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The ecosystem model of inclusive early childhood education (cited from EASNIE, 2017a, p. 37).
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for staff training. At the highest level in the model are
national/regional structures, rights-based policies for ECEC,
mainstream access for all children, national curriculum standards,
government and financing, monitoring and evaluation, and initial
teacher education.

Based on the ecosystem model of Inclusive Early
Childhood Education, the Inclusive Early Childhood Education
Environment Self-Reflection Tool (ISRT) was
(EASNIE, 2017b). Furthermore, it is the five
processes in the everyday activities in the preschool that

developed

primary

are focused on the tool but supportive structures at other
levels are also included. The ISRT is available in 25 languages
on EASNIEs website, free of charge. For the validation
process of the English version of ISRT, refer to EASNIE
(2017b).

The ISRT can be applied to capture the social, learning, and
material/physical environments in the ECEC setting. It consists
of eight dimensions with questions reflecting the preschool’s
inclusiveness. The dimensions are as follows:

. Overall welcoming atmosphere (seven questions),

. Inclusive social environment (seven questions),

. Child-centered approach (seven questions),

. Child-friendly physical environment (six questions),

. Materials for all children (seven questions),

. Opportunities for communication for all (six questions),

NN U R W

. Inclusive environment (seven
questions), and

8. Family-friendly environment (six questions).

teaching and learning
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The questions are designed to provide an overall picture of the
inclusiveness of the preschool setting. For validation of the tool,
see EASNIE (2017b). The ISRT is a non-copyright material and is
designed to be used in accordance with the needs of stakeholders
and contexts. It is important to recognize that the ISRT is neither
a standardized instrument that is supposed to be implemented for
a specific purpose defined by the authors, nor is the use connected
with strict routines in how it should be applied. Instead, the ISRT
provides the practitioners with questions that might support them
in reflecting on their practices in relation to inclusion. It aims
to support a reflective process by focusing on the preschool’s
social, learning, and physical environment. The instructions for
how to apply the tool clearly state that the tool is intended to
be used flexibly, guided by the needs of the practitioners, setting,
and organization. It is not designed as a standardized assessment
or evaluation tool. Preschool settings are encouraged to decide
to focus on all aspects or to select some and, if needed, to add
their own questions. Due to this flexible approach, the tool can be
applied for multiple purposes and guide improvement by various
stakeholders, individually or in a group.

In a previous study (Ginner Hau et al., 2020), the ISRT was
used in the Swedish preschool context to understand practitioners’
perspectives on inclusive processes and supportive structures. From
the process of data collection and the obtained data, the ISRT was
considered to be a tool that worked well to collect information
on practitioners views of inclusive processes and supportive
structures. In addition to the report on the development of the
ISRT (EASNIE, 2017b), there are, to the best of our knowledge, few
studies on the ISRT.
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In the present study, we explore the Swedish early childhood
education teachers’ perception of the ISRT based on their
experiences of applying the tool. In Sweden ECEC is referred
to as preschool. Swedish ECEC is a part of the national school
system, regulated by Education Act (SFS, 2010:800) and the
national preschool curriculum (Swedish National Agency for
Education, 2021). Special preschools for children with disabilities
are few and predominantly in larger cities. These preschools serve
mainly children with autism spectrum disorders and children with
severe multiple disabilities. Thus, regular preschools are strongly
recommended for all children to have maximal opportunities to
interact with their peers. Swedish preschool staff expresses that
they need professional support in order to manage the group and
the individual child in need of support (The Swedish Schools
Inspectorate, 2017). However, it has been suggested that further
development is needed for practice to align with the intentions
of inclusive education on the policy level (Garvis et al., 2022).
The context for this study is, thus, full-day ECEC and that the
preschools are required to have the capacity to welcome all children.

Our previous study (Ginner Hau et al., 2020) identified the
ISRT as a potentially useful tool for developing inclusion through a
reflective approach that is sensitive to the needs of the practitioners
(Ginner Hau et al., 2020). For purposes of future implementation
of the ISRT, the present study focused on teachers’ perspectives
regarding the ISRT’s potential to contribute to enabling all
children’s participation, defined as attending and being actively
engaged in the activities in early childhood education and care. The
specific aim was to explore Swedish preschool teachers’ perceptions
of the ISRT based on their experiences of applying the tool.

