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From dynamic assessment

of cognitive abilities to
educational interventions:
Trends in cognitive education

Iveta Kovalcikova

Being a pedagogue with over twenty years’ experience in training teach-
ers, I have lately been attracted by ideas bridging the growing gap between
neurological and psychological research findings and their practical appli-
cation in schools. For instance, Tokuhama-Espinosa (2010) points out that
current findings in brain research have limited connection with actual edu-
cational practice. The outcomes of research on learning processes are insuf-
ficiently projected in teacher training programmes. Curriculum documents
and teaching materials copy the discourse specific to educational policy in
the country of origin and development. The consequence of the insufficient
links between basic and applied research in the field is a growing gap be-
tween those who generate research outcomes and those who are supposed
to integrate the outcomes in applied education and subsequently bring them
to life in educational practice. The reason for this gap is straightforward: it is
immensely important, though extremely demanding, to “translate” the out-
comes of complex neurological and psychological research so that they are
applicable in real classroom settings. Researchers’ attitudes are frequently
that their work ends once the research findings have been presented. Here,
the question arises as to who should rise to the challenge of becoming the
mediator or transmitter in the process of incorporating research findings in
pedagogical practice. At present, the response to this situation is manifested
in the pursuit of interdisciplinary links between psychological and pedagogi-
cal (in fact, psychodidactic) discourse. For instance, a group of experts in the
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International Association of Cognitive Education and Psychologyl (IACEP)
take on new members from the field of education sciences. Sternberg (2013)
serves as another example. In a special issue of the Journal of Cognitive Edu-
cation and Psychology, he suggested that the academic community will have
to address the following questions in the near future:

1. What is cognitive education?

2. How should it be done? How should it not be done?

3. How should the effects of cognitive education be measured?

4. What, if any, examples exist of successful programs?

5. What recommendations do you have for cognitive education?” (Sternberg,
2013, p. 4).

We would like to point out that the questions were formulated broadly for
an audience of psychologists and researchers. Sternberg calls for interdis-
ciplinarity and urges experts to define the processes and interventions as-
sociated with cognitive education. Notwithstanding the fact that Sternberg
only formulated the questions two years ago, cognitive education is in fact
a fairly well-known term in pedagogical discourse. It features in studies
dating back to the 1970s (Arbitman-Smith & Haywood, 1980; Haywood,
1977). The dynamism of the cognitive education paradigm was encouraged
by numerous psychology studies. These studies documented the fact that
intervention or the stimulation of cognitive functions led to greater effectivity
in a child’s functioning (for instance, see Binet & Simon, 1916; Feuerstein,
1970; Feuerstein et al., 1980; Kozulin, 1999; Paour & Soavi, 1992; Tzuriel,
2001; Vygotsky, 1978). Likewise, the idea that there might be a need for
cognitive education was prompted by neuropsychological evidence demon-
strating the plasticity of the neural structures mediating cognitive processes
(see more in Doidge, 2007; Drubach, 2000; Howard-Jones, 2010; Kolb, Boy-
atzis, & Meinemelis, 2000; Kulistak, 2003; Sousa, 2001). Cognitive educa-
tion is an educational paradigm whose knowledge base is founded in cogni-
tive science research (psychology, neuroscience, linguistics, philosophy of
the mind, and information science). The primary goal of cognitive education

! The International Association for Cognitive Education and Psychology is a society of

professionals from all over the world who are interested in advancing the cognitive
education of children, young people, and adults. IACEP strives to be an organization
that brings together people with diverse applied and theoretical interests. The Asso-
ciations welcomes the participation of teachers, therapists, assessment specialists,
administrators and research professionals, recognizing the importance of collaborative
inquiry that involves researchers and practitioners, working together or separately,
in advancing the goals of cognitive theory, education, assessment, and therapies. For
more information see http:/ /www.ia-cep.org/
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is to develop the cognitive functions associated with the ability to perceive,
elaborate and apply information in order to make the learning process more
effective (Glaser, 1988; Sawyer, 2006). Cognitive functions are also required
for mental functioning outside the school, since they govern the ability to
think, plan, monitor complex mental activities, regulate emotions, creativity,
and gauge the importance of social interaction (Ashman & Conway, 1997).
For that reason, within the paradigm fundamental educational outcomes
are not achieved through the acquisition of curricular content, but through
internalizing higher order thinking skills and meta-cognitive strategies, and
improving the elementary cognitive functions involved in more complex cog-
nitive processes (Filickova, Kovalcikova, & Ropovik, 2015; Haywood, 2004).
Theories of cognitive education are based on a broad spectrum of cognitive
science research into aspects of learning potential, attention, perception,
memory, thinking, languages and planning, as well as aspects of the af-
fective and cultural domains. Currently various cognitive education pro-
grammes are being implemented at institutional and national levels (Lebeer,
Candeias, & Gracio, 2011; OECD, 2007).

