effective human functioning. In addition, these tools are
said to contain bias toward minority and special education groups. Furthermore,
traditional measures lack adequate information relevant to intervention, teaching and
remediation processes (Tzuriel & Haywood, 1992).

In response to the growing dissatisfaction and shift of educational practices,
dynamic assessment procedures have emerged. Dynamic assessment raises questions
about our current conceptualizations of intelligence and focuses on the leamer’s ability to
profit from instruction and intervention (Lidz, 1991). Unlike the traditional models of
assessment which focus on processes that have already been learned, dynamic assessment
examines learning in process, the child’s ability to learn with the help of an experienced
collaborator (Lidz, 1991). Dynamic assessment offers information about the learner’s
zone of proximal development- the facilitated performance, and provides educators with
the information needed to facilitate successful learning (Lidz, 1997). Thus, according to
Lidz (1997), by examining the child’s learning process, one can “develop and explore the
hypothesis about the nature of obstructions to and effective facilitations of the child’s

performance” (p.22).
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Central to the conceptualization of dynamic assessment is Vygotsky’s notion of
the zone of proximal development (ZPD) (Lidz, 1996). Viewed as a necessary component
of assessment, the ZPD added to the zone of actual development, represents a meeting
place of the leamer’s internal mental world and the learner’s external social or cultural
influences (what the child is able to accomplish with the help of mediation). Thus, it
becomes possible to explore the child’s functioning as well as determine the next step of
instruction (Lidz, 1999).

While dynamic assessment models vary, there are some generally agreed upon
characteristics. As described by Lidz (1999) “ The most unique characteristic of dynamic
assessment is the inclusion of intervention as an integral aspect of the assessment
experience” (p. 284). The intervention is typically administered in a pretest-intervention-
posttest format. A baseline and zone of actual development is established with the
administration of the pretest followed by the intervention or mediation in which
information is given in the form of problem solving techniques and rules. Lastly, the
posttest is administered in an attempt to examine metacognitive processes and
responsiveness to intervention (Lidz, 1996).

The interventions vary with regard to content and degree of standardization. For
instance, Feuerstein (in Lidz, 1991), a pioneer in the field of dynamic assessment,
chooses content that is not academic, relating to his experiences with older learners who
have had unsuccessful school histories. Alternatively, as explained by Lidz (1996),
Campione and Brown “provide a series of graduated prompts that follow the commission

of an error in the learner’s solution of a task. These prompts are predetermined,
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standardized and graduated in terms of explicitness and approximation to the correct
response”(p.285). However, the pretest-intervention-posttest format affords the examiner
the opportunity to explore the learner’s ZPD, and information about the tools needed to
promote optimal learning,

A second defining characteristic of dynamic assessment is the assumption of
learner modifiability, which “ refers to both the amount of change made by the learner in
response to the interventions provided, and the learner’s increased implementation of the
relative metacognitive processes in problem solution” (Lidz, 1991 p. 4). Thus, there is
information about how well the child is able to generalize the newly developed
information to other aspects of learning,

The third defining characteristic of dynamic assessment is its process-oriented
design and interpretation of the tasks which links intervention in the classroom directly to
the assessment by embedding mediation within the assessment. This allows the assessor
throughout the intervention phase to record interventions that appear to work and those
that do not, allowing for appropriate suggestions for interventions in the classroom. In
addition, dynamic assessment provides information regarding functional and
dysfunctional metacognitive processes, as well as information regarding the intensity of

the information involved in producing change (Lidz, 1991).

Dynamic Assessment Procedures

The Learning Potential Assessment Device developed by Reuven Feuerstein

(1979), incorporates the belief that many children who achieve low 1Q scores do so

11
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because of the lack of what he and his colleagues have termed Mediated Learning
Experiences. According to Feurstein, human beings have the unique capacity to modify
their cognitive functions and adapt to changing life demands. The focus of the assessment
is not on academics, but rather, on signs of modifiability in which the examiner observes
specific cognitive functions related to learning. The results of the assessment are thus
interpreted as representing what the learner can achieve if he/she experiences appropriate
mediation (Tzuriel &. Haywood, 1992).