Based on this
were formulated:

aim, the following research questions

1. What are the preschool teachers’ perceptions of the ISRT,
based on their experiences of working with the tool?

2. What possibilities and barriers do the preschool teachers
perceive to applying the ISRT in order to facilitate
inclusive practices?

2. Methods and materials

As previously mentioned, the ISRT has a high degree of
flexibility. Therefore, the application of ISRT cannot be evaluated
like a standardized evaluation or assessment tool in terms of to
what degree users have adhered to how the tool is intended to be
implemented. Hence, we chose to explore the teachers’ perceptions
of using the ISRT with a semi-structured interview that was
analyzed inductively in a thematic analysis (cf., Braun and Clarke,
2006, 2013).

2.1. Participants

In the current study, 12 preschool teachers participated. The
participants were all preschool teachers with a university degree
and no further special education qualification. They worked at
seven different preschools with children aged 1-5 years in a
municipality in Greater Stockholm. The teachers have experience
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meeting children with varying cultural backgrounds, as many
have immigrant backgrounds, and more than 100 languages are
spoken in the municipality. All the participating preschool teachers
had used the ISRT together with collogues at their regular team
meetings at the preschools.

2.2. Recruitment process

Participants were recruited among preschool teachers that had
participated in our previous study (Ginner Hau et al, 2020).
Preschools were selected in the order they had reported to have
worked with all dimensions of the ISRT. No more than one
teacher from each team working with the ISRT was recruited. For
recruitment of participants and data collection, two students in the
Special Education Program at the Department of Special Education,
Stockholm University, Sweden, were involved in the project as a
part of their theses. The students contacted the heads of the unit
in preschools that had applied the tool and asked for permission to
contact the individual preschool teachers. Altogether, contact was
taken with 16 of the preschools that had worked with the ISRT.

In the preschools that chose not to participate, either heads of
units or teachers declined participation. Without any exception,
both heads of units and teachers that chose not to participate
did so due to lack of time. After getting permission from the
heads of the unit, the students directly asked preschool teachers
that had worked with the tool for participation in this study.
After an initial contact over the phone, potential participants
were emailed with more detailed information about the study
and asked to answer the email if they consented to participate.
As the recruitment of participants turned out to be challenging,
we preliminary regarded 12 participants as sufficient for the
objective of the present study. After a preliminary analysis of
the collected data, we concluded that no further recruitment
was necessary.

2.3. Data collection

Data were collected with individual interviews. These were
booked and took place in the participants’ workplace, with one out
of the two students as the interviewer. The interviews were semi-
structured following an interview guide developed by the students
and the first author (see Table 1). The interview guide consisted
of open-ended questions that focused on the teacher’s experience
using the ISRT, i.e., questions concerning their experiences of using
the ISRT. The interviews were recorded and transcribed verbatim.
The length of the recorded interviews was 20-30min, and the
transcriptions were 5-7 pages (Times New Roman 12, simple
line spacing).

2.4. Analysis
Data were analyzed with a thematic analysis (Braun and Clarke,

2006, 2013). We used an inductive approach and carefully followed
the phases formulated by Braun and Clarke. Initially, the first
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TABLE 1 Interview questions to the preschool teachers.

Interview guide

What is your experience using the Inclusive Early Childhood Education
Environment Self-Reflection Tool?

‘When using the ISRT, did you and your colleagues discuss something that has
not been discussed before?

Did you and your team recognize something new in your preschool practice?

What reflections did the questions lead to? Please give examples.

How did you experience the questions in the tool?

Which questions contributed to a discussion in the team?

Which questions did not contribute to a discussion in the team?

‘Which questions contributed to more reflections for you as a preschool teacher?

Which opportunities are there to work more continuously with the ISRT?

Which obstacles are there to working more continuously with the ISRT?

Do you meet other preschool teachers regularly to reflect on the preschool
practice together?

