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ABSTRACT
Purpose: This study aims to explore the role of three specific factors within the child–environment
interaction process – engagement, independence and social interactions – in influencing development
and learning of children with disabilities in inclusive preschool settings. The main question is whether
children can be categorised in homogenous groups based on engagement, independence and social
interactions (proximal variables within a biopsychosocial framework of human development). The study
also examined whether children with the same diagnosis would group together or separately, when
trying to identify clusters of engagement, independence and social interactions, and additionally
whether such clusters vary as a function of individual child characteristics, and/or as a function of
structural and process characteristics of preschool environment.
Methods: Data was taken from an intervention study conducted in mainstream preschools in Portugal.
A person-centered cluster analysis was conducted to explore group membership of children with various
diagnoses, based on their engagement, independence and social interaction profiles.
Results: Results show that children clustered based on similarity of engagement, independence and
social interaction patterns, rather than on diagnosis. Besides, it was found that quality of peer interaction
was the only predictor of cluster membership.
Conclusion: These findings support the argument that participation profiles may be more informative
for intervention purposes than diagnostic categories, and that preschool process quality, namely peer
interaction, is crucial for children’s participation.

ARTICLE HISTORY
Received 9 January 2018
Revised 12 September 2018
Accepted 16 September 2018

KEYWORDS
Engagement; functioning;
independence; participation;
social interactions

Introduction

It is recognized that the quality of children’s interactions with the
physical and social environment can influence learning, every-
day functioning and development.1,2 This is the overarching
principle proclaimed by biopsychosocial theories of human
development.3 However, little is known about the specific
aspects within these interactions that play a role in promoting
or hindering development and learning. Our main argument is
that engagement, independence and social interactions may be
understood as indicators of the overall level of participation of
the child, and that participation provides a better picture of the
child’s everyday functioning than a single diagnosis.

The concepts of participation and engagement have
both been studied as core outcomes of early childhood
intervention [e.g. see ref 4,5]. Children’s participation in
natural environments has been identified as a factor pro-
moting development and providing a basic foundation for
learning.5,6 Participation as a health-related concept7 has
been defined as “involvement in life situations” (p. 18)8.
Imms and Granlund9 suggest that participation is a super-
ordinate construct containing two dimensions, one dimen-
sion focusing on attending the activity (i.e., time spent in
activity) and the second dimension focusing on being
involved in the activity attended, i.e., engagement.

Children´s degree of participation has often been deter-
mined by measuring their engagement in stimulating
everyday activities, which in turn has been linked to
well-being, learning and development over time.10–12

This link is particularly relevant for children with disabil-
ities, who often experience participation restrictions.6

Based on a synthesis of the literature in the field, the
engagement dimension can be defined as a scenario
where a child is attending an activity and is also: (1)
interacting most of the time in contexts characterized by
an interplay between the child and environmental factors,
(2) focused on the activity in an active, persistent and
attentive way, (3) revealing behaviors, which are context
appropriate, (4) showing interest, motivation and/or fasci-
nation, (5) being open in relation to sensorial stimuli and/
or cognitive stimuli, (6) possibly demonstrating satisfac-
tion and (7) spending physical and/or mental energy,
totally dedicated to the task while performing it.13–16

This definition considers not only the amount of time
that the child is showing engagement in the activity, but
also the quality (appropriateness) and level (from low to
high) of engagement. Regarding the type of activities that
children engage in, interaction with the environment may
include social interactions with adults and with peers, but
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also nonsocial interactions (e.g., with objects, materials).17

The level of engagement refers to the level of involvement
from not engaged to highly engaged/absorbed by the
activity. Children can be engaged in activities requiring
both low activity competence and high activity
competence.

Activity competence can be operationalized as indepen-
dence in performed skills, that is, skills and abilities the
child can perform in every situation without support from
others. To promote the child’s independence, the environ-
ment must be engaging enough to trigger initiatives, and
preschool teachers should provide continuous support, foster-
ing interactions that expand the child’s initiatives.18 When
children are independent in their preschool routines, they
learn skills which allow them to interact with minimal assis-
tance, and it also encourages them to explore and solve
problems in the surrounding environment.19 Engagement
and independence are enhanced by social interactions.

Positive social experiences with both adults and peers are
increasingly recognized as critical for children’s developmental
trajectories and overall well-being.20–22 They are also regarded as
the foundation of development and future academic
achievement.23 Social interactions may be considered as part of
the surrounding context as perceived and co-constructed by the
child and peers and adults.18 The young child who successfully
establishes social interactions, exhibits positive engagement with
peers and is able to express him/herself appropriately, placing
them in a good position to continue to thrive in a social world.24,25

As it stands, our argument is that grouping children
based on engagement, independence and social interaction
profiles may be useful for educators as indicators of par-
ticipation, providing a functional alternative to the well-
established medical approach to disability. Diagnostic
categories based on medical or developmental measures
often drive interventions without taking into account dif-
ferences in individual functioning profiles. However, there
is evidence that, for holistic intervention purposes,
describing children’s individual functioning profiles and
the severity of the pattern of needs is more informative
than a single diagnosis.26 It has been observed, for exam-
ple, that when trying to group children with various types
of diagnosis based on the similarity of their functioning
characteristics, the same diagnosis is present in various
groups, thus indicating that the diagnostic category is
not necessarily the best illustration of how a child
functions.26 However, preschool staff tend to be more
knowledgeable of diagnosis than functioning,27 which has
the potential to hinder a more individualized
intervention.28

This study aims to explore the role of three specific
factors within the child–environment interaction process –
engagement, independence and social interactions – in
influencing development and learning of children with
disabilities in inclusive preschool settings. The main ques-
tion is whether engagement, independence and social
interactions (proximal variables within a biopsychosocial
framework of human development) vary as a function of
individual child characteristics, and/or as a function of
structural and process characteristics of the preschool

environment. Additionally, the issue of whether children
with the same diagnosis group together or separately,
when identifying clusters of engagement, independence
and social interaction is examined.

Method

Study design

Data for this paper is retrieved from a broader project [FCOMP-
01-0124-FEDER-013053; FCT – RIPD/CIF/109664/2009] that
conceptualizes children’s participation in daily contexts as
encompassing three pivotal components of functioning, namely
engagement, social interactions and independence. The broader
project followed a sequence of baseline assessment, intervention
and reassessment, designed to study factors associated with the
functioning profiles of children with disabilities attending inclu-
sive preschool settings.

In Portugal, where the study was conducted, legislation
requires that all preschools are inclusive and children with
disabilities receive adequate support from special educa-
tion teams, in the least restrictive environment.
Classrooms where children with identified disabilities are
included might have specific adaptations regarding the
total number of children attending (e.g., maximum group
size of 20 children when 2 children with disabilities are
attending), the number of adults in the classroom and
curriculum adaptions. Positive and responsive interactions
are expected in all classrooms, and governmental guide-
lines for preschool education29 state the need to ensure a
high quality inclusive environment for all children.
Children’s participation and development must be consid-
ered by the teacher when planning and organizing the
learning environment; for example, all classroom routines
must be planned purposefully and taking into account the
teacher’s ability to follow the children’s own interests.
Structured activities and free play are both recommended,
as well as time in small group and individual activities,
with smooth transitions between them. Interventions with
children with special education needs must be contextua-
lized and occur in the children´s natural environments,
meaning that the classroom environment is one of the
main targets of intervention and the teacher role is
fundamental.30,31

The present study uses data from the baseline assess-
ment phase and data from the intervention phase of the
broader project, in order to investigate the relationship
between engagement, independence and social interaction
and child and environmental characteristics. The partici-
pant researchers (in total 5 researchers with a degree in
psychology) combined the role of observers collecting data
(during baseline assessment and intervention) and the role
of a coach (during intervention). Visits to preschool were
scheduled with teachers and data was collected within a
whole day in order to gather information based on obser-
vation about the different preschool daily routines. The
baseline assessment focused on the quality of the pre-
school inclusive environment as well as on assessment of
children´s capacities. At the intervention phase the
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assessment was focused on children´s functioning in the
classroom. Intervention was developed focused on colla-
borative design and implementation of plans aiming to
promote children’s participation and functioning in daily
routines. The research team was actively involved in the
collaborative process of designing these plans, together
with the classroom teachers, based on evidence from mul-
tiagency assessments such us teacher’s assessments, par-
ents information and researchers observations. Functional
goals were designed for each child, as well as specific
strategies embedded in preschool routines.32 The coaching
role of researchers aimed to facilitate joint reflection about
the child’s functioning profile in the context of daily
routines, with the classroom teachers and support team.
Based on the functioning profile information, 3–6 goals
were developed and targeted across different routines for
each child. For instance, for Maria, a 3-year-old child with
Down syndrome, a total of six dimensions were selected
for intervention – e.g., directing attention, maintaining
attention, initiating interactions, maintaining interactions,
combining words into sentences and manipulating. These
were translated into functional goals embedded within the
preschool classroom daily routines (e.g., Maria participates
in a simple play script in the pretend play area – e.g.,
cooking and eating dinner – maintaining the activity and
developing actions according to the play theme, for at
least 10 min; Maria participates in a pretend play activity
by approaching her peers and responding to their requests
– at least two). When defining the goals, the team jointly
decided on the routines that seemed to be a better fit for
addressing those goals. For instance, the team agreed that
free play was the best routine to enhance Maria´s compe-
tence in engaging in peer interactions. Nevertheless, these
competences were also targeted in other moments, namely
at transitions between routines and meal time. After each
goal has been defined, intervention strategies were deli-
neated so that all professionals working with the child
(and the family, when the plan was extended to home
routines) can understand what kinds of supports/strategies
are most adequate. Once the plan was completed – with
the goals and strategies defined and matched with the
routines where the learning opportunities would naturally
emerge for each child, intervention was carried out by the
classroom teacher, and researchers monitored its
implementation.33 Assessment focused on documenting
children’s engagement, independence and social relations
across all classroom routines.

Participants

Participants were recruited from 35 inclusive preschool class-
rooms supporting children with identified disabilities from
the greater metropolitan area of Porto, Portugal. This was a
convenience sample as the preschools had previously partici-
pated in an early intervention community project conducted
by the team of researchers. Twenty of the participant class-
rooms were state-funded (57.14%), 4 were private (11.43%),
and 11 were private nonprofit organizations (31.42%).
Overall, the parents of 50 children consented to their

participation in the study. Nevertheless, due to demands of
the children’s health conditions, 15 of them could not be
observed and were excluded from the study. A total number
of 35 Caucasian children participated in the study, 18 boys
and 17 girls. Children’s mean age was 47.94 months
(SD = 9.85), ranging from 20 to 64 months. All observed
children had an identified disability and were receiving sup-
port from the special education/early intervention services.
Diagnostic categories included: language acquisition delay
(n = 1); multiple disabilities (n = 2); cerebral palsy (n = 4);
autism spectrum disorders (n = 3); global development delay
(n = 11); genetic syndromes (n = 2); sensory disability (n = 1);
and other non-specified category of diagnosis (n = 11).

Classrooms had 8–26 children enrolled (M = 20.75,
SD = 4.82). The number of children with disabilities attending
the classrooms was, on average, 1.11 (SD = 0.32). Adult–child
ratio ranged from 1:4 to 1:25 All lead teachers in the classrooms
were female, and their mean age was 37.67 years (SD = 0.82). All
teachers had at least one degree in preschool education and the
number of years of formal education ranged between 14 and
17 years (M = 16.50; SD = 0.82). The teachers’ experience in
preschool was very diverse (Myears = 14.06; SD = 8.34), as well as
their experience in working with children with disabilities
(Myears = 4.63; SD = 6.495). Three percent were in their first
year of teaching and 9% had no experience with children with
disabilities. On the other hand, 9% of the teachers hadmore than
20 years of experience in preschool teaching and six percent had
more than 10 years of experience with children with disabilities.

Ethics

Informed consent was obtained from directors, parents and
the teacher responsible for the classrooms. Ethical approval
was obtained from the national data protection authority
(authorization number: 3539/2010).

Measures

The study used measures of child functioning, child capacities
and classroom quality which are described below. At baseline
assessment, measures of child capacity and preschool quality
were used, namely the Assessment of Peer Relations (APR34),
Abilities Index35 and Quality of Inclusive Experience Measure
(QIEM36). Following the intervention, child engagement,
independence and social relations were documented with the
Ecological Congruence Assessment (ECA37).

Child functioning profile: engagement; independence;
social interactions

Ecological congruence assessment
Adapted version (ECA37); The ECA intends to capture the
ecology of early childhood inclusive settings. This is a child-
focused measure. Data collection procedures include an
observation during the preschool daily routines and provide
a judgement-based rating for each routine. The following
items are considered: (1) information about whether the tar-
get child is participating/doing the same activity as his/her
peers (2) the child’s needs for support in each activity –
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independence, (3) the child engagement in each routine (on a
5-point scale: 1 = never engaged during the activity;
3 = engaged for about half the activity duration; 5 = engaged
for more than 85% of the activity duration) and (4) type of
interactions: social (with peers and/or with adults); nonsocial
(with objects; with self). ECA observational scores were cal-
culated as follows: (1) engagement: average of all routines
scores (2) independence: proportion of interactions in routines
where the child needed support for the activity; (3) social
interactions: proportion of interactions in routines/activities
where the child was observed engaged with adults or peers.

Authors state that this measure was developed to be used
in inclusive classrooms where consulting specialists are avail-
able, being useful in setting goals relevant for child’s partici-
pation. The observers were trained until they reached at least
80% inter-observer agreement in the engagement dimension.
Intraclass correlation was 0.98. Concerning engagement a
global score was computed by averaging the engagement
scores of all routines observed. For the independence variable,
a score was computed in order to obtain a proportion of
occurrence of need of support (frequency of support need/
total observation). For the social interactions variable, a pro-
portion of occurrence was computed for interactions with
peers and/or with adult.

Child capacities

Abilities index35

The Abilities Index provides a global characterization of the
child’s abilities and disabilities in nine different areas: listen-
ing, behavior and social skills, intellectual function, limbs (use
of hands, arms and legs), intentional communication, tonicity
(muscle tonicity), physical integrity, vision and structural
state. For each area the respondent scores the child’s difficul-
ties on a 6-point scale (1 = normal, 6 = extreme dysfunction).
A final score is obtained, describing the overall level of dis-
ability, accordingly with specific cutoff points for each value
of the referred 6-point scale,38 using the following criteria:
29 ≤ Σ < 58 = normal; 58 ≤ Σ < 87 = suspect of dysfunction;
87 ≤ Σ < 116 = small dysfunction; 116 ≤ Σ < 145 = moderate
dysfunction; 145 ≤ Σ < 174 = severe dysfunction; and
Σ = 174 = extreme dysfunction.39,40 A lower score indicates
higher functioning. Simeonsson, Chen and Hu41 state that the
instrument is useful to portray the differences between indi-
viduals as well as to document intra-individual variability of
potential significance for matching needs to services. The
development of the Abilities’ Index drew on previous
approaches to the profiling of child traits and functional
characteristics described previously in other studies. The mea-
sure has been widely used with children with disabilities and
studies provide evidence of its validity and reliability, includ-
ing in Portugal [e.g., see refs 6,40,43,63,64,65]. In the present
study, the measure presented a Cronbach Alpha of .89, show-
ing good reliability.

Assessment of peer relations (APR34)
The APR was designed to assess every child (3- to 5-year olds)
who demonstrates any difficulty establishing and maintaining
successful interactions with their peers.34 The items on the APR

are based on the interactional development principles and its
completion is made after a few days of observing the child
interacting with peers in their contexts. It is organized in three
sections, section I – foundational processes – which allows the
gathering of the necessary data to design an intervention plan –
consists of four components; section II – social strategies and
social tasks – which captures how children solve problems asso-
ciated with important social tasks; and section III – processes –
which intends for observers to speculate about the processes
assessed in section I and II, by describing information about
higher-order processes, social-cognitive processes and founda-
tion processes of emotional regulation and shared understand-
ing. Section III was not used in this study.

From section I – foundation processes – two components
were used: the involvement and the emotional regulation.
Involvement refers to the child’s level of complexity in
engagement in activities and with peers (parallel play, onloo-
ker, brief exchanges, prefers peers and complementary play,
maintained play and complex social pretend play). The devel-
opmental complexity of engagement in preschool contexts has
been found to be related to both child characteristics (i.e.,
developmental age and temperament) and to environmental
characteristics.11,42

Emotional regulation captures the child’s ability to regulate
emotions during peer interactions. It includes emotional fac-
tors important for peer interactions (e.g., how often the child
“Becomes anxious when approached by others as indicated by
gestures, facial expressions, or active withdrawal,” “Becomes
disorganized and upset during interactions with peers.”)

From the section II the Maintaining Play dimension was
used. This refers to the child´s ability to sustain group play
with peers. It includes two common types of abilities, namely
the child´s ability to understand and adhere to a role and an
activity structure, and the child´s ability to manage tasks and
adjust behaviors to the changing pattern of play and demands
of play partners.

All items are rated on a 4-point scale (0 = rarely; 4 = almost
always). Given the characteristics of the participant children,
an additional point was added to the rating scale – “not
applicable.” This measure has been mainly used in clinical
settings,34 although it has also been used for research pur-
poses and section I was translated and adapted for Portuguese
children [e.g., see refs 66,67].

In the present study, composite variables were computed
for each dimension of APR. Regarding the Involvement, the
composite variable social engagement was computed by aver-
aging its seven items (α = .80). For the emotional regulation
the variable adequate emotional regulation was computed by
averaging two items (reciprocates; settles) (α = .77). For main-
tained play – adequate strategies was computed by averaging
its 4 items (re-engages; intensify request; reciprocates, deesca-
lates) (α = .75). Role strategies variable was by averaging three
items (information, frame of reference, agreeable) (α = .94).

Preschool quality dimensions

Quality of inclusive experience measure (QIEM36)
The QIEM was used to measure the quality of the inclusive
classroom environments in classrooms attended by children

DEVELOPMENTAL NEUROREHABILITATION 393



with disabilities, aiming to identify and measure the practices
that are thought to promote more positive outcomes for
young children with disabilities. This measure includes the
assessment of Classroom Quality and Social Acceptance of
Preschoolers With Disabilities, being organized in seven inde-
pendent dimensions of quality (Cronbach’s alpha for dimen-
sions used in the present study are presented in parentheses):
(1) program goals and purposes, (2) staff supports and per-
ceptions, (3) accessibility and adequacy of the physical envir-
onment, (4) individualization (α = .94), (5) children’s
participation and engagement, (6) adult–child contacts and
relationships (α = .79), and (7) child–child contacts and
interactions (α = .81). Inter-observer agreement checks were
conducted in 25% of classrooms. Average agreement in one
observation was 99% for the individualization dimension,
81.9% for the adult–child contacts and relationships dimen-
sion, 99.5% for the child–child contacts and interactions
dimension. All subscales were rated on a 5-point scale for
most items. The measure was previously used in Portuguese
contexts, showing good reliability.28

The present study focuses on three of the QIEM’s dimen-
sions assessed at child level: (1) the individualization, which
provides information on the extent to which individualized
goals and interventions are planned and implemented; (2)
adult–child contacts and relationships (referred from this
point as quality of teacher interactions), which captures the
adults’ involvement with children, as well as the quality of
their interactions in terms of tone, responsiveness and sup-
port; (3) child–child contacts (referred from this point as
quality of peer interactions), which encompasses: the nature
of interactions in terms of their affect, the frequency of inter-
actions, the initiator of interactions, the reciprocity of inter-
actions – whether the child with disabilities responded to the
initiations by his/her classmates, to children with and without
disabilities.

Data analysis

Cluster analysis
Cluster analysis was conducted to ascertain whether children
can be clustered into homogeneous groups43 according to
ratings of engagement, independence and social interactions
as measured by the ECA. This analytic approach is similar to
discriminant analysis and is used when the intention is to
classify an initial data set in groups or categories using the
observed values of the variables, when neither the number of
group members nor their membership is known.43 Given the
assumption that children differ based on their profiles of
engagement, independence and social interactions in daily
routines, clusters analysis was considered the most appropri-
ate method for exploring the nature of their functioning
profiles. When there are no predefined expectations regarding
the number of clusters to be found, a hierarchical cluster
analysis is useful.44 Hierarchical cluster analysis uses an algo-
rithm to produce a dendrogram that assembles variables into
a single tree, to evaluate intra- and inter-group similarities
and differences. This approach is similar to principal compo-
nent analysis, though pre-assumptions regarding the variables
structure are not required.45

In the present study, the hierarchical agglomerative
method was selected to explore the “natural” number of
clusters.46 Through this method, clusters are formed based
on the nearest pairs of cases, in various iterations, according
to a selected distance measure, until all data is gathered in one
cluster.43 The measure used was the squared Euclidian dis-
tance. As ECA variables were on different scales, they were
first standardized, based on the overall group scores (M = 0,
SD = 1.00) before the squares of the Euclidian distances were
calculated between each pair of children. To identify homo-
geneous sub-groups of children and to determine the initial
clustering solution, Wards agglomerative procedure was con-
ducted. Additionally, three other hierarchical agglomerative
procedures were conducted to test internal validity: (1)
between-groups linkage; (2) within-groups linkage; and (3)
furthest neighbor. This procedure aimed to compare the
agglomeration process results, as well as to evaluate this initial
solution and internally validate the structure of the established
categories.

Inferential analysis
To examine whether the resulting clusters of children differed
on other variables at child level, external validity was exam-
ined by testing the clusters for mean differences on abilities
index and peer relations. Mann–Whitney non-parametric sta-
tistic was used, based on the size of the two groups, obtained
after the clustering process.47 Cohen’s r43 was used to deter-
mine the magnitude of differences between groups.

Logistic regression
Binary logistic regression was used to test models to explore
the ability of two sets of variables – child characteristics and
preschool classroom quality characteristics – to predict cluster
membership. The parameters were estimated using maxi-
mum-likelihood estimation, which selects coefficients that
make the observed values most likely to have occurred. The
ambition was to fit a model to the data that allowed for
estimation of values of the outcome variable from known
values of the predictor variables. Forced entry method was
used, as this is the most appropriate method for theory test-
ing. All covariates were entered in one block and the para-
meter estimates were calculated for each block.47,48

Results

Children grouping based on engagement, independence
and social interactions

Two, three and four-cluster solutions were explored as poten-
tial results of the cluster analysis procedure. A two-cluster
solution was found as the most interpretable. All four cluster-
ing methods resulted in the same two-cluster solution, indi-
cating that children´s data could be categorized in two cluster
groups. Cluster 1 was named higher level functioning and
Cluster 2 was named lower level functioning. Descriptive
results for the three dimensions (engagement, independence
and social interactions) in the two clusters are presented in
Table 1. Cluster 1 named higher level functioning includes 18
children that are characterized by higher levels of engagement,
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independence and social interactions, consistently in their
daily routines. Cluster 2 named lower level functioning
includes 17 children which obtained lower levels of engage-
ment, independence and social interactions, indicating that
children in this group had lower levels of functioning in
preschool daily routines.

The clusters external validity was addressed by comparing
the two groups of children on the abilities index dimensions
and on the four dimensions of the social skills as measured by
the APR (Table 2). Results from the Mann–Whitney non-
parametric test conducted showed that children in Cluster 1
presented higher scores on the following abilities index
domains: social skills, appropriateness of behavior, intellectual
function, understanding others and communicating with
others. The global abilities score was lower indicating that
children in Cluster 1 had higher developmental level
(M = 52.84; DP = 18.91). Moreover, moderate to large differ-
ences between children in the two clusters were found in all
APR dimensions, with a large effect size (r > .50).

Finally, diagnostic categories in each cluster were analyzed.
Table 3 shows the diagnosis distribution by cluster. The
number of children in this study does not allow to statistically
compare differences between the groups of children. However
children with different diagnosis are found in both clusters.

The predictive power of child and context variables on
cluster membership

Binary Logistic regression (see Table 4) was used to determine
which factors – child characteristics and/or preschool class-
rooms quality characteristics – can predict children’s cluster

membership. By inspecting results when only the constant
was included – baseline model – the overall percentage of
correctly classified cases is 51.4%, meaning that 18 children
displayed higher functioning pattern and 17 displayed lower
functioning pattern. The predictive variables were then added
to the model, namely child variables (age, abilities profile) and
classroom quality characteristics (quality of individualization
practices, quality of teacher–child and quality of peer interac-
tions) to define cluster membership for each child. The set of
predictors was tested, and the Omnibus test of Model
Coefficients gave an overall indication of how well the
model performed over and above the results obtained for
the baseline model. This coefficient was significant
(p < .0001) indicating that the model with the predictors has
a better fit then the baseline model. The Hosmer and
Lemeshow’s test value of 7.80 (p > .05) also supports our
model. When the set of predictors was entered, the model
was able to improve the accuracy of its prediction by correctly
classifying 85.7% of cases. Among the variables in the model,
only the Quality of Peer Interactions significantly contributed
to its predictive ability, indicated by the significance of the

Table 1. Descriptive results in the dimensions of children’s participation
(engagement, independence and social interactions) for the two clusters.

Clusters

Cluster 1
(n = 18)

Cluster 2
(n = 17)

M SD Mdn M SD Mdn U z ra

Engagement 4.10 0.52 4.01 2.58 0.48 2.57 4.00** −4.9 −.83
Independence 0.88 0.31 0.89 0.09 0.13 0.00 1.5** −5.1 −.86
Social interactions 1.4 0.29 1.39 1.1 0.32 1.0 75.00* −2.6 −.44

ar = Z/√N (Rosenthal, 1991; Field, 2005). Effect size (small if r = .10, moderate if
r = .30 and large if r = .50).

*p < .05; **p < .01.

Table 2. Differences found between clusters considering the abilities’ index and APR dimensions.

Clusters

Cluster 1 (n = 18) Cluster 2 (n = 17) Mean differences

M SD Mdn M SD Mdn U z ra

Social skills 2.10 1.20 1.40 5.68 2.00 7.00 276.0** 4.23 .72
Inappropriate behavior 2.74 1.95 1.70 5.70 3.00 6.80 235.5* 2.95 .50
Intellectual function 4.0 2.91 2.00 8.35 3.10 10.00 263.0** 3.72 .63
Understanding the others 2.10 1.50 1.20 4.10 1.75 4.80 244.5* 3.20 .54
Communicating with others 2.50 1.25 2.50 4.41 1.18 5.00 265.0** 3.79 .64
Integrity of physical health 2.75 2.00 1.50 4.32 2.24 6.00 209.5 2.04 .34
Abilities index: global score 52.84 18.91 51.40 73.61 26.63 65.60 228.0* 2.48 .42
Involvement 2.43 0.69 2.21 1.43 0.56 1.43 26.0** −3.95 −.67
Adequate emotional regulation 2.78 0.59 2.67 2.01 0.61 1.80 39.0** −3.51 −.59
Maintained play – adequate strategies 1.94 0.48 2.00 0.93 0.74 1.00 34.5** −3.66 −.62
Role strategies 2.28 1.01 2.33 0.78 0.80 1.00 37.5** −3.59 −.61

ar = Z/√N (Rosenthal, 1991; Field, 2005). Effect size (small if r = .10, moderate if r = .30 and large if r = .50).
*p < .05; **p < .01.

Table 3. Number of children in each cluster according to diagnosis.

Groups

Diagnosis Cluster 1 (n = 18) Cluster 2 (n = 17)

Language acquisition delay 0 1
Multiple disabilities 0 2
Cerebral palsy 3 1
Autism spectrum disorders 0 3
Global development delay 6 5
Genetic syndromes 1 1
Sensory disability 1 0
Other 7 4

Table 4. Binary logistic regression results for cluster membership.

95% CI Exp(B)

Variable B SE Wald df p Exp(B) Lower Upper

Chronological age 0.01 0.010 0.01 1 .92 1.01 0.83 1.23
Abilities profile 0.05 0.04 1.52 1 .22 1.05 0.97 1.13
Individualization −0.02 0.60 0.00 1 .98 0.99 0.30 3.20
Adult–child

interaction
0.66 1.11 0.35 1 .55 1.93 0.22 16.83

Quality of peer
interaction

−3.36 1.34 6.29 1 .01 0.04 0.00 0.48

Constant 7.55 7.46 1.02 1 .31 1896.00
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Wald statistics (p < .05). The model’s global predictive power
was good (85.7%). Hosmer and Lemeshow’s goodness-of-fit
test, Cox and Snell R2 and Nagerlkerke’s R2 were good (.54
and .72, respectively). Results indicate that Higher Quality of
Peer Interaction tends to predict membership in the higher
participation group of children (Cluster 1).

Discussion

This study investigates whether children with disabilities in
preschool can be grouped based on three specific factors
within the child–environment participation process, namely
engagement, independence and social interaction, regardless
of their diagnosis. Additionally, adopting a person-centered
approach, the aim was to investigate child characteristics and/
or contextual characteristics that predict child’s membership
to a specific group based on functioning profiles. Results show
that participation provides a better picture of the child’s
everyday functioning than their diagnosis, and that engage-
ment, independence and social interactions may be under-
stood as indicators of child overall participation. Taking these
three dimensions together as a participation outcome com-
pound, it seems that both child and contextual factors affect
participation processes in inclusive settings.

This study showed that children could be clustered based
on: (1) engagement in activities (2) activity competence mea-
sured as independence/performance in daily routines; and (3)
social interactions. Moreover, cluster groups differed signifi-
cantly regarding child capacities (e.g., the ability to commu-
nicate and understand, and social skills) and on teachers´
perceptions of the child’s social skills, regardless of their
diagnosis. The identification of a low and a high functioning
cluster based on aspects of the child–environment interaction
process reveals the utility of a functioning approach instead of
a diagnostic approach for assessment and subsequent plan-
ning of interventions. In fact, the cluster analyses did not
overlap with diagnostic categories. This may indicate that
groups formed based on functioning may change depending
on the adequacy of the proximal environments provided to
children over time, even though the diagnosis remains the
same.

If participation encompasses the interaction of the child
with the physical and social environment, as well as the
motivation to participate in activities, this has consequences
for support and services. In order to design appropriate sup-
port services for children with identified disabilities in inclu-
sive educational contexts, the quality of the children’s
interactions with the physical and social environment must
be considered, in line with biopsychosocial theories of human
development. A number of factors at different ecological
levels – from the political, organizational, social and cultural
to classroom interactions – must be considered rather than
the child’s diagnosis only.

In Portugal, as in some other countries, individualized educa-
tion plans are mandated by law, following international conven-
tions that recommend focusing assessment and intervention
procedures on participation outcomes. This way of reasoning
requires a shift in assessment-intervention paradigms from a
focus on deficits in the child’s development to a focus on child

functioning and participation in natural settings, which changes
over time. Difficulties in this paradigm shift were highlighted in a
study analyzing Individualized Education Programs in preschoo-
lers with disabilities, attending inclusive special education.49 The
study results show a lack of consistency between assessment and
intervention, with few domains being included in both assessment
and intervention.49 This result, as well as the evidence in favor of a
functioning approach shown in the present study, point to the
need for future research to focus on developing instruments to
observe individual child engagement, to determine their social
interactions and degree of independence in daily activities. Such
instruments can be used to monitor the efficacy of procedures
aimed at increasing participation and their implementation. If this
is implemented, early childhood intervention professionals will be
in a better position to plan opportunities aiming to improve
children’s participation. Training teachers on how to use such
measures in their education planning and daily interactions will
support them in adequately monitoring their intervention plan in
order to meet each child’s unique needs.

The perception that early childhood intervention profes-
sionals’ have on participation outcomes is also important to
consider when facilitating this aforementioned paradigm shift.
A study by Eriksson and Granlund7 underline the relevance of
investigating the concept of participation among people
within the child’s close environment. Preschool teachers’ con-
ceptions may affect attitudes and actions in providing oppor-
tunities, as well as the form and content of the service
provided. However, more research is needed on how to influ-
ence professionals’ understanding of participation and on how
to adjust and plan their actions to address each individual
functioning profile.

The results of the cluster analysis conducted in this study
show that children group in a high-level functioning cluster
and a low-level functioning cluster and that none of the child
characteristics alone predicted cluster membership. In fact,
although there are differences between clusters in terms of
children’s overall capacities, such capacities are not predictive
of cluster membership for each individual child – it seems to be
the environment that explains functioning differences. Indeed,
only the quality of peer interactions predicted cluster member-
ship, suggesting this is the variable professionals should target
in inclusive preschool education. However, probably several
other factors work together to produce a positive participation
outcome, and the way factors combine may also vary between
individuals.50 It would be expected that better teacher involve-
ment, tone, responsivity and support for the lower functioning
group would be associated with an improvement in social
interactions with adults and peers. Previous literature empha-
sized that the quality of the teacher–child relationship is a key
component of early childhood education and care (ECEC)
quality, as young children learn about the world mainly
through transactions with adults and through play with activ-
ities and materials provided by adults.51–54) Adults are expected
to play a prominent role in child developmental processes,
particularly in children with developmental disabilities who
need additional support to adequately participate in their
environments.3,55 However, teacher’s individualization prac-
tices and the quality of teacher–child interactions were not
significant predictors of children’s cluster membership. One
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possible explanation to this might be a tendency for teachers to
use the same interactional style with all children, regardless of
their functioning profile. In addition, children spend much
time in preschool activities intended to elicit child initiated
“free play.” In such activities peer interaction may have a
stronger direct influence than adult–child interaction.

For appropriate inclusive practices to occur, above equality
in interactions, children have the right to equity of opportu-
nities in their daily environments. This result is in line with
findings from previous studies which show that some pre-
school settings provide medium quality for typically develop-
ing children but inappropriate quality services for children
with disabilities.30,56,58,59,60,61,62 In another study conducted in
Portugal, teachers were found to provide poor responsiveness
and lack of warmth in their interactions37 and ECEC services
that children received were characterized by a low degree of
individualisation.28,30 In the current study, we can hypothe-
size that if more support was in place to target children’s
engagement in activities, the gap between social interaction,
engagement and independence between the two groups could
have been smaller, thus promoting a more inclusive environ-
ment. Future research should focus on documenting specific
teacher–child interaction processes and its relation with par-
ticipation outcomes. This is even more relevant when we
know that in some inclusive preschool settings children tend
to spend nearly 50% of their time in whole group activities
structured and monitored by the teacher.68

Inversely to children’s capacities and to teacher–child
interactions, the quality of peer interactions predicted cluster
membership showing that higher quality child–child interac-
tions were associated with membership to the high function-
ing group and lower quality child–child interactions were
associated with membership to the low functioning group.
This variable, found to be pivotal in the model, helps to
conceptualize the process of participation in a practical way,
as it encompasses not only the frequency of child–child con-
tacts, but also specific quality aspects of peer interactions as
they occur in ongoing activities – e.g., the length of interac-
tions and the emotional tone between children with and with-
out disabilities in the classroom. This finding is in line with
previous research showing that the quality of peer interactions
predicted children´s participation in inclusive settings.
Consequently, quality peer interaction can be seen as a core
dimension of inclusion.28,69,70

Some limitations to this study need to be acknowledged and
results must be interpreted carefully. First, the sample size and
variety of diagnosis was limited, not allowing further analyses
about the role of diagnoses in the identified participation profiles.
Second, the fact that teacher interaction quality did not predict
group membership may be due to a measurement caveat. Unlike
the procedure used to measure child–child interaction quality,
that was based on direct observation and coding of frequency and
length of the interactions, the assessment of the quality of teacher–
child interaction in terms of tone, responsiveness and support was
coded through a judgment-only procedure. Lastly, blind observers
were not considered in the data collection and coding process.

Despite these limitations, our findings contribute to a better
understanding of the concept of participation in inclusive envir-
onments and highlight the relevance of planning educational

interventions that are purposeful, with implications for teacher
training and continuous professional development. The impor-
tance of assessing functioning profiles, as opposed to diagnostic
labels, as the starting point for planning educational interven-
tions is highlighted, along with the role of peer interactions as
the main generator of learning and development.
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