Campione and Brown’s (1987) graduated prompts procedure involves counting
the number of increasingly explicit hints_the learner requires for mastery or completion of
a task. In this approach it is the task rather than the learner that is focused upon. Learner
performance is described in terms of the number of cues required to achieve mastery
(Lidz, 1997). The procedure assumes that the fewer the number of prompts, the greater
the ability of the individual to generalize knowledge to novel situations (Campione &
Brown, 1987).

The Leaming Potential assessment developed by Budoff (1987), provides
valuable diagnostic information to the teacher and allows for the screening of students
who require more individualized attention (Lidz, 1996). The procedure is standardized
and scripted using generic cognitive tasks to differentiate between retarded and pseudo-
retarded learners. This assessment involves a test-teach-retest model in which the
students gage their success by checking their strategy to problem solving.

Swanson (1995) introduced a dynamic approach in which hints are presented to

the participant upon failure of an item. Swanson’s Cognitive Processing Test (S-CPT) is a
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graduated prompt-like approach in which the hints provide opportunities for the learner to
problem solve.

In addition to the aforementioned approaches, according to Lidz (1996) “There is
a substantial European contribution to the development of dynamic assessment
procedures that has until recently not been accessible to English readers (p.290).” These
procedures ( Hammers of the Netherlands and Guthke of Germany) have made
contributions and the information has recently become available to English speakers in
Hamers, Sijtsma and Ruijssenaars (1993). Their procedures involve generic tasks, as well
as addressing domains of reading and math and incorporate standardized interventions
often involving graduated prompts (Lidz, 1997).

Generally, dynamic assessment approaches are examples of a model with implied
procedures which represent an attitude as well. That attitude is that a child can learn if
sufficient time and effort is spent to discover how the child can best benefit from
intervention (Lidz, 1991). This assessment approach has proven valuable when assessing
children from culturally diverse backgrounds, special education children and children for
whom English is a second language.

For example, children for whom English is a second language face a variety of
language related issues when given a standardized assessment. Semantics, syntax, and
style of communication are examples of areas in which they may have difficulty. If
translation is attempted, accuracy and distortion as well as standardization issues arise. In
addition, language items may be culturally loaded and a child who does not speak the

language may not have had the experience and will thus fail the item. Dynamic

13
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assessment is a better tool for assessing these children’s learning abilities in that less prior
knowledge of an experience is needed, the interaction between the assessor and the child
is examined and children may respond in a variety of ways not specific to any one
cultural style (Lidz, 1997).

Dynamic assessment includes a reduced reliance on prior knowledge and
experience. That is to say, the information needed to solve a problem is usually given
during the course of the assessment, reducing the consequences of the difference between
capacity and performance. In addition, the assessment steers away from emphasis on the
child’s deficiencies, as well as issues of classification and placement, and focuses on the
positive development of the child’s competence and discovery of what does and does not
work. This gives the assessor the responsibility of discovering the competence of a child
and at the same time creates a less threatening testing environment for the child (Lidz,
1997).

When dealing with children in special education programs, dynamic assessment
can be especially useful. Traditional methods of assessment often underestimate the
intellectual ability of a special needs child. However, when assessing a child using this
approach the child’s learning potential and how to best tap into it can be assessed with
direct impiications for how the child should be taught in the classroom (Gerber, Semmel

& Semmel, 1994).
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Dynamic Assessment for the Preschool Child:

Initially developed for older school age children, dynamic assessment was not
considered explicitly a preschool procedure (Lidz, 1991). Most developmentalists agree
that children are not born with metacognition fully developed, and that true dynamic
assessment seems applicable only to children with at least emerging metacognitive
process capabilities (Lidz, 1991). However, in a review of the literature regarding
cognitive functioning in children, Lidz and Thomas (1987) noted that many
metacognitive processes begin to emerge from the ages of 3-5. These include self
regulation, early logic, early deductive reasoning, and signs of the ability to derive and
apply strategies. Thus, dynamic assessment procedures for the preschool population can
address these cognitive functions as well as a young child’s distractibility, inclination for
play, and inconsistency in performance (Tzuriel & Haywood, 1992).

In an attempt to create a mode] for the development of preschool iﬁteractive
assessment procedures, a number of researchers have designed approaches. Tzuriel and
Klein (1987) developed the Children’s Analogical Thinking Modifiability Test (CATM).
The tasks are child friendly (colorful blocks and game-like procedures) and include the
manipulations of objects as a means of bridging from concrete to abstract. The procedure
follows a test-intervention-retest format, preceded by a stage in which the task demands
are reviewed. The authors suggest that this design coupled with the effects of dynamic
assessment (the response to and control of non intellective variables such as motives,
feelings), allow the child to function on a higher level than he would on a static

assessment (Tzuriel & Klein 1987).
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Lidz & Thomas (1987), designed an extension of two sub-tests of the Kaufman
Assessment Battery for Children as a dynamic assessment of young children. The
researchers administered these tests before and after a session of mediated teaching. The
experimental group received mediation and the control group was exposed to the
materials for a similar length of time without mediation. Results showed that mediation
was effective in producing a higher gain in results. Reinhardt (19 ) applied this procedure
with preschool children with developmental delays and also documented significant
pretest to posttest gains in the children who experienced mediation, while those in the
unmediated control group did not improve. Moreover, when the children were retested at
a latef date, the mediated group showed additional gains, while the unmediated controls
did not.

Burmns, Delclos, Vye and Sloan (1996) examined the cognitive strategies that
children used before their dynamic assessment and how they changed as a result of the
procedure. The cognitive task used in the procedure was an adaptation of the Stencil
Design Test-1 of the Arthur Point Scale of Performance Test Form 1940 Revision. Each
child was given stencils to recreate a design. Results showed that these children with mild
handicaps made significant increases in performance after receiving mediation, but not
after receiving hinting or standard assessment treatment sessions. Normally developing
children had significant increases after each treatment with the greatest gains after
receiving dynamic assessment mediation. The mediated intervention was the most

successful in promoting generalization.
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Waters and Stringer (1997) created the Bunny Bag dynamic assessment procedure
for use with preschool children with complex communication needs. Consisting of three
stages, input, elaboration and output, the child is presented with familiar toys and various

developmental and cognitive functions are assessed. For instance, at the elaboration

‘phase the assessor explores the child’s ability to sequence in a series of steps when using

the item presented. This play- based procedure can thus provide an estimated
developmental age, an account of emerging cognitive functions and the nature and the
amount of mediational support a child requires.

The Application of Cognitive Functions Scale (ACFS)

Lidz and Jepsen (1997) developed the Application of Cognitive Functions Scale
(ACFS), a curriculum based dynamic assessment for use specifically for preschool age
children. The ACFS consists of six subscales that represent learning processes that are
typically required for success in most American preschool programs. The ultimate goal of
the assessment is to inform instruction and to have a means of relating assessment to
instruction and intervention. Results of the assessment are indicative of the degree to
which the child has mastered a particular task and his response to mediation. In addition a
behavior rating scale is included in the assessment procedure. This scale allows the
assessor to track the child’s behavior across the battery of tasks and evaluate the child’s
metacognative and non intellective responses to the interactions during the assessment
procedure (Lidz, 2000).

The research base available on the psychometric properties of the ACFS to date is

limited, but there are a number of studies that address issues of validity and reliability.
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The primary source of construct validity evidence for the effectiveness of intervention is
based upon the hypothesis that, since dynamic assessment procedures are most typically
administered in a pretest-intervention-posttest format, the expectation is that group scores
from the pre to the posttest should increase. The first study of this issue included 30 pre-
kindergarten and kindergarten high functioning students attending a private school in
New York City. The study found significant pretest to posttest gains for three of the
(then) five subtests: Classification, Auditory Memory, and Visual Memory, with the two
memory tests showing the greatest improvement. The results were similar for children in
both grade levels. As a result of the study, the Verbal Planning and Sequential Pattern
Completion tasks were revised, and the Classification task was adjusted to the ceiling for
high functioning children. F ollowing the study, the Planning task was redesigned and
split to create two subtests: Verbal Planning and Perspective taking. In addition, the
Sequential Pattern Completion task was completely redesigned (Lidz, 2000).