author read the interviews in their entirety and took continuous
familiarization notes. These notes were the content of potential
interest, content perceived as familiar/unfamiliar, ideas for coding,
and responses to the data. The familiarization was followed by
semantic and selective coding of the transcripts. In this phase, the
first author inductively coded data relevant from the perspective
of the aim of the study. When the coding was finalized, the first
author listed the codes and relevant data for each. As a next step,
the first author reviewed coded data and generated initial themes.
Similar codes were clustered together to create initial themes that
were distinctive and could be regarded as part of a larger whole.
In line with Braun and Clarke (2022), the second author reviewed
six initial themes and discussed them with the first author in this
phase. The two authors agreed on the following six themes for the
teachers’ perceptions of the ISRT: (a) The ISRT helps to shed light
on areas that otherwise would be invisible, (b) the ISRT includes a
considerable number of questions that are difficult to know how
to answer, (c) the ISRT is helpful by creating the kind of time
that is required for reflection, (d) the ISRT requires time that
does not exist, (e) the ISRT is with the proper prerequisites as a
useful tool, and (f) the ISRT is constructed in a way that makes it
unclear how it shall be useful in everyday practices. In this phase
of the analysis, the two authors also discussed and agreed that the
six themes had a pattern of being contradictive pairs. Even if the
themes could be regarded as contradicting each other, as presented
in the Result section, pairing the six themes, they constituted
three theoretically meaningful main themes. Therefore, the authors
considered it more meaningful to pair these six themes into
three qualitatively concerning aspects of the preschool teachers’
experiences working with the tool. In the continuous process of
reviewing and developing themes, the first author identified the
nature and character of the pattern of the contradictive pairs and
also reviewed their potential to be themed, which the second
author then reviewed. Consequently, the first and the second
authors discussed the quality, boundaries, and meaningfulness
of the three themes and related data. Thenceforth, the first
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author revised the names of themes and formulated definitions in
dialog with the second author. The themes and definitions were
not changed in the last phase of writing the results, but when
writing the results, we elaborated and further developed them in
discussing the results. All themes are illustrated with quotes from
the participants.

2.5. Ethical considerations

The current study has followed Swedish legislation of
research on people. A review from the Swedish Ethical Review
Authority was not required. However, we have followed
the All (2017)
research integrity.

European Academies code of conduct for

Recruitment of participants was conducted so that it would
not be possible for employers or colleagues to get information
about who had agreed to participate and who had not.
Limited background information was collected in order not
to enable the identification of participants by employers or
colleagues. In addition, general background information was
regarded to have a limited value for the studys explorative
approach. When transcribing the interviews, all personal details
were omitted.

All participants were informed about the study via e-mail
and in connection to the interviews. They were asked to give
their consent in replying to the initial e-mail. All information
about the study was repeated at the beginning of the interview.
The participants were informed about the aim of the study,
that it was voluntary, and that they could withdraw at any
time without any consequences. They were also told that no
one other than the interviewers and researchers of the current
study would have access to the data and that the data would
be anonymized. They got the information that data would be
used for a student’s master thesis and research on the ISRT. The
participating preschool teachers also gave their consent before the
interview started.

3. Findings

The three main themes were as follows: (1) The suitability of
the construction of the ISRT, which was composed of (a) the ISRT
helps to shed light on areas that otherwise would be invisible,
and (b) the ISRT includes a considerable number of questions
that are difficult to know how to answer. (2) The time required
for applying the ISRT, where time shortage was identified as
central in applying the ISRT. This was constituted by (c) the
ISRT is helpful in creating the time required for reflection, and
(d) the ISRT requires time that does not exist. (3) The ISRT’s
immediate relevance for preschool practice. This theme covered
the practitioners’ perception of the ISRT based on whether it has
instant relevance for practice, which was constituted by (e) with the
proper prerequisites the ISRT is a useful tool, and (f) the ISRT is
constructed in a way that makes it unclear how it shall be useful in
everyday practices.
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3.1. Suitability of the construction of the
ISRT

The ISRT is described as composed of questions that helped the
preschool teachers shed light on inclusive structures and processes
that otherwise would be invisible to them. However, at the same
time, the tool is described as including a considerable number
of questions that the participants are unsure how to answer.
The statements that signify this theme concern the adequacy of
how the questions are formulated, which was a common topic in
data and manifested in the interviews in completely contradictive
statements. The questions were, on the one hand, considered to
be highly adequate. Participants described them as good, clear,
and easy to understand and answer. They were also described
as constituting a good starting point for reflection on inclusive
practices by covering a broad area of relevant topics. To an equal
extent, they were described negatively as inadequate and unclear.
Participants expressed that they had “got stuck” as they could not
figure out the meaning of some questions and that the formulation
of many questions was odd. It was also brought up that the yes/no
construction of some of the questions in the ISRT did not encourage
reflective discussions and that such questions were perceived as
contradictive as the ISRT is formulated as a tool for reflection.
The following quotations illustrate the theme suitability for the
construction of the ISRT:

[The questions were] clear, that... you didn’t have to sit and
think that much, as soon as a colleague said something, the rest
of us could spin on it. (Participant 11)

But there were some questions that felt like, what do
they want to know, what are they looking for, and what
do they actually mean [for example] by cultural diversity?
(Participant 12)

I think all questions are relevant, and we have more or less
discussed all questions. (Participant 3)

We thought the questions were rather strangely worded.

(Participant 8)

3.2. Time required for applying the ISRT

Working with the ISRT is explained by the participating
preschool teachers to require time that does not only exist but
also creates a temporal space necessary for discussing inclusion.
Time is a central aspect for all interviews. Time is described as the
main obstacle to using the tool in practice and also reported as
the explanation for why participants have not continued working
with the ISRT. There are also statements concerning the abundance
of documentation the participants are expected to handle in their
everyday practices. Consequently, the ISRT requires time that does
not exist.
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On the other hand, there are statements by the participants
regarding the tool as creating the necessary temporal space for
discussing central aspects of participation and engagement for each
child. Moreover, some participants considered the tool suitable for
focusing on a limited number of dimensions or questions at a time
by dividing it into smaller sections. The theme time required for
applying the ISRT is illustrated by the following quotations:

The only obstacle is the time pressure that you need to
organize it with everything you have to do, then I thought
these were questions that were really about our work and what
is important, but it is so incredibly extensive. Its really our
whole everyday practice, so the obstacle is probably just the
time. I mean, it must not be an obstacle. We need to find a
structure that makes it possible to work with it continuously.
(Participant 1)

Then it is the amount of time it takes, and we have a lot of
other things ... we have forms that we have to fill in every week,
every month, and every semester so there is a lot of paperwork.
(Participant 9)

We really appreciated this day [working with the tool]
when we got to talk about all these areas... (Participant 5)

Time is always an obstacle in preschool because you must
prioritize, and working with the children must come first. It
is difficult to prioritize reflection and to sit with a bunch of
papers and leave our colleagues on their own with the children

. it won’t be good for the children if you are away too much.
(Participant 5)

3.3. ISRT's immediate relevance for
preschool practice

The ISRT is described both as relevant and irrelevant to
preschool practices. Participants believed the tool to have the
potential to be very useful with the proper prerequisites. They also
thought it was a tool that was very useful for practice. At the same
time, it is also described as being constructed in a way that makes
it unclear how it shall be useful in practice. The tool is described
as relevant as it corresponds with the preschool curriculum. It
contributes to daily practice clarifications and gives the participants
a good overview of their work. The participants also gave concrete
examples of the outcome of reflections on the practice that the tool
has initiated. The tool is also suggested as a relevant starting point
for weekly reflections.

On the contrary, the ISRT is mentioned as a part of a
constant inflow of tools that shall be applied in preschool that
does not contribute to practice. The tool is also said to cover
broad and general areas, thus not relevant for everyday practices.
Contradicting the aforementioned statement that the tool is
relevant by being in line with the curriculum is that the tool is
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not meaningful because many yes/no questions are more or less
like a checklist related to the curriculum. The theme of ISRT’s
immediate relevance for preschool practice is illustrated by the
following quotations:

So, this is a good tool for us, also because teachers come
and go. This is a tool that can guide us toward the goals we
have. (Participant 4)

It is evident that it is carefully developed and that it is
based on the curriculum. I think it is very good because all these
questions are what our mission is. (Participant 12)

We can get preschool teachers who have completed an
education that can do this, but then we have preschool teachers
who can barely formulate a vision regarding the activities she
wants to run. So, it becomes difficult to add a tool like this
that requires you to know what inclusion means. You should
know and be able to formulate yourself. I also see this as a
shortcoming. (Participant 10)

. it was pretty easy to use, I thought, but I do not know
what function it should fill. (Participant 8)

4. Discussion

For the purposes of future implementation of the ISRT,
the present study focused on the teachers’ perspective regarding
the ISRT’s potential to contribute to enabling all children’s
participation, defined as attending, and being actively engaged in
the activities in early childhood education and care. The specific
aim was to explore Swedish preschool teachers’ perceptions of
the ISRT based on their experiences of applying the tool. In the
analysis of the interviews, we identified three main themes on
a general level related to the teachers’ experiences of using the
ISRT. The first general central theme concerned the suitability
of the construction of the ISRT. This theme dealt with both
negative and positive perceptions of how the questions in the
ISRT are constructed. The positive perceptions underlined that the
ISRT includes questions covering significant aspects of inclusive
education. The negative perceptions stressed that it was unclear
how to answer a considerable amount of the questions. In general,
this generates contradictive implications for future adaptations
of the ISRT for Swedish preschools and probably for ECEC. It
indicates that an adaptation would require studying the teachers’
perception of individual questions in more detail.

The second general central theme concerned the time required
for working with the ISRT. In our data, lack of time was expressed
as a barrier to applying the ISRT. The tool was also regarded as an
opportunity to create temporal space for discussions that would
not take place otherwise. As described initially, Swedish ECEC
is a full-day preschool for children aged 1-5 years. Considering
the context of full-day preschools, it is reasonable to assume that
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a barrier to using the tool is the limited opportunities for joint
reflections, such as the ISRT requires. However, as expressed in
the interviews, making time available to work with the ISRT is
itself a way to prioritize joint reflections. This might be particularly
valuable in a context such as Swedish preschools. Both with regard
to the full-day preschool offering limited opportunities of joint time
for reflection and that for a universal preschool that welcomes all
children, such reflections can be regarded as a prerequisite for a
high-quality ECEC. From this perspective, our results imply that
the ISRT can contribute to creating opportunities to overcome
barriers associated with a lack of time for joint reflections.

Finally, the ISRT’s relevance for practice was a central general
theme. The theme captured data that described the ISRT as relevant
for practice if applied under the proper circumstances and also
statements regarding the ISRT as irrelevant for practice. This theme
implies the need for in-depth studies of the teacher’s view of specific
sections of the tool. This could be a way to find out more in detail
why some teachers consider the tool irrelevant. Based on such
detailed information, adaptations to the Swedish context might
increase to what degree the tool is considered relevant. As the tool
is constructed in a European context, it is reasonable to assume that
implementation in other European contexts will raise questions
similar to our interviews. Therefore, even if one of the ISRT’s
strengths is that it is based on data from more than 30 European
countries, some adaptations for individual countries might be
necessary to make the tool relevant for inclusive everyday practices.

4.1. Central themes and acceptability,
appropriateness, and feasibility

At a higher level of abstraction, the qualities of the themes
align with general aspects of implementation. As we discussed
initially, a core feature of ISRT is the tool’s flexibility, which is
supposed to be adjusted to the specific needs of each preschool
context. It is up to the end users to decide for what purposes
the tool shall be applied in their particular settings (cf., EASNIE,
2017b). In contrast to standardized tools, the ISRT has no clear
directions for how it should be applied. Instead, it is intended to
be implemented in the most useful ways for practice. Even so, on
this more abstract level, the identified themes can be considered to
correspond to fundamental implementation challenges in general.
The interpretation of the results led us to connect each of the
three main themes to three central concepts of implementation:
acceptability, appropriateness, and feasibility (Proctor et al., 2011).
Therefore, regarding the ISRT as an innovation for supporting
teachers to promote inclusive education, these three concepts
could be considered aligned with the three inductively identified
main themes.

4.1.1. Suitability of the construction of the
ISRT—acceptability

Proctor et al. (2011) have defined acceptability as “the
perception among implementation stakeholders that a given
treatment, service, practice, or innovation is agreeable, palatable,
or satisfactory” (Proctor et al., 2011, p. 67). For the acceptability
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of the ISRT, the perceptions of how the questions in the tools are
formulated are central. As mentioned previously, the construction
of the questions was both appreciated and criticized by participants.
It could be interpreted that those who appreciated the questions
understood the instrument’s basis as a reflection tool. They used the
questions as a starting point for reflections rather than questions
that shall be answered. In contrast, those who perceived the tool
as a regular evaluation tool and tried to understand the exact
meaning of the questions and deliver a clear answer probably
became more frustrated.

4.1.2. Time required for applying the
ISRT—feasibility

Based on Karsh (2004) and Proctor et al. (2011, p. 69) define
feasibility as “the extent to which a new treatment, or an innovation,
can be successfully used or carried out within a given agency
or setting”. Whether the ISRT is feasible for practice is likely
to depend on several factors. However, the time aspect can be
assumed to be critical. Similar to the other two themes, this theme
is constituted of contradictive statements that clearly establish time
as a central aspect of the tool’s feasibility. What is unexpected is
that the tool is actually perceived as creating time for discussions of
inclusive education. While some participants find the tool far too
extensive, others introduce ideas on how the tool could be applied
by discussing one area at a time based on the needs of the settings.
It might be that those who find the tool feasible regarding time have
acknowledged the possibilities they have to design how to apply the
ISRT, whereas those who find the tool too demanding in regard to
time might perceive it as a traditional evaluation tool.