Within this context, it should be noted that we differentiate between Cog-
nitive Education and Cognitive Pedagogy. We conceive of Cognitive Educa-
tion as a specific educational activity in defined educational contexts. We
believe that for the purposes of implementing Cognitive Education methods,
it is vital to define the area of educational sciences that would systematically
engage in the theoretical and applied dimensions of Cognitive Education. In
our opinion reflecting on and putting into practice neurological and psycho-
logical research outcomes should become the core and highest priority of
Cognitive Pedagogy. We thus see Cognitive Pedagogy as a part of the educa-
tional sciences that cover the target, content, process, and effect aspects of
Cognitive Education at the theoretical, research and applied level. There are
at least two baselines at present determining the research focus in applied
cognitive psychology: a diagnostic and an intervention line. Both lines have
a significant influence on Cognitive Education.

Diagnostic Line

Within the diagnostic line, there is an debate going on in cognitive psy-
chology, and consequently also in cognitive education, on dynamics in as-
sessing the individual’s cognitive abilities. For instance, experts belonging to
the above mentioned International Association for Cognitive Education and
Psychology have been developing a discourse related to the dynamic testing
paradigm for several decades. This paradigm is understood as a complemen-
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tary procedure for assessing latent cognitive and thereby learning abilities.
It is considered to be important in the context of low performing children.
Dynamic assessment tests the individual‘s ability to acquire thinking tools.
It is an analysis (quantitative or qualitative) of a child’s learning potential.
Dynamic assessment divides the learning process into elementary aspects
- cognitive processes that constitute the learning process and might be the
reason for a decrease in academic performance. The processes of attention,
perception, memory, higher order thinking, meta-cognition, problem solving
and language are believed to contribute to learning potential (Haywood &
Lidz, 2007; Haywood & Tzuriel, 2002). A deficit in any of these domains may
significantly influence the ability to abstract from experience, ergo the abil-
ity to learn. The primary goal of dynamic assessment is to ensure a change
in the functional level of these processes so that the assessment is enriched
by a learning phase, that is, an intervention phase. Put simply, firstly we
test how a child does when solving problems independently, subsequently
the strategies (attention processes and the like) are mediated to the child,
and finally the success of the mediation is assessed, that is, we assess the
extent to which the child is able to profit from the intervention and thus
learn. Regardless of the model, dynamic assessment has the following three
features:

1. Didactic relationship between the examiner and the examinee

Static assessment of cognitive skills involves a neutral, asymmetric re-
lationship between the administrator and the examinee (Dzuka & Koval-
cikova, 2008a; 2008b; Greenfield, 1997). This type of relationship guaran-
tees the objectivity of the assessment (Lidz, 1992). By contrast, in dynamic
assessment the examiner brings about active interaction in order to induce
changes in the child’s actual level of problem solving capacity. The involve-
ment of the examiner is thus seen as pre-requisite to assessment rather
than an interfering variable.

2. Focus on learning processes

Dynamic assessment (the clinical approach in particular) is not primarily
focused on learning outcomes; it concentrates on learning process diagnos-
tics (Tzuriel & Klein, 1987). While static assessment does not analyse the
nature and possible cause of errors in problem solving, the dynamic para-
digm considers exploration of the error source to be a fundamental principle
in child diagnostics.
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3. Conceptualizing change

Direct intervention and observation is the only way to understand the de-
velopmental process (Paour & Soavi, 1992). The aim of dynamic assessment
is not to assess the actual level of cognitive functioning, but to conceptual-
ize the change that occurs after the child has been helped. Retest measures
and a structured series of prompts are used in this conceptualization. The
prompts are integral to solving each test item and reflect the amount of help
necessary to achieve the maximum level of performance (Sternberg & Grig-
orenko, 2002).

Models of Dynamic Assessment

There are several approaches and models of dynamic assessment avail-
able at present and these differ in a number of aspects. Despite the attempts
of several authors (particularly of meta-analytical studies) to classify these
models (for instance Jitendra & Kameenui, 1994; Sternberg & Grigorenko,
2002; Swanson & Lussier, 2001), there is no unanimously accepted clas-
sification. There are several reasons for this; the main one being that the
term “dynamic assessment” refers to techniques often varying in aims, pro-
cedures and also conceptual questions (Murphy, 2007). It is most likely
that different methods of dynamic assessment measure different learning
potentials (Karpov, 2008; Tzuriel, 2002); that is why it is difficult to con-
ceptualize the outcomes of measurement, obtained via various methods, as
a homogenous construct. 2

Basically, dynamic assessment procedures differ as follows. In relation to
the nature of the task we distinguish the following procedures: (1) curricu-
lum-based or (2) domain-general procedures focusing on the acquisition of
generally applicable forms of thinking (for instance, inductive reasoning).
Curriculum-based dynamic assessment comprises tasks mainly based on
language and the maths school curriculum. The level of the child’s efficiency
in curriculum acquisition is inferred from an examination of the input and
output level of competencies in some aspects of the subject and from atten-
tive inspection of the nature of the intervention. So called domain-general
dynamic assessment uses specific content for evaluation. The content is
very often similar to that of intelligence tests and is not bound to the school
curriculum.

2 In accord with this, Guthke argues that there is no homogenous zone of proximal development; rather,
there are several domain-specific zones of proximal development (Guthke, 1993).
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In terms of dynamic assessment goals, some approaches focus on the
operationalization of assessment output in the form of a final score. These
approaches reflect the pupil’s ability to profit from the instruction, that is,
to learn. However, other approaches involve recommending which instruc-
tions should follow as an output. By doing so, they sacrifice the possibility
of precisely quantifying the output. While the quantifying approach is closer
to the psychometric tradition, the nature of non-standardized intervention
is fairly clinical.

The most significant conceptual differences, though, can be found in the
content and form of intervention. The intervention content of individual
dynamic approaches may vary in the level of standardization. Approaches
not aiming to quantify learning potential are usually non-standardized or
semi-standardized. On the other hand, if the aim of the assessment is to
establish the child’s zone of proximal development or learning potential,
the administrator would have difficulties determining the child’s sensitiv-
ity to the intervention without operationalizing the intervention. The form
of intervention is the second conceptual difference in dynamic assessment
techniques. In dynamic assessment, intervention is always an integral part
of the assessment.

Of all the dynamic assessment approaches, the following three have had
the largest formative influence on this freshly emerging paradigm (Sternberg
& Grigorenko, 2002):

1. Feuerstein’s mediated learning approach and its applied system known as
LPAD (Learning Propensity Assessment Device) (Feuerstein et al., 2002);

2.the graduated prompt approach developed by Campione and Brown
(1987) in the form of Testing via Learning and Transfer;

3. the psychometric oriented approach by Budoff (1987a; 1987D).

It is vital to mention that despite the considerable criticism of static as-
sessment, dynamic assessment is still perceived as a complementary meth-
od which does not aim to replace traditional psychometric assessment (Bu-
chel & Scharnhorst, 1993; Minnaert, 2002; Resing, Roth, & Van der Werf,
2002). These two assessment types in fact assess different aspects of the
child’s cognitive functioning. Generally, in order to correctly assess the de-
gree of future development it is necessary to monitor the present situation
well. Thus, static assessment is no less importance.
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Intervention Line

Another discourse that could be considered influential in overcoming the
gap between brain research and actual educational practice is that related
to the development of cognitive functioning programmes. These programmes
take the form of (1) transversal approaches (extracurriculum approaches
not related to the content of specific school subjects) aimed at the acquisi-
tion of generally applicable forms of thinking, or (2) context oriented ap-
proaches that develop specific cognitive aspects within curriculum domains
(maths, language, science, and so forth).

The aim of the transversal, generally oriented approaches is to develop cog-
nitive functions using extracurriculum content. Programmes such as Instru-
mental Enrichment (Feuerstein et al., 1980), Bright Start (Haywood, Brooks,
& Burns, 1992), COGNET (Greenberg, 2000), and Peer Mediation with Young
Children Programme (Tzuriel & Shamir, 2007) are the most frequently applied
approaches within this group. These programmes are based on the principle of
what is known as mediated learning (see Feuerstein et al., 2002; Tzuriel, 2001)
and focus on the comprehensive development of cognitive functions crucial
to learning. The other most frequently used approaches within the extracur-
riculum group are the Concept Teaching Model programme (Hansen, 2009;
Nyborg, 1993), which develops conceptual and analytical thinking; PREP
(Das, 1999), which concentrates on developing attention, the ability to plan,
and information processing; Process-based Instruction (Ashman & Conway,
1989) aimed at interiorising meta-cognitive strategies for effective curriculum
content acquisition; Structure of Intellect (Meeker, 1965), which is at present
based on developing twenty-six specific intellectual abilities that are conceptu-
alized as part of Guilford’s Model of Intelligence (Guilford, 1977); CoRT Think-
ing Programme (De Bono, 1991) to develop lateral (creative) thinking; or Tac-
tics for Thinking (Marzano, 1998) that mediates specific learning strategies to
children. Overall there are more than one hundred of these domain-general
programmes (Lebeer et al., 2011) whose shared aim is to develop the cogni-
tive pre-requisites of effective curriculum mastery. Despite the number of pro-
grammes developed, many of them remain at the design or verification stage,
but some have led to systematic change in mainstream schooling.

The second group of cognition development programmes consists of cur-
riculum-framed approaches, that is, within specific subjects. Examples of
these approaches are: CASE (Adey, 2003; Adey, Shyer, & Yates, 1992) which
aims to develop cognition via natural science; Cognitive Assault Strategy
(Miles & Forcht, 1995) and the Connecting Mathematics Concepts pro-
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gramme (Engelmann & Carnine, 1991) which both develop meta-cognitive
verbal strategies in maths learning and in perceiving mathematical con-
cepts; Read Naturally (Ihnot, Kilkelly, & Nochols, 2000) and RAVE-O (Wolf et
al., 2002) develop verbal fluency; the PHAST Track Reading Program (Lovett,
Lacerenza, & Borden, 2000) deals with analytical strategies for reading
words, and there are many other programmes to develop the cognitive func-
tions crucial to reading comprehension (for an overview see Dehn, 2008).
Overall there are more than two hundred such cognition development pro-
grammes (Haywood, 2004; Lebeer et al., 2011) available today. We assume
though that in relation to the curriculum-oriented cognitive education pro-
grammes mentioned above, there are a few sources that could document
their systematic and comprehensive application into standard educational
practice.

In June 2014, the International Association of Cognitive Education and
Psychology organized a regional conference in Budapest. As mentioned
above, the name of the association alone indicates the link between basic
and applied research in cognitive psychology. This association is therefore
particularly welcoming of developments in cognitive pedagogy and cognitive
education. The experts in the IACEP are interested in aspects of dynamic
diagnostics with regards to a child’s cognitive abilities. Mediation, clinical
intervention, special pedagogical procedures via programmes designed for
special population groups are all part of the scientific efforts of experts in
the IACEP.
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The 2014 European regional IACEP conference was on Cognitive and ex-
ecutive functioning: concepts, measurement and educational implications.
The area of debate is illustrated in the following diagram:
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Four of the papers presented at the European regional IACEP conference
in Budapest, June 2014, are included in this special issue of the Journal
of Pedagogy. The papers reflect four different viewpoints on research re-
lating to the individual’s cognitive and executive functioning. The articles
bear similarity in that they all closely follow the provided research focus on
aspects of the individual’s cognitive performance, highlighting possible ap-
plications for individual performance assessment results in educational and

clinical contexts. The articles differ in the following ways:

* in relation to research stage (pilot study, more extensive research),

* in relation to the specialist area of the presenter (psychology, pedagogy,
psycholinguistics),

* in relation to the focus:
- different cognitive performance assessment types and approaches
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— varied dynamic testing conceptions of the individual’s abilities (specifi-
cally, idiographic measurement for dynamic assessment intervention
and computerized dynamic test of analogical thinking).

Two articles focus on the concept of dynamic assessment of the individ-
ual’s cognitive abilities: (1.) Filickova, Ropovik, Bobakova, and Kovalcikova,
The relationship between fluid intelligence and learning potential: Is there
an interaction with attentional control?, and (2.) Murphy & Hurley, The de-
velopment of a new method of idiographic measurement for dynamic as-
sessment intervention. In the first article, learning potential is operationally
defined using Animalogica scores, a dynamic test of analogical reasoning
in children (see Resing, 2013; Stevenson, 2012). Learning potential is the
variable examined in relation to fluid intelligence (gf) and attentional control
(AC). The study investigates the hypothesized interaction effect between gf
and AC on learning potential. The authors also stress the educational im-
plications of their research. All three concepts examined in the study are
considered crucial for academic achievement. Much of learning in school is
regarded as a form of analogical reasoning, which is often assessed using
classical analogy problems (e.g. matrices). The ability to solve such analogy
problems, a measure of fluid reasoning, has been shown to be a good predic-
tor of academic achievement in both reading (Ferrer et al., 2007; Stanovich,
Cunningham, & Feeman, 1984) and maths (Primi, Ferrao, & Almeida, 2010;
Taub, Floyd, Keith, & McGrew, 2008).

The paper by Hurley and Murphy proposes a new method of idiographic
measurement for dynamic assessment intervention. Two main methods of
dynamic assessment intervention measurement are analysed: (1) split-half
tests and (2) integrated scoring systems. As the authors emphasize, inte-
grated scoring systems coupled with case studies are useful from a prac-
titioner perspective. The purpose of this research is to bridge the gap be-
tween research and practice by developing a methodology that is compatible
with both. The paper proposes a measureable idiographic method of meas-
urement, which utilises multi-dimensional scaling (MDS) and general pro-
crustean analysis (GPA) to analyse the results of card-sort data gathered
from a learner throughout the entire intervention. This approach provides
a method of assessment which is both compatible with individual interven-
tion and suited to building a body of evidence-based research for dynamic
assessment. An example of the method in practice is given for illustrative
purposes. According to the authors, the initial results suggest that this ap-
proach provides a methodology that satisfies the requirements of practi-
tioners when formulating targeted intervention and researchers who require
methods for measuring change in an individual’s ability over time.
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The paper by Kucera and Havigerova deals with the issue of computa-
tional psycholinguistic analysis (CPA) and its experimental application in
basic psychological and pedagogical assessment. CPA is presented as a new
method which may potentially provide interesting, psychologically relevant,
information about the author of a particular text. As part of their research
the authors studied the link between the linguistic form of a text by Czech
college students and their personality characteristics obtained from a psy-
chodiagnostic test battery. The article also discusses the basis of the meth-
od, opportunities for practical application and potential use within psycho-
logical and pedagogical disciplines.

The fourth article dealing with cognitive education and psychology (by
Ferjencik, Kresila, & Slavkovska,) introduces the concept of executive func-
tioning into the discourse. As a construct, executive functions (EF) origi-
nated in the field of neuropsychology and they were identified during inves-
tigation of neurological disorders and their behavioural manifestations. The
authors define executive functions as a system of operating processes that
prioritises certain processes, while at the same time inhibiting the activity
of others. Executive functions are thus mental functions that control cog-
nitive functions3, conditioning their participation in the stimulus process-
ing and distributing mental resources for processing and utilization. These
functions are manifested mainly in the processes of inhibition, attentional
control, working memory, self-regulation, and planning (see Ropovik, 2014).
Executive functions are the highest, central level of mental functioning that
guarantees the coordination and organization of cognitive functions. They
activate and regulate other mental abilities such as thinking, language, or
the creation of visuo-spatial representations. The concept of executive func-
tions has great impact on the field of education and diagnostics, since the
majority of research linking the construct of executive functions with aca-
demic achievement asserts that levels of executive functioning are a better
predictor than IQ test scores, mathematical aptitude, or literacy levels (for
instance Blair & Razza, 2007; Duckworth & Seligman, 2005). The authors
of the article focus on aspects of the executive functioning level measure-
ment for children. Executive performance is measured using D-KEFS Test
Battery (Delis-Kaplan’s Executive Functions Scale). D-KEFS is a set of nine
tests that can be used as a comprehensive system for mapping a wide range
of higher and lower executive functions and cognitive processes in verbal

3 Although in fact executive functions represent cognitive functions, the term cognitive
functions is used to define the functions that process perceived stimuli (for instan-
ce, the higher order processes of induction, comparison, categorisation, etc.), that is,
which process particular content.
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and non-verbal domains. The article analyses 1. the results of measuring
executive functioning in three groups of pupils in D-KEFS (standard school
children, gifted children and ethnic Roma children) and 2. selected issues
in the Slovak adaptation of the test battery. Drawing on the example of the
adaptation process, the authors illustrate how multidisciplinary and fre-
quently complex the process is of converting test content not just into an-
other language but also for a different culture. In this regard, the experience
of the authors confirms that the adaptation of cognitive tests is a process
that must take place on several qualitatively different levels (Malda et al.,
2008) and, therefore, in order to be successful, multidisciplinary coopera-
tion is necessary.

In the introduction of this editorial we outlined at least two basic lines
that determine the focus of research in the applied dimensions of cogni-
tive psychology and pedagogy at present. These are diagnostic and in-
tervention lines. The articles in this special issue of the Journal of Peda-
gogy incline more towards the diagnostic than the intervention line. They
focus on the current situation regarding research in this area. There is
still a substantial number of studies that, despite referring to potential
educational interventions based on the results of abilities assessment,
remain within the scope of performance diagnostics. We assume though
that without detailed understanding of some of the aspects related to
the individual’s cognitive and executive performance, one cannot design
adequate intervention to correct and stimulate the deficits revealed. The
articles in this issue thus outline current trends in identifying the causes
of an individual’s weak cognitive performance, which is seen as the basis
for potential future intervention.
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