A study of reliability of one subtest from the ACFS was conducted by Brooks
(1997). The assessor administered the Classification subtest of the ACFS to 22 preschool
children with developmental disabilities. The focus of the study was potential practice
effects. 11 students received mediation and 11 children were the controls (received only
pre and posttest). Results showed that only those children who received the mediation
were able to successfully move to the higher level of functioning, that is, from merely
building with the blocks, to creating groups of blocks based on abstracted attributes of

color, shape and size (Lidz,2000).
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Shurin (1998), conducted a study of the ACFS with 26 four year old children, all
but 5 with diagnosed developmental disabilities. Pretest to posttest gains, and the
Behavior Rating Scale were studied. Significant gains were found for Classification,
Perspective Taking, Verbal Planning and Sequential Pattern Completion. The subtests
that did not show significant gains were both memory subtests. Practice effects could not
be ruled out due to the fact that there was no control group of non-mediated learners. Yet,
construct validity was supported by the significant gains. Due to the fact that this study’s
results are dramatically different than the aforementioned regarding the memory tasks,
the findings requires further study as to the implications of utility of these subtests for
differentiating children with and without developmental disabilities (Lidz, 2000).

With regard to the Behavior Rating Scale aspect studied by Shurin (1998), results
showed that the scale seems to be strongly measuring persistence, frustration tolerance,
and flexibility.

Levy (1999) conducted a study of the ACFS which included 22 preschool
children between the ages of 4.0 and 4.11. Eleven of the children were special needs and
eleven were typically developing preschoolers, The study’s purpose was to examine the
ability of the ACFS to discriminate between the two groups. While there were significant
differences between the groups on pretest scores for only one subtest, significant
differences were found with regard to posttest scores for four subtests, suggesting that the
posttest seems to be the better discriminator between the groups. This finding supports

the discriminant validity of the ACFS.

18
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In addition, Levy studied the Behavior Rating Scale and found that behavior
ratings during mediation (compared to the pretest) showed the most significant
differences between groups. This is thought to be due to the fact that the ACFS is
verbally loaded and typically developing students are more receptive to the ACFS
procedure. Thus the ACFS may underestimate the functioning of a child with language
disorders (Levy, 1999).

Malowitzky (2001) investigated the reliability and validity of two subtests of the
ACFS procedure. 30 preschool children were divided into those who received mediation
and those who did not. The study found significant pre to post test gains for one of the
mediated subtests and no significant gains for the unmediated subtests, suggesting that
practice alone can not account for pre to post test gains. The study also documented the
test-retest reliability of the unmediated subtests.

Each of the studies mentioned above studied various psychometric properties of
the ACFS. The current study adds to the current research base regarding reliability and
the possibility of practice effects in the three remaining subtests that have not yet been
explored. This study investigates the following hypotheses:

1. There will be no significant difference between the E (Experimental) and C

(Control) group on either the (a) PT (Perspective Taking), or (b)VP (Verbal
Planning), or (c) AM (Auditory Memory) pretests.

2. Within the E group there will be a significant difference between pre and post

scores for the (a) PT, (b) VP or (c) AM subtests, there will be no significant

pre-post test gains for the C group.
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3. There will be a significant difference between group E and C groups on the

(a)PT, (b)VP and (c)AM posttests in favor of the E group.

21
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Method
Participants:
The participants in the study were 20 preschool children between the ages of 3.0
-and 4.0 years of age, all of whom attended a regular education preschool program in the
Cleveland, Ohio area. The participants’ background and socioeconomic class varied
across a range of middle to upper class and all were Caucasian. Parents were given a brief

explanation of the study and asked to sign a consent form.

Measures:

The Application of Cognitive Functions Scale (ACFS) (Lidz & Jepsen, 2000) is a
dynamic assessment procedure developed for use with children functioning between the
ages three to five. This assessment consists of six subscales of which three are used for
this study: ( subtests with an * before them represent those tests used in this study)

1. Classification: measures the child’s ability to group and classify blocks with

varying attributes.

2. * Perspective Taking: measures the child’s ability to communicate with

| another person in a way that reflects awareness of an another’s point of view.
3. * Verbal Planning: measures a child’s ability to relate a plan for completing
a common activity.
4. * Short Term Auditory Memory: measures a child’s ability to recall and

sequence a short story immediately after hearing it.

22
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5. Short Term Visual Memory: measures children’s ability to recall a series of
objects placed in front of them,
6. Sequential Pattern Completion: measures a child’s ability to complete a

sequential pattern.

Procedure:

Initially consent was attained from the preschool director to conduct the study. A
consent form was then sent to the parents of each eligible child which explained the
nature and purpose of the study.

The author of this study was taught how to administer the ACFS by Dr. Lidz and
scoring was done collaboratively to ensure correct calculations. The children were
assessed individually by the researcher in a quiet empty classroom within the school.

The children were divided into Control and Experimental groups by the use of a
table of random numbers. As each consent form was given to the assessor, a number was
assigned to the form and then the odd and even numbers were divided into the E and C

groups.

23
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Results

Data Analysis:

Table 1

Subtest Mean Difference t p
Auditory Memory -1.00 -1.32 NS
Perspective Taking -2.40 -2.54 .03
Verbal Planning -.20 -.14 NS

and VP scores, but not with regard to the PT group. The Control group had significantly
higher PT scores than the Experimental Group.
The second hypothesis questions the pre to Post test gains obtained by each group.

These results are shown in Table 2,

24
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Table 2:

Subtest Mean Difference t p
Experimental

Auditory Memory 6.10 9.28 <.0001
Perspective Taking 4.80 6.74 <.0001
Verbal Planning 4.70 5.57 .0003
Control

Auditory Memory 0.00 0.00 NS
Perspective Taking .10 0.22 ' NS
Verbal Planning 2.00 2.58 .03

not as significant as those in the mediation group.
The third hypothesis proposes that there will be a significant difference between
the Experimental and Control groups on the PT, VP, and AM post tests in favor of the

Experimental groups following the intervention. The results are shown in Table 3.

Table 3:
Subtest Mean Difference t p
Auditory Memory 5.10 4.17 .002

29

19




Perspective Taking 2.50 5.51 .004
Verbal Planning 6.50 : 5.98 .0002
The ACFS, mediation and validity
Table 2 shows that the Experimental group across all conditions obtained post-test
scores significantly higher than those of the Control group. That is, that children exposed
to the mediation obtained significantly higher scores than those who were not exposed to

mediation.

26
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Discussion and Conclusion

The purpose of this study was to explore the validity and reliability of the ACFS.
Specifically, the Auditory Memory, Perspective Taking and Verbal Planning subtests
were investigated.

The results with regard to the lack or presence of “practice effects”, are addressed
in tables 2 and 3, where those children receiving rﬁediation did make significant gains,
while those not receiving the mediation did not, with the exception of Verbal Planning.
Without the mediation and despite the repeated exposure to the task, the scores of the AM
and PT tests did not change. With regard to the VP test, while those in the group obtained
scores showing a highly significant difference between E and C groups, the VP test may
be more prone to Practice effects, since those not receiving mediation did obtain
significantly higher scores upon the second administration.

Although there were no significant differences between the E and C groups for
the AM and VP subtest, the PT Contro] Group had significantly higher scores than the
Experimental Group. However, despite the initially higher pretest scores of the C group,

they were outperformed by the E group following mediation.

stability in their lack of significant gains for the C group.

N
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Together with the studies of Brooks (1997) and Malowitzky (2001), there is
evidence of stability for the non-mediated ACFS subtests, with the exception of VP.

The ACFS, mediation and validity
Cumulative results from all of the ACFS research to date documents responsiveness of
the subtests to mediation.

Whereas these studies have all involved relatively small numbers of children,
there is consistency in their support of the validity and reliability of the ACFS subtests.
The consistency includes a variety of children, with and without developmental delays,
though showing limitations for children with significant language impairment.

The current study is limited in its small number and restriction in location. In
addition, one assessor was used for béth groups of children, and was necessarily aware of
the nature of the study and the nature of the E and C groups.

The ACFS is showing promise of being a useful tool for school psychologist’s
working with young children yet, its ability to generate information relating to usefulness

of classroom instruction remains to be investigated.
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