4.1.3. ISRTs immediate relevance for preschool
practice—appropriateness

Appropriateness is defined as “the perceived fit, relevance, or
compatibility of the innovation or evidence-based practice for a
given practice setting, provider, or consumer; and/or perceived
fit of the innovation to address a particular issue or problem”
(Proctor et al, 2011, p. 69). In line with this definition, the
results from the current study concerning participating preschool
teachers’ beliefs of the relevance of the ISRT in promoting inclusive
education can be considered as corresponding to the concept of
appropriateness. Some experience the tool as helpful in everyday
practices, whereas others find it difficult to see the ISRT’s relevance
for practice. It should be noted that some of the difficulties the
participants express could be related to the freedom they have to
adjust the tool for the needs of their specific settings might not be
sufficiently communicated.

4.2. Limitations

This study is, to the best of our knowledge, the first
to explore teachers' perceptions of applying the ISRT. The
study provides valuable information for future implementation
of the ISRT. However, the study also has limitations, mainly
related to the limited number of participants recruited from a
geographically restricted area. For confidentiality reasons, we chose
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not to collect detailed information about the participants. Further
knowledge about the participants could have contributed to the
comprehensiveness of our data. None of the participants had a
special education degree, thus, this type of instrument might have
been unfamiliar to them. In addition, the participants had limited
experience with using the tool, and we did not follow their processes
for applying it over time. The teachers’ perceptions of the tool
are, however, in line with the findings in our previous study, for
example, concerning problems with how some of the questions
are constructed (Ginner Hau et al., 2020). The results should not
be generalized. Nevertheless, our results could be assumed to have
relevance for other contexts inside and outside Sweden. There is a
need for further implementation studies on the ISRT.

4.3. Conclusion and implications

The ISRT is a tool that should support reflective processes
regarding the preschools social, learning, and physical
environment (EASNIE, 2017b). According to its instructions,
it is a tool intended to be used flexibly, guided by the needs of
the practitioners, setting, and organization. The ISRT should
not be implemented as a standardized assessment or evaluation
tool. Even so, some participants appear to assume that they are
supposed to apply the ISRT for evaluative purposes. One possible
explanation for this could be the emphasis on evaluations in
Swedish preschools (Swedish National Agency for Education,
2011, 2018). Possibly, this can have led practitioners to regard the
purposes of discussions and documentation to be solely evaluative
rather than joint reflections having an intrinsic value.

Furthermore, evaluations in Swedish preschools usually aim
to identify measures that need to be undertaken, which might
also have hindered practitioners from appreciating the reflective
approach of the ISRT. Therefore, introducing a tool such as
the ISRT in a context such as the Swedish preschools requires
careful consideration of what barriers a well-established evaluative
tradition might constitute for implementing a tool that aims to
promote reflective processes. However, some of the questions of the
ISRT partly have a construction that does not necessarily support
reflection (Ginner Hau et al., 2020). Revising the formulation
of some questions might enhance the potential of the tool to
encourage reflection.

Feasibility in the Swedish context could be improved by guiding
stakeholders in planning their work with the ISRT. For example,
by adding concrete instructions and examples pointing to the
importance of deciding what they want to achieve when using the
tool. Such instructions might improve users’ confidence in choosing
their purposes with the tool and adapting it to their needs in
developing inclusive education. A more general interpretation is
that for an unstandardized tool without fixed procedures, there are
challenges in communicating how it should be applied.

One of the strengths of the ISRT is that it is based on
information about structures and processes collected in ECEC
in most European countries (EASNIE, 2017a,b). There are,
however, linguistic aspects that should be considered. The tool
was constructed with English as the working language, and the
validation was performed based on the English version (cf.,
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EASNIE, 2017b). The tool has been translated into more than
20 languages, of which Swedish was one. However, ecological
validation is necessary for using the ISRT in different countries
with different languages and practices. Subsequently, the results
regarding comprehensiveness may be interpreted as the necessity
for such an ecological validation for the tool to be implemented in
Swedish preschools.

Finally, exploring the application of the ISRT, both in the
current study and in our previous study (Ginner Hau et al., 2020),
the results can be interpreted as shedding light on participation not
only as a key for inclusion in terