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Matrix for assessment of activities and participation: Measuring
functioning beyond diagnosis in young children with disabilities
Susana Castro & Ana Pinto

Abstract

Keywords

Objective: (i) To study the functioning patterns of young children with disabilities compared
with typically developing children, using a new ICF-CY based tool – the Matrix for Assessment
of Activities and Participation; (ii) study the factors that predict these functioning patterns.
Methods: The MAAP tool was administered to three groups of children: (i) with autism, (ii) with
other types of disabilities and (iii) typically developing.
Results: Cluster analysis showed that children group according to the severity of their
functioning profile and not according to the diagnostic category in which they were classified.
Multiple regression analysis showed that a model comprising the environmental factors and
the level of engagement in different routines of the child is a good predictor of these children’s
functioning patterns.
Conclusion: These results support a functional approach to disability instead of the traditional
medical model approach, underlining the role of engagement and environment in determining
functioning.

Engagement, environment, functioning
patterns, ICF-CY, measure

Introduction
A growing body of literature has been focusing on the
usefulness of a functional approach to disability, particularly
in what concerns educational interventions in preschool
settings (e.g. [1, 2]), which may operationalized by the
International Classification of Functioning Disability and
Health for Children and Youth [3]. Based on this theoretical
framework and classification system, the aim of this article is
to describe the development of a new assessment measure, to
be used by preschool teachers in order to support an authentic
assessment [4] procedure of young children with disabilities,
to describe the study of reliability properties of this new tool
and to describe a first pilot study conducted with it.
The International Classification of Functioning
Disability and Health for Children and Youth as a
framework for describing disability in young children
The International Classification of Functioning, Disability
and Health for Children and Youth [3] is part of the ‘‘Family
of Classifications’’ of the World Health Organization (WHO),
and it was preceded by an adult version, the ICF [5]. The
ICF model uses a multidimensional approach to disability
[6, 7]. Previously, the most widely used classifications,
the Diagnostic and Statistical Manual of Mental Disorders
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(DSM-IV) [8] and the International Classification of Diseases
and Related Health Problems (ICD) [9] were based on a
medical approach to disability. While the ICD-10 provides
etiological information on specific diseases, the ICF describes
dimensions of functioning within a health condition, regardless of specific diagnosis.
The ICF-CY model is divided in two parts (see Figure 1):
(1) components of functioning and disability and (2) components of contextual factors. Within part 1, the body component comprises two classifications: one for body functions and
one for body structures. The activities and participation
component comprises the range of domains denoting aspects
of functioning from an individual to a societal perspective.
In part 2, the components of contextual factors include the
environmental factors, influencing and being influenced by
all other components of the model, and also the personal
factors, although these are not coded. All components may be
described within a specific health condition, which, in turn,
can be classified by a diagnostic manual, such as ICD-10 [10]
(Figure 1).
The efforts that have been made in many countries to use
the ICF framework and taxonomy as a way to improve service
delivery in health and education is very illustrative of the shift
in approaching disability from a medical to a multidimensional perspective [2]. However, the WHO [3, 4] recommends
that the two types of classification (the ICF-CY and diagnostic manuals) should be used together, as the information they
provide is complementary.
The complementary use of both types of classification
enables us to describe children’s heath status, functioning and
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Figure 1. The ICF/ICF-CY model.

participation, in line with contextualistic approaches to
human development. In fact, the transactional nature of
development implies that children’s particular forms of
activities, ways of participating and environmental constraints
to optimal functioning are addressed, especially when their
development is not following a typical trajectory. The ICF-CY
version was designed to record these multilevel aspects of
children’s lives, using a common language and taxonomy to
address developmental changes and idiosyncrasies [3, 10].
In spite of the usefulness of such a broad classification
system, specific classes of ICF-CY codes may be defined in
order to characterize a specific functioning problem or health
condition, thus clarifying diagnostic information and providing a basis to plan interventions (core-sets). Castro and Pinto
[11] developed a core-set for young children with autism
spectrum disorders, however, other types of sets of ICF-CY
codes may be developed: for instance, Elligsen [12] developed a code set aimed to describe essential ICF-CY codes for
specific age groups in childhood. While the core-sets describe
functioning within a specific health condition, the code-sets
describe functioning for specific circumstances or lifesituations. Even when core-sets are developed for a specific
health condition, the ICF-CY provides a functioning profile,
rather than diagnostic information, with the purpose of
describing the nature and the severity of the limitations of
functioning and the environmental factors influencing them
[3, 5, 7].
The need for a new measure of functioning in
preschool contexts
According to Simeonsson et al. [3] (p. 603) ‘a key function of
a classification system is its ability to serve as a framework
for the development of assessment measures reflecting the
specified dimensions of that classification’. The authors also
recognize the limited availability of measurements to assess
functional limitations in children that are brief and effective,
based on an international taxonomy, and that are of use in
disability screening. Moreover, an essential requirement for
implementing effective intervention programs for children
with disabilities is the use of a common language to document

components of functioning and development. Adopting the
ICF-CY taxonomy in the development of new measures may
enable the use of such common language by providing a
match between the classification functioning dimensions for
assessment, and specific variables that will constitute items in
questionnaires and scales.
The Matrix for Assessment of Activities and Participation
(MAAP) was developed based on the activities and participation as well as on the environmental factors components of
the ICF-CY [3]. The aim was to provide an authentic
assessment procedure to professionals working with young
children with ASD in light of a functional approach to the
assessment-intervention process [4]. The measure is intended
to be used by early childhood special education professionals
to guide the assessment of children’s performance (ages 2 to
6) and surrounding environmental factors, based on their
functioning in daily natural settings, namely the preschool
classrooms. As the MAAP was designed taking the ICF-CY
taxonomy as a reference framework for content and structure
of the measurement, it provides a profile of child functioning
on the classification’s dimensions. It is also meant to be a
useful tool to support an authentic assessment. According to
Bagnato [13] (p. 27) authentic assessment is ‘the systematic
recording of developmental observations over time by familiar and knowledgeable caregivers about the naturally
occurring competencies of young children in daily routines’.
Unlike the traditional testing, authentic assessment procedures rely solely on information obtained in children’s natural
environments. Items of authentic assessment instruments are
not based on standardized content but on children’s real
behaviours, which are observed and considered as significant
for functioning in their daily routines. Also, these instruments
elicit teaching strategies because the items may be (and often
are) included as part of the curriculum [4]. As guidelines for
an authentic assessment procedure, Bagnato [13] suggests the
following: (a) sharing the assessment responsibilities with a
team; (b) conducting the assessment over time; (c) having a
team leader that becomes the ‘‘orchestrator’’ of the assessment across professionals and contexts; (d) adopting a flexible
style to adjust the assessment process to the particular
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2. Explores properties of objects in the surrounding environment through actions with more than one object, such as, completing puzzles, taking blocks out of a box and putting them
inside again (d1311).

0

2

1

Always explores spontaneously
several objects simultaneously,
demonstrating interest and
manipulating them whenever they
are present in the surrounding
environment, without any
dificulty.

Often explores several objects of
the environment spontaneously,
manipulating them independently.
Sometimes you may need to direct
his/her attention to the objects.

3

Has some dificulty in
simultaneously exploring various
objects from the surrounding
environment, spontaneously. Often
you have to direct his/her
attention to the objects and
encourage exploration. However,
with this support can make an
exploration of objects with some
frequency.

Demonstrates having a hard time
to spontaneously explore various
objects from the surrounding
environment. Almost always is
necessary to direct his/her
attention to the objects and
encourage their exploitation. Needs
a lot of adult support to explore
multiple objects simultaneously.

4
Does not spontaneously explores
several objects simultaneously.
Even when calling his/her
attention to the objects and
encouraging exploration, he/she is
not interested in handling, or
explores only one object.

MARK THE BEHAVIOR WITH HIGHER DEVELOPMENTAL LEVEL THAT THE CHILD IS ABLE TO DEMONSTRATE, USING ANNEX I
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Figure 2. Example of one item of the MAAP.

characteristics of each child; (e) relying on parents’ judgments
and observations; (f) selecting ‘a common instrument to unify
interdisciplinary and interagency teamwork’; (g) employing
‘jargon-free materials’; (h) using instruments that are sensible
to child progress; (i) using technology to facilitate assessment
[3] (p. 35). According to this author, when an assessment is
authentic it yields information on children’s natural and
typical environments, on the characteristics of their own
ecology, documenting the functionality of such environments.
The MAAP comprises 45 items. An example of one item is
presented in Figure 2. Each item corresponds to an ICF-CY
functioning dimension that was regarded, by experts in the
field of early childhood special education, childhood disability, child development and ASD, as Essential for the
assessment-intervention process of children diagnosed or
presenting signs of an ASD, from birth to 6 years of age (coreset for ASD). In spite of the fact that the MAAP is to be used
for the assessment of children from 2 to 6 years of age,
functioning dimensions considered essential from birth to
2 years of age were included, as some children aged 2 and
above may present difficulties in functioning features
regarded as essential in lower ages.
The following procedure was adopted for the development
of the MAAP:
(i) Each ICF-CY functioning dimension included in the
core-set for ASD [11] was reformulated into an easy
understandable item, which was clear enough to guide
the observation of children’s performance, based on the
ICF-CY descriptor for each functioning dimension, as
well as on the content of items of assessment instruments that were previously linked to the ICF-CY (e.g.,
ADOS, ADI-R, Carolina Curriculum) [14, 15].
(ii) Each item was complemented with a rating scale ranging
from 0 to 4. This scale corresponds to the ICF-CY
Universal Qualifier scale, enabling the identification of
the magnitude of the problem observed in that item.
A descriptor for each value of the scale was added, based
on two main criteria: frequency in time (according to the
ICF-CY suggestions on the percentage of time that the
problems in functioning affect the child’s daily life) and
the level of difficulty faced by the child.
(iii) Each item (see Figure 2) also includes a scale for rating
the developmental level of the child’s performance,

according to the age norms of the assessment measures
that were previously linked to the ICF-CY.
(iv) Besides the assessment of the Activities and
Participation functioning dimensions, the MAAP
includes a Questionnaire for the Assessment of Factors
of the Environment – QAFE. Environmental Factors
may be seen as scene-setters for the occurrence of
activities and forms of Participation [16], influencing
these dimensions of child functioning and being influenced by them, in line with transactional and systemic
approaches to development [17, 18]. This questionnaire
contains all the dimensions of the environmental factors
component of the ICF-CY that were regarded as
Essential by experts to the assessment-intervention
process of young children with an ASD in the study
conducted by Castro and Pinto [11]. The universal
qualifier scale was adapted to include facilitators (0 to
þ4) and barriers (4 to 0). Similarly to the previous
MAAP items, each value of the scale is further detailed
with a simple descriptor.
(v) Lastly, it was important to provide a way of assessing the
broad level of children’s engagement in their daily
routine. To complement the information on functioning
in light of the ICF-CY, an Engagement in routines scale
was included in the MAAP, in which professionals
interacting in a daily basis with the child being assessed,
are asked to identify the routines/life situations of the
child’s typical day and to rate the level of engagement
normally presented by the child in each of the identified
routines, in a scale ranging from 1 (not engaged) to 5
(totally engaged). In order to ensure that all professionals
have the same understanding of what ‘being engaged’
means, a summary of engagement characteristics
defined in scientific literature is provided [19–21]. The
engagement characteristics highlighted were the following: a child who is engaged in a specific routine is a
child who: (a) spends most of the time in interaction
with the environment, (b) focuses on the target tasks,
(c) is interacting in an active, persistent/or and attentive
way, (d) presents a behaviour that is adequate to the
contextual demands and to his/her developmental level,
(f) exhibits different levels of competence, (g) shows
interest, motivation and/or fascination, (h) shows
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openness to the sensorial or cognitive stimuli received,
(i) shows satisfaction and release of physical and mental
energy and (j) shows total dedication to the activity
while performing it.
(vi) In order to improve the MAAP and the QAFE, and to
ensure that they are ‘user friendly’, a field test was carried
out with professionals working with children in preschool
settings, in order to identify strengths and aspects for
improvement in the tool. Professionals mentioned the
similarity with ICF-CY structure and the assessment of
aspects of the environment as main advantages of the
measure. The main suggestions for improvement were
minor and were related to language clarification.
Two main advantages for using these tools are identified:
(1) to document children’s functioning in a common language
that crosses disciplinary boundaries – the ICF-CY terminology – following closely the ICF-CY taxonomy; (2) to
conduct a detailed and authentic assessment [4] that informs
the individualized intervention planning and (3) to adopt a
functional approach to the assessment-intervention planning.
Moreover, in line with the authentic assessment approach, the
MAAP may be used by teams working with children, and
enables the joint application by the professionals, based on
their knowledgeable about the particular child being assessed.
The principles that guided the development of the MAAP are
also in line with what is recommended by Coster and Khetani
[22]: involving teachers as respondents is essential when the
purpose of the assessment is to support them in the promotion
of children’s development and well-being.

Purpose and research questions
This study aims to (i) study reliability properties of the data
obtained with MAAP; (ii) analyse the extent to which the
functional profiles of children with ASD differ from the
functional profiles of children with other types of disabilities
and from the functional profiles of typically developing
children and (iii) analyse whether the level of engagement and
the features of the environment, as measured by the MAAP,
are good predictors of functioning levels.
To this purpose, the following research questions were
formulated:
(1) Is data obtained with the MAAP reliable?
(2) To what extent do children with ASD diagnosis have a
functioning pattern that characterizes them and that is
different from children with other types of disabilities
and from typically developing children?
(3) How do the functioning differences among children
reflect differences in environmental features and in
children’s level of engagement in routines?
(4) Are environmental factors and engagement in routines
good predictors of the functioning level of the children?

Method

Dev Neurorehabil, Early Online: 1–13

diagnosed with an autism spectrum disorder, 22 were diagnosed
with several other types of disabilities and 22 were typically
developing children. Children with other types of disabilities
included 8 children with global developmental delays, 2 with
multiple disabilities, 1 with Spina bifida, 2 deaf children, 2 with
Down syndrome, 1 with cerebral palsy, 1 with a cognitive delay,
1 child with low vision capacity, 1 with cognitive and language
delay, 1 with fetal alcohol syndrome, 1 with sequels of acute
myocardial infarction and 1 with Prader Willi syndrome.
For each child, both special education teacher and regular
preschool teacher jointly responded to the instruments used in
this study to assess children’s functioning, for all children,
with the exception of the typically developing children, whose
responses were provided solely by the regular preschool
teacher. Each child had a different regular teacher, although
some children shared the same special education teacher.
Each child with autism was paired with one child with another
type of disability included in a preschool classroom where no
other child with disabilities was included. For each child with
an ASD, both special education and regular teachers also
rated the behaviour of a typically developing peer, with the
same age, included in the same setting.
Instruments
Two measures were responded by the children’s teachers
(regular preschool teacher and special education teacher) to
assess the functional profiles of children: the Matrix for the
Assessment of Activities and Participation – MAAP (including its annexes – the QAFE and the Engagement in Routines
Scale), and the Abilities’ Index [23].
The Abilities’ Index [23] is a measure designed to obtain
functional information about the child, comprising the assessment of several functioning domains: audition, behaviour/
social skills, intellectual functioning, limb, intentional communication, tonicity, integrity of health, eyes and structural
status. For each of these dimensions, functioning is defined
operationally with ratings in a 6-point ordinal scale reflecting
successive levels of disability. The ratings are based on clinical
judgment, on observation, and/or on previous knowledge about
the child, and provide a relative rather than an absolute pattern
of the child’s abilities and disabilities. The scoring process in
each of these functional dimensions is conducted using a 6point scale, in which: 1 is ‘normal’; 2 is ‘suspected disability’; 3
is ‘mild disability’; 4 is ‘moderate disability’; 5 is ‘severe
disability’; and 6 is ‘profound disability’. A final score may be
obtained which describes the overall level of disability, based
on specific cut-off points. Simeonsson et al. [24] state that the
focus of this instrument is not only on portraying the
differences between individuals, but also on documenting
intra-individual variability of potential significance for matching individual child’s needs to services. The authors also refer
that the development of the Abilities’ Index drew on previous
approaches to the profiling of child traits and functional
characteristics described in former studies.

Participants

Procedure

Participants in this study were 66 children from 3 to 6 years of
age, included in regular preschool classrooms, as well as their
regular and special education teachers: 22 children were

A meeting was scheduled with each child’s special education
and regular teachers. In this meeting, teachers responded, to
the MAAP and its annexes in an interview format, as well as
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to the Abilities’ Index items based on their knowledge about
the functioning of a particular child with autism or of a
particular child with other types of disabilities included in
their classroom. The regular teachers had had daily contact
with the children for at least 2 months, so they were able to
respond to the instruments regarding children’s functioning
characteristics with well-grounded knowledge of the children
at stake. The special education teachers were supporting the
child for, at least the same amount of time. The regular
teachers who were responding in regard to a child with an
ASD were asked to also rate the functional characteristics of a
typically developing peer, the same age as the target child.
The regular teachers who were responding in regard to a child
with other types of disabilities did not need to provide any
more information regarding other children.
Data analysis
Reliability analysis
Reliability analyses were conducted by computing Cronbach’s
alpha coefficient, to analyse the internal consistency of the
data collected with the MAAP. Reliability analysis was not
conducted with the QAFE items, as there was few items
responded by teachers. Cronbach’s Alpha was also computed
for the composite variables computed from data collected
with MAAP.

Matrix for assessment of activities and participation
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demands, Index d3 – communication, Index d5 – self-care
and Index d7 – interpersonal interactions and Index d8 –
Engagement in play. The cluster analysis enables the identification of sub-groups of subjects that share specific common
characteristics within a predefined group [26]. A hierarchical
cluster analysis is useful when there are no pre-defined
expectations regarding the number of clusters to be found
[27]. In this study we used a hierarchical cluster analysis
procedure to test how children ‘‘naturally’’ group. First, we
conducted a hierarchical cluster analysis using the Ward’s
method and the Squared Euclidian distance as a measure of the
distance between pairs of cases. We looked for a cluster
solution ranging from 2 to 4 clusters. To test the internal valid
this solution we used the methods – the Furthest neighbour and
the Between Groups Linkage. As Index variables do not all have
the same range values, they were transformed into standardized
variables (z scores), prior to conducting the cluster analysis
[26]. External validity was tested by comparing mean differences between the three clusters using the Abilities’ Index
Variables. A one-way ANOVA was also performed, with posthoc Scheffé test, to obtain information on differences between
each pair of groups regarding (a) the Abilities’ Index, (b) the
environmental factors and (c) child engagement in routines.
Effect sizes of one-way ANOVA were calculated based on Eta
Square coefficient.
Determination of functioning predictors

Descriptive statistics
Descriptive statistics were computed for the three groups of
children – children with ASD, children with other types of
disabilities, and typically developing children – regarding
the MAAP variables, the QAFE variables, as well as the
Engagement in routines’ variables and the Abilities’ Index
variables.
Analysis of group differences
Because the assumptions for using the independent sample
T-test were violated, namely the normality of the distribution,
as well as the homogeneity of variance, the non-parametric
equivalent to the independent t-test, the Mann–Whitney Test
was used to study the differences between children with ASD
and children with other disabilities regarding the MAAP
variables. Results were interpreted based on the effect size
computed as the r coefficient [25]. The Non-parametric
equivalent to the One-Way ANOVA, the Kruskal–Wallis test
was used to study differences between the three conditions
(children with ASD, children with other types of disabilities
and typically developing children).
Cluster analysis
A cluster analysis procedure was conducted, using the MAAP
items compounded in composite variables or Indexes. These
MAAP Indexes were obtained by computing the mean of
the items comprised in each MAAP section, which corresponded to ICF-CY dimensions included in the same chapter of
the Activities and Participation component. Therefore,
six Indexes corresponding to these sections were obtained
and included in the cluster analysis: Index d1 – learning
and applying knowledge, Index d2 – general tasks and

Lastly, multiple regression analysis using the Forced Entry
method was performed to test which variables among the
Environmental factors and the Engagement in routines would
best predict cluster membership. The method adopted for the
analysis enables the introduction of predictors in the regression model, based on theoretical assumptions [25]. According
to Field [25], some authors state that this is the only
appropriate method for theory testing. Based on the theoretical assumptions of the ecological and transactional models of
human development, which postulate a mutually influence
between contextual variables and individual functioning,
variables from the QAFE questionnaire (support of the
mother and support of the peers) were introduced in the
model to predict cluster membership (functioning pattern).
Selection of the variables to be introduced in the model was
based on the assumption of no perfect colinearity among
predictors, that is, variables with correlations values of less
than 0.80 among each other [25]. Effect sizes were calculated
using Cohen’s f coefficient [25].

Results
Typically developing children are clearly different in functioning from the other two groups, with No Problems (score
0) in functioning in almost every MAAP variable. However,
children with ASD and children with other types of
disabilities present a very similar functional profile. In fact,
the dimensions of functioning in which children in the two
groups show better performance and worse performance are
very similar (see Table I). The functioning dimensions where
these two groups showed poorer functioning (mean values
higher than 3) in both groups were: Acquiring information,
Acquiring language_syntax and Speculating.
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Table I. Descriptive statistics of the MAAP variables in the three groups of children.
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Typically developing
N ¼ 22
M

SD

0

0

0

Other types of
disabilities N ¼ 22
Range

M

DP

0

0.36

1.05

0

0

1.18

0

0

0

0

0

0
0.05
0.05
0.09
0
0.05
0.05
0
0
0
0
0.18
0.14
0.05

Range

Autism Spectrum
Disorders N ¼ 22
M

SD

Range

MAAP variables

ICF-CY chapter

0–4

0.64

1.14

0–3

d1 Learning and applying knowledge

2–4
0–4
0–4
2–4
0–4
0–4
0–4
0–4
0–3
1–4
0–4
0–4
0–4
0–4

Learning through actions with
a single object
Learning through actions with
more than object
Learning by relating objects
according to characteristics
Learning through pretend or
symbolic play
Acquiring information
Acquiring language_ words
Acquiring language_ phrases
Acquiring language_ syntax
Rehearsing
Basic concepts
Complex concepts
Acquiring skills
Focusing attention
Directing attention
Thinking
Pretending
Speculating
Hypothesizing

1.33

0–4

1.23

1.48

0–4

0.77

1.41

0–4

1.14

1.48

0–4

0

1.91

1.77

0–4

3.09

1.47

0–4

0
0.21
0.21
0.29
0
0.21
0.21
0
0
0
0
0.85
0.35
0.21

0
0–1
0–1
0–1
0
0–1
0–1
0
0
0
0
0–4
0–1
0–1

3.36
1.23
2.68
3.23
2.23
2.32
2.36
1.45
1.59
1.91
1.45
2.14
3
2.41

1.39
1.41
1.52
1.34
1.48
1.49
1.56
1.34
1.50
1.38
1.57
1.67
1.60
1.76

0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4
0–4

3.86
1.27
3.05
3.77
2.55
2.05
2.23
2
1.05
2.82
2.77
3.32
3.55
3.50

4.68
1.67
1.43
0.61
1.63
1.76
1.74
1.27
1.21
0.79
1.57
1.32
1.22
1.06

0.05

0.21

0–1

2.23

1.38

0–4

2.32

1.25

0–4

Undertaking a single task

d2 General tasks and
demands

0
0
0.09

0
0
0.29

0
0
0–1

2.27
0.36
0.91

1.72
0.95
1.34

0–4
0–4
0–4

3.36
1.73
1.91

0.73
1.52
1.66

2–4
0–4
0–4

0–4

2.45

1.44

0–4

Undertaking multiple tasks
Managing routines
Handling stress and other
psychological demands
Managing one’s own behavior

0.05

0.21

0–1

1.73

1.42

0

0

0

0.23

0.69

0–3

0.36

0.66

0–2

0

0

0

0.50

1.30

0–4

0.68

1.13

0–4

0.05

0.21

0–1

2.91

1.31

0–4

2.82

1.40

0–4

0

0

0

1.04

1.33

0–4

0.82

1.22

0–4

0
0
0.05
0

0
0
0.21
0

0
0
0–1
0

0.45
2.45
1.36
2.64

1.18
1.34
1.56
1.79

0–4
0–4
0–4
0–4

0.68
3.27
2.05
3.14

1.39
0.94
1.56
1.36

0–4
0–4
0–4
0–4

0

0

0

1.82

1.68

0–4

1.32

1.52

0–4

0
0.09
0
0
0.05

0
0.29
0
0
0.21

0
0–1
0
0
0

2
2.27
1.36
0.91
1.73

1.79
1.55
1.53
1.72
1.78

0–4
0–4
0–4
0–4
0–4

1.27
2.32
1.50
0.45
2

1.55
1.32
1.37
1.18
1.88

0–4
0–4
0–4
0–4
0–4

0

0

0

0.86

1.32

0–4

1.27

1.32

0–3

0
0
0.05

0
0
0.21

0
0
0–1

0.36
0.27
2.14

0.79
0.88
1.61

0–3
0–4
0–4

0.32
0.36
2.18

0.65
1.00
1.37

0–2
0–4
0–4

0

0

0

1.14

1.52

0–4

2.18

1.47

0–4

0
0
0.05

0
0
0.21

0
0
0–1

0.64
1.23
2.23

1.14
1.85
1.38

0–4
0–4
0–4

0.68
0.73
2.95

1.32
1.27
1.33

0–4
0–4
0–4

Communicating: receiving oral
messages
Understanding simple
instructions
Understanding complex spoken
messages
Understanding non-verbal
messages
Pre-vocalizing
Speaking
Produce non-verbal messages
Conversation

d3 Communication

Self-care with excretion
processes
Defecate adequately
Dressing/undressing
Eating
Drinking
Caring for own safety

d5 Self-care

Basic interpersonal
interactions_ social cues
Physical contact
Differentiating familiar people
Complex interpersonal
interactions
Informal relationships with
peers

d7 Interpersonal
Interactions

Solitary play
Parallel play
Cooperative play

d8 Engagement in play

Matrix for assessment of activities and participation
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Table II. Descriptive statistics of the QAFE variables in the three groups of children.
Autism Spectrum
Disorders
N ¼ 13–21 of 22

Total
N ¼ 41–64
of 66
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QAFE variables
Support of the mother
Support of the father
Support of peers
Attitudes persons with authority (regular teacher)
Attitudes of persons with authority
(special education teacher)
Attitudes of the father
Attitudes of the mother
Attitudes of persons with authority (regular teacher)
Attitudes of persons with authority
(special education teacher)
Attitudes of the peers
Education Services

Typically
developing
N ¼ 13–21 of 22

Other types
of disabilities
N ¼ 14–22 of 22

M

SD

Range

M

SD

Range

M

SD

Range

M

SD

Range

3.03
2.89
3.50
4
4

1.23
1.46
0.97
0
0

1–4
1–4
0–4
4–4
4–4

2.76
2.23
2
4
4

1.30
1.74
0
0
0

1–4
1–4
2–2
4–4
4–4

2.45
2.25
–
4
4

1.26
1.41
–
0
0

0–4
0–4
–
4–4
4–4

3.89
3.90
–
4
4

0.46
0.44
–
0
0

2–4
2–4
–
4–4
4–4

3.14
2.84
4
4

1.19
1.48
0
0

1–4
1–4
4–4
4–4

2.74
2.30
4
4

1.37
1.65
0
0

1–4
1–4
4–4
4–4

2.75
2.18
4
4

1.16
1.47
0
0

0–4
0–4
4–4
4–4

4
4
4
4

0
0
0
0

4–4
4–4
4–4
4–4

3
3.95

0.97
0.21

0–4
3–4

3.67
4

0.62
0

2–4
4

3
3.86

1.85
0.35

0–4
3–4

4

0

4

Table III. Descriptive statistics of the Engagement in routines scale variables in the three groups of children.

Engagement in Routines
Scale variables
Welcoming
Structured activities
Free activities
Snack time
Outdoors activities
Self-care
Lunch time

Typically
developing
N ¼ 15–22 of 22

Other types
of disabilities
N ¼ 15–21 of 22

Autism Spectrum
Disorders
N ¼ 13–21 of 22

Total
N ¼ 39–64 of 66
M

SD

Range

M

SD

Range

M

SD

Range

M

SD

Range

3.28
3.13
3.61
3.73
3.89
3.94
3.58

1.34
1.39
1.74
1.34
1.20
1.18
1.41

1–5
1–5
1–5
1–5
1–5
1–5
1–5

2.57
2.38
2.62
3
3.38
3
2.5

0.98
0.80
1.04
1.37
1.09
1.29
1.15

1–4
1–4
1–4
1–5
2–5
1–5
1–5

2.62
2.33
3.31
3.43
3.27
–
–

0.97
0.91
0.85
1.25
1.16
–
–

1–5
1–5
2–5
1–5
1–5
–
–

3.62
2.33
3.31
3.43
3.27
4.17
–

0.97
0.91
0.85
1.25
1.16
0.75
–

1–5
1–5
2–5
1–5
1–5
3–5
–

Regarding the Questionnaire for Assessment of Factors of
the Environment (QAFE), the variables that were identified
by the majority of the teachers (more than 50%) were
considered, namely: ‘support of the mother’, ‘support of the
father’, ‘support of peers’, ‘support of people in position
of authority’ (identified as the preschool teacher/special
education teacher), ‘Attitudes of the father’, ‘attitudes of the
mother’, ‘attitudes of peers’, ‘attitudes of persons in a position
of authority’ (identified as preschool teachers/special education teacher) and ‘education services’. Often, teachers
who responded to the questionnaire had no information
regarding the other Environmental Factors such as ‘Social
Security’, ‘Health professionals’, or about the extent to which
these factors influenced the child’s daily participation.
Typically developing children present higher mean values
than the other two groups (see Table II).
Regarding the Engagement in Routines Scale, only the
routines that were identified by more than 50% of the teachers
in their classrooms were included in the analysis, namely:
‘welcoming’, ‘structured activities’, ‘free activities’, ‘snack
time’, ‘outdoors activities’ and ‘lunch time’. Other routines
were specified by only a few teachers each: ‘Individual
Activities’, ‘Group Activities’, ‘Specific Games’, ‘Reading’
and ‘Field trips’. Descriptive statistics show that typically
developing children present higher values than the other two
groups (see Table III).

The Abilities Index [23] was responded jointly by regular
and the special education teachers as a measure of severity
of disability for both children with ASD and children
with other types of disabilities. Also, for children in the
typically developing group, teachers confirmed that their
functioning was in the ‘Normal’ range for all the dimension of
the Abilities’ Index. Here, the severity profiles are very
similar for children in the two groups across disability
domains as well as in the final score. Higher mean rates on
severity of disability were found for the two groups of
children regarding ‘social skills’, ‘Inappropriate behaviour’,
‘understanding others’ and ‘communicating with others’ (see
Table IV).
Is data obtained with the MAAP reliable?
The totality of MAAP items showed very good internal
consistency (a ¼ 0.98). When excluding the 22 typically
developing children from the sample (because often their
ratings were all identical), Cronbach’s alpha is 0.96. As
previously mentioned in the method section, internal consistency of the data for the composite variables – MAAP Indexes
– was also calculated with Cronbach’s alpha, resulting in good
reliability values for all indexes: Index d1 – learning and
applying knowledge (a ¼ 0.97), Index d2 – general tasks and
demands (a ¼ 0.86), Index d3 – communication (a ¼ 0.86),
Index d5 – self-care (a ¼ 0.89) and Index d7 – interpersonal
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Table IV. Descriptive statistics of the Abilities’ Index variables.
Autism spectrum disorders
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Abilities Index
Left ear
Right ear
Social skills
Inappropriate behavior
Thinking and reasoning
Left hand
Left arm
Left leg
Right hand
Right arm
Right leg
Understanding others
Communicating with others
Degree of tightness
Degree of looseness
Overall health
Left eye
Right eye
Shape, body form and structure
Final Score

Other types of disabilities

M

SD

Range

M

SD

Range

1
1
3.86
3.45
3
1.59
1.45
1.50
1.59
1.41
1.50
3.36
4.41
1.18
1.45
2.59
1.23
1.23
1
1.36

0
0
0.83
1.14
1.27
1.22
0.96
1.01
1.22
0.96
1.01
1.18
0.79
0.39
0.96
1.56
0.75
0.75
0
0.58

1
1
2–5
1–5
1–5
1–5
1–4
1–4
1–5
1–4
1–4
1–5
2–5
1–2
1–4
1–5
1–4
1–4
1
1–3

1.86
1.73
2.86
2.18
3.32
1.64
1.59
1.90
1.73
1.68
2
3.86
4.23
1.36
1.32
2.41
2.13
2.09
1.59
1.41

1.61
1.55
1.61
1.29
1.43
1.18
1.09
1.38
1.20
1.13
1.38
1.13
1.19
1.00
1.04
1.59
1.39
1.41
1.33
0.73

1–6
1–6
1–6
1–4
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–5
1–6
1–6
1–6
1–5
1–4

interactions (a ¼ 0.76) and Index d8 – Engagement in play
(a ¼ 0.76).
To what extent do children with ASD diagnosis have a
functioning pattern that characterizes them and that
is different from children with other types of
disabilities and from typically developing children?
Differences between the three groups of children are significant for all MAAP variables, except for pre-vocalization,
drinking, physical contact and differentiating familiar people.
However, these results are not very informative, since
typically developing children scored 0 (no difficulty in
functioning) in most items. After post-hoc procedures were
conducted by computing a series of Mann–Whitney tests
between pairs of groups (Field, 2009), the following differences were found:
 Children with ASD differ significantly (p50.05) from
typically developing children in all MAAP variables, with
the only exception for the variable differentiating familiar
people. Effect sizes for these differences are large for the
variables: ‘Learning through pretend play’, ‘Acquiring
information’, ‘Acquiring language – phrase’, ‘Acquiring
language – syntax’, ‘Rehearsing’, ‘Acquiring basic and
complex concepts’, ‘Acquiring skills’, ‘Directing attention’, ‘Thinking’, ‘Pretend play’, ‘Speculating’,
‘Hypothesizing’, ‘Undertaking a single and multiple
tasks’, ‘Managing daily routines, stress and one owns
behaviour’, ‘Understanding complex spoken messages’,
‘Understanding non-verbal messages’, ‘Speaking’,
‘Produce non-verbal messages’, ‘Conversation’, all variables concerned with Self-care activities, ‘Basic’ and
‘complex interpersonal interactions’, ‘Informal relationships’ and ‘Cooperative play’. For all other variables in
which there are differences between the two groups of
children, effect sizes are medium.
 Children with other types of disabilities differ significantly (p50.05) from typically developing children in

almost all MAAP variables, with the exception of the
variables Learning through actions with a single object,
Communicating receiving oral messages, understanding
simple instructions, pre-vocalization and differentiating
familiar people. Effect sizes for these differences are
large regarding the variables ‘learning through actions
with more than one object’, ‘learning through pretend
play’, all variables related to acquiring language, ‘rehearsing’, ‘acquiring concepts and skills’, ‘focusing and
directing attention’, ‘thinking’, ‘pretend play’, ‘speculating’, ‘hypothesizing’, undertaking simple and multiple
tasks, ‘Managing one’s own behaviour’, understanding
complex spoken messages and non-verbal messages,
‘Speaking’, ‘producing non-verbal messages’, ‘conversation’, all variables related with self-care activities, basic
and complex interpersonal interactions, ‘physical contact’,
‘informal relationships’ and ‘cooperative play’. For other
differences effect sizes are medium.
Children with ASD and children with other types of
disabilities differ significantly in only 9 of the 45 MAAP
items. However, only for the variable ‘carrying out daily
routines’ was the effect size of large magnitude.
Regarding the Abilities’ Index variables, a series of Mann–
Whitney tests were conducted with the three groups of
children. Results are as follows:
 Children with ASD differ significantly from typically
developing children in almost all Abilities’ Index variables, except for: Audition (left and right), left and right
eye and body shape. Effect sizes for these differences are
small for the variable ‘social competence’ (r ¼ 0.27,
p50.001), medium for the variables ‘total score’
(r ¼ 0.44, p50.05), ‘left hand’, ‘left arm’, ‘left leg’,
‘right hand’, ‘right leg’, ‘hypotonia’ (r ¼ 0.37, p50.05),
‘hypertonia’ (r ¼ 0.33, p50.05); and large for ‘communicating with others’ (r ¼ 0.98, p50.001), ‘inadequate
behaviour’, ‘intellectual function’, ‘understanding others’
(r ¼ 0.90; p50.001), ‘right arm’ (r ¼ 0.69, p50.05),
and ‘general health’ (r ¼ 0.62, p50.001).

Matrix for assessment of activities and participation
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Figure 3. ?Three clusters of functioning
patterns.

9

4

3

Index_learning and applying knowledge
2

Index_general tasks and demands
Index_communication

1

Index_self-care
Index_interactions

0

Index_play

Cluster 1_high functioning

Dev Neurorehabil Downloaded from informahealthcare.com by Faculdade De Farmacia Do Porto on 07/19/13
For personal use only.

Cluster 2_ mild to moderate
functioning



Children with other types of disabilities also differ
significantly from typically developing children in almost
all variables, excepting: audition (right), left hand, left
arm, Hypertonia, Hypotonia and body shape. Effect sizes
of the differences are medium for the variables ‘left eye’
(r ¼ 0.51, p  0.001), ‘inadequate behaviour’ and ‘right
leg’ (r ¼ 0.49, p50.05), ‘general health’ (r ¼ 0.41,
p  0.001), ‘right eye’ (r ¼ 0.41, p  0.05), ‘left leg’
(r ¼ 0.37, p50.05), ‘right hand’, ‘right arm’ and
‘audition-left’ and ‘total score’ (r ¼ 0.32, p50.05);
and large for the variables ‘social competence’
(r ¼ 0.94, p50.001), ‘understanding others’ and communicate with others (r ¼ 0.81, p50.001), and ‘intellectual function’ (r ¼ 0.75, p50.001).
 Children with ASD and children with other types of
disabilities only differ in regard to seven variables of the
Abilities’ Index. However, effect sizes for these differences are all medium.
In what concerns the Engagement in routines scale, similar
results have been observed:
 Children with ASD and typically developing children
differ significantly from each other in terms of engagements level in preschool routines (p50.001). Children
with ASD present lower levels of engagement when
compared to typically developing children in all analysed
routines: ‘welcoming’ (r ¼ 0.76), structured activities
(r ¼ 0.79), ‘free activities’ (r ¼ 0.64), ‘snack time’
(r ¼ 0.65), ‘outdoors/recess activities’ (r ¼ 0.67) and
‘lunch time’ (r ¼ 0.71).
 Children with other types of disabilities also present
significantly lower levels of engagement in preschool
routines when compared to typically developing children
(p  0.001): ‘welcoming’ (r ¼ 0.73), ‘structured activities’
(r ¼ 0.76), ‘free activities’ (r ¼ 0.59), ‘snack time’
(r ¼ 0.58), ‘outdoors activities’ (r ¼ 0.69) and ‘lunch
time’ (r ¼ 0.52).
 Children with ASD and children with other types of
disabilities do not differ in the level of engagement they
present in all of the analysed preschool routines.
In relation to the Environmental factors that were rated as
facilitators or barriers by more than 50% of the inquired
professionals, results are as follows:
 Children with ASD differ significantly from typically
developing children regarding the variables: ‘support of

Cluster 3_ moderate to severe
functioning

the mother’ (r ¼ 0.57, p50.001), ‘support of people in
position of authority’ (r ¼ 0.38, p50.001) and ‘attitudes
of the father’ (r ¼ 0.49, p50.001).
 Children with other types of disabilities differ significantly from typically developing children regarding the
variables: ‘support of the mother’ (r ¼ 0.73, p50.001),
‘support of the father’ (r ¼ 0.59, p50.001), ‘support of
people in position of authority’ (r ¼ 0.38, p50.05),
‘attitudes of the father’ (r ¼ 0.60, p50.001), ‘attitudes of
the mother’ (r ¼ 0.43, p50.05), and ‘attitudes of persons
in a position of authority’ (r ¼ 0.33, p50.05).
 Children with ASD and children with other types of
disabilities do not differ in any of the analysed variables
related with environmental factors.
The Cluster analysis conducted suggests three clusters of
children, indicating that children group based on the level of
severity in their functioning, as presented in Figure 3.
Children with the same diagnostic condition (such as ASD)
are split in the two clusters with more severe disability,
regardless of their diagnostic condition. Figure 3 illustrates
the three found clusters; there is a pattern of functioning
with higher levels of difficulty in ‘learning and applying
knowledge’, ‘self-care’ and ‘play’, and lower levels of
difficulty in ‘general tasks and demands’, ‘communication’
and ‘interactions’. Therefore, Cluster 1 (normal functioning)
comprises 22 typically developing children and 2 children
from the group with other types of disabilities (1 child with
Global Developmental Delay and 1 child with Low vision);
the pattern of the activities and participation dimensions
show values between 0 and 0.4; Cluster 2 (mild to moderate
limitation in functioning) comprises 14 children with
ASD and 11 children with other disabilities (6 Global
Developmental Delays, 2 deaf children, 1 child with
Prader Willi Syndrome, 1 child with Down Syndrome and
1 child with Fetal Alcoholic Syndrome); the pattern
of children’s functioning in this cluster shows higher level
of difficulty in ‘learning and applying knowledge’, ‘general
tasks and demands’ and ‘communication’, and lower
level of difficulty in ‘self-care’, ‘interactions’ and ‘play’;
Cluster 3 (moderate to severe limitation in functioning)
comprises 8 children with ASD and 8 children with other
disabilities (2 children with multiple disabilities, 1 child with
a cognitive delay, 1 child with a language delay, 1 child with
Down Syndrome, 1 child with Cerebral Palsy, 1 child with
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Table V. Differences between clusters for the Abilities’ Index scores using One-way ANOVA test.
ANOVA
Variables
Social competence
Inadequate behavior
Intellectual function
Left hand
Left arm
Left leg
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Right hand
Right arm
Right leg
Understanding others
Communicating with others
Hypertonia
Hypotonia
General health
Body shape
Total score

Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total
Between
Total

Sum Squares

df

Mean square

F

Sig.

Eta squared

101.64
168.44
57.89
133.17
84.19
149.53
10.42
67.53
10.75
50.32
20.01
72.26
10.54
69.96
9.23
52.67
19.58
74.44
124.99
164.32
189.07
215.17
2.97
23.77
5.11
41.01
35.70
140.99
5.58
43.82
6.25
21.59

2

50.82

47.92

0.000

0.60

2

28.94

24.22

0.000

0.43

2

42.09

40.58

0.000

0.56

2

5.21

5.75

0.005

0.21

2

5.37

8.55

0.001

0.21

2

10.01

12.07

0.000

0.28

2

5.27

5.59

0.006

0.15

2

4.62

6.69

0.002

0.18

2

9.79

11.24

0.000

0.26

2

62.49

100.13

0.000

0.76

2

94.54

228.25

0.000

0.88

2

1.48

4.49

0.015

0.12

2

22.56

3.93

0.015

0.12

2

17.85

10.68

0.000

0.25

2

2.79

4.59

0.014

0.13

2

3.12

12.83

0.000

0.29

squeals of myocardial infarction and 1 child with Spina
Bifida).
Results of the differences among Clusters regarding the
Abilities’ Index (see Table V) show that the clusters differ
significantly in almost all variables of the Index, except
for ‘audition’ (right and left) and ‘eyes’ (right and left).
Results of multiple comparisons in Post Hoc procedures
(Scheffé test) reveal that all clusters differ from each other in
‘social competence’, ‘intellectual function’, ‘understanding
others’ and ‘communicating with others’ with very large
effect sizes.
Do the functioning differences among children reflect
differences in environmental features and in children’s level of engagement in routines?
In what concerns the MAAP’s engagement in routines scale,
children in the three clusters differ from each other in
functioning in ‘structured activities’, ‘snack time’ and
‘recess’, with large effect sizes on ‘structured activities’ and
‘recess’. Clusters 2 and 3 do not differ from each other in the
welcome routine, free activities and lunchtime.
Regarding the Environmental Factors, significant group
differences were found among the three clusters of children in
the variables ‘support of the mother’, ‘support of the father’,
‘support of peers’, ‘attitudes of the mother’ and ‘attitudes of
the father’. Effect sizes are medium. No differences were
found between groups in the support and attitudes of ‘persons

in a position of authority’ as well as in the ‘educational
services’. Effect sizes are small to medium.
Are environmental factors and engagement in
routines good predictors of the functioning level
of the children?
Variables to be introduced in a multiple regression model
were selected from the dimensions ‘Engagement in routines’
and ‘Environmental Factors’ based on the analysis of the
correlation among possible predictors and to avoid multicollinearity. Among the environmental factors dimension,
only the ‘support of the mother’ and the ‘support of peers’
were found to meet this assumption and thus, were introduced
in the model. From the dimension ‘Engagement in routines’,
the variables ‘structured activities’, ‘recess’ and ‘snack’ met
the assumption to be introduced in the model. Table VI shows
the found results: the ‘support of the mother’ appears to be
a good predictor of cluster membership (b ¼ 0.35;
DR2 ¼ 0.15; p50.05; f ¼ 0.58); when adding the ‘support of
peers’, no significant changes are observed in the model.
However, when adding the Engagement in routines variables
one by one, changes were found to be significant for each of
the engagement variable added, indicating that these variables
predict cluster membership. The final model comprised by
the five predictors explains 69% of the variance in cluster
membership (b ¼ 0.29; DR2 ¼ 0.09; p50.05; f ¼ 2.23). The
model has good cross-validity, as the value of R square
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Table VI. Multiple regression model for prediction of functioning patterns.

Model
Support of the mother
Support of the peers
Engagement in structured activity
Engagement in recess
Engagement in snack

R

R square

b

Adjusted
R square

R square
change

F change

Sig. F.
change

0.372
0.387
0.687
0.778
0.822

0.148
0.142
0.469
0.590
0.685

0.35
0.05
0.39
0.36
0.29

0.110
0.095
0.403
0.532
0.625

0.148
0.004
0.317
0.131
0.085

4.969
0.127
16.996
8.979
7.082

0.033
0.724
0.000
0.006
0.013

adjusted is 0.63, meaning that the loss of predictive power
(or shrinkage) if this analysis was conducted at the population
level is only of 0.06 (6%).
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Discussion
Descriptive statistics on the functioning characteristics of the
three diagnostic groups of children presented a first insight on
group differences: while typically developing children seemed
to clearly differ in functioning from the other two groups, the
two groups of children (with ASD and with other types of
disabilities) did not differ substantially, presenting similarities
in their functioning profiles regarding the characteristics that
show higher magnitude of a functioning problem.
Accordingly, in the Abilities’ Index, the two groups show
similar profiles regarding the assessed functioning features.
Regarding the results of the Engagement in routines scale,
the low level of consensus in the preschool classroom routines
identified by the participant teachers seems to indicate a low
level of awareness of these professionals towards environmental factors. In fact, the lack of consensus regarding
children’s typical routines in the preschool setting may be
indicative of a lack of understanding of the multidimensional
nature of child development and of daily functioning.
Similarly, the lack of information teachers’ display regarding
Factors of the children’s Environment, seems to confirm this
tendency to disregard contextual circumstances in the child’s
proximal settings and thus to account for them when planning
and designing educational interactions. As expected, typically
developing children show higher levels of engagement when
compared with children in the other two other groups, which
were rated with similar levels of engagement in both routines.
This result is in accordance with previous results from our
group showing that child engagement is a current indicator of
developmental level [28, 29].
The results obtained by comparing groups with different
developmental status based on the MAAP variables show that
children with autism and children with other types of
disabilities do not differ in most of the variables. These
results provide evidence on the fact that children’s functioning
does not differ depending on the diagnostic categories that are
assigned to them. However, the few variables in which
children with autism differ from children with other types of
disabilities may be seen as particularly relevant variables to
focus on in the assessment-intervention process with children
with ASD. Particularly ‘‘carrying out daily routines’’ presents
higher levels of difficulty in functioning for children in the
ASD group, indicating that this should be an area of concern
when designing interventions for these children. Although
managing routines is not explicitly part of the diagnostic
criteria for autism, it is well recognized as a relevant

functioning problem for these children, often addressed in
intervention research, such as in interventions using the
TEACCH model (e.g. [30]). These findings are in line with
recent advances in neuropsychiatry and medical research
concerning neurodevelopmental disabilities, which have been
emphasizing the need to overcome the traditional assessment
based on diagnostic categories Gillberg [31] has been
proposing the acronym ESSENCE to address a more functional approach to neurodevelopmental disabilities.
ESSENCE accounts for Early Symptomatic Syndromes
Eliciting Neurodevelopmental Clinical Examinations and
refers to young children, before 5 years and often even
before 3 years, presenting symptoms in one or more of the
following dimensions: (a) general development, (b) communication and language, (c) social inter-relatedness, (d) motor
coordination, (e) attention, (f) activity, (g) behaviour (h) mood
and/or (i) sleep. Gillberg [31] posits that recent research on
neurodevelopmental disabilities has lead the scientific community to overestimate diagnostic categories, searching for
the right ‘box’ or label to classify children, thus, underestimating the inherent diffuseness of diagnosis. Therefore,
the author states that no neurodevelopmental disorder
expresses itself alone without simultaneously presenting
signs that are typical from other diagnostic categories.
ESSENCE may then be regarded as a more holistic approach
to children with disability looking for any kind of symptoms
within the referred dimensions, without focusing on the
diagnosis. Gillberg [31] exemplifies the ESSENCE approach
considering Autism Spectrum Disorders (ASD): although
75% of the children diagnosed with ASD before the age of 3
will still meet the diagnostic criteria for this disorder at
follow-up, years later, the 25% that do not meet criteria for
ASD, will present symptoms of other diagnostic categories.
Therefore, ASD is a group of multifactorial determined
conditions and there are almost as many different causes as
cases [31]. The author also states that co-existing problems or
symptoms in ASD are not an exception, but rather the rule
and that ‘the approach to diagnosis is likely to be unhelpful if
it is exclusively directed to the diagnosis of one of these
disorders’. Our study supports these findings providing
evidence on the usefulness of a functional approach to ASD
rather than a diagnostic one [31] (p. 1549).
When children are clustered, we verify that they group
dependent on their functioning profiles rather than on their
diagnostic label. These functioning profiles are characterized
by differences in severity of limitation in each of the five
dimensions of functioning, as well as on differences between
clusters on how these functioning dimensions form different
patterns. In fact, looking at the found patterns of functioning,
results show that, for instance, children that have more
difficulty in ‘play’ are included in the most severe cluster,
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thus indicating the importance of engagement in play in
defining functioning profiles.
In what concerns group differences in environmental
characteristics, and although we do not have much information regarding these features, results show that typically
developing children present higher levels of support than
children with disabilities. This result seems to be indicative
of the Transactional influences in development advocated
by Sameroff, by which the child is influenced by the
environmental features, but also has an influence on the
environment [17, 32].
These findings are in line with recent advances in
neuropsychiatry and medical research concerning neurodevelopmental disabilities, which have been emphasizing the need
to overcome the traditional assessment based on diagnostic
categories. Christopher Gillberg [31] has been proposing
the acronym ESSENCE to address a more functional
approach to neurodevelopmental disabilities. ESSENCE
accounts for ‘Early Symptomatic Syndromes Eliciting
Neurodevelopmental Clinical Examinations’ and refers to
young children, before 5 years and often even before 3 years,
presenting symptoms in one or more of the following
dimensions: (a) general development, (b) communication
and language, (c) social inter-relatedness, (d) motor coordination, (e) attention, (f) activity, (g) behaviour (h) mood and/or
(i) sleep. Gillberg [31] posits that recent research on
neurodevelopmental disabilities has lead the scientific community to overestimate diagnostic categories, searching for
the right ‘‘box’’ or label to classify children, thus, underestimating the inherent diffuseness of diagnosis. Therefore,
the author states that no neurodevelopmental disorder
expresses itself alone without simultaneously presenting
signs that are typical from other diagnostic categories.
ESSENCE may then be regarded as a more holistic approach
to children with disability looking for any kind of symptoms
within the referred dimensions, without focusing on the
diagnosis. Gillberg [31] exemplifies the ESSENCE approach
considering Autism Spectrum Disorders (ASD): although
75% of the children diagnosed with ASD before the age of
3 will still meet the diagnostic criteria for this disorder at
follow-up, years later, the 25% that do not meet criteria for
ASD, will present symptoms of other diagnostic categories.
Therefore, ASD is a group of multifactorial determined
conditions and there are almost as many different causes as
cases [31]. The author also states that co-existing problems or
symptoms in ASD are not an exception, but rather the rule
and that ‘the approach to diagnosis is likely to be unhelpful if
it is exclusively directed to the diagnosis of one of these
disorders’ [31] (p. 1549). Our study supports these findings
providing evidence on the usefulness of a functional approach
to ASD rather than a diagnostic one.
Results from the multiple regression analysis indicate that
children’s levels of engagement in daily routines as well as the
support they receive in the immediate environment predict
children’s functioning patterns. In accordance with previous
results, the quality and quantity of engagement that the child
shows in daily routines of the preschool, as well as the
influence of aspects of the environment are relevant factors to
be taken into account when promoting positive functioning in
young children with disabilities [28].
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Results are in line with the bioecological and the
transactional models of development and disability, which
state the importance of taking into account the dimensions of
the different levels of contextual variables in children’s
contexts, from the closer to the most distal, as well as the
transactions that constantly and mutually occur between the
child and the environment.

Conclusion
The main conclusion that we may draw from this study is that a
functional approach to intervention in young children with
disabilities may be more beneficial than a diagnostic approach,
since children differ from each other in terms of patterns of
functioning, rather than in terms of their health conditions or
in function of the diagnostic label they were assigned. Such
conclusion provides evidence indicating that interventions
should be more oriented toward the promotion of positive
functioning and participation based on the individual characteristics of the child, than on promoting capacities that are
typically disadvantaged in a specific diagnostic group.
In summary, this study provides evidence and assessment
resources (the new developed ICF-CY based tool – the
MAAP), to support the adoption of a functional approach
when conducting an assessment-intervention process with
young children with disabilities. Teachers may now start
assessing their children from the time they enter the preschool
programme, following the detailed functional approach presented by the MAAP, as they observe their behaviour on an
everyday basis and in a natural context. Moreover, repeated
assessment over time enables monitoring of functioning
progress, independently of diagnostic categories.

Limitations of the study
In future research, using the MAAP in a larger sample of
young children with disabilities would be desirable in order to
analyse the psychometric properties of data collected with the
MAAP. It is important to underline that, since this study
provided us with information on the fact that children do not
differ in regards to their diagnostic category, but rather in
regards to the severity of the limitation in functioning
observed, it would be interesting that the larger sample
could include children with various types of disabilities.
Factor analysis are needed to verify whether the MAAP
structure actually overlaps with the structure of the ICF-CY,
as this was the authors’ goal.
Another limitation of this study was that the instrument
was responded by professionals following an interview
format. This format may be useful, as it ensures that all
teachers have the same understanding of the items, however,
teachers should all have known the children for the same
amount of time, which was not possible to control. Ideally,
teachers should have a similar first contact with the tool (such
as a small training workshop) and then respond to the items,
as they observe their children, over a certain period of time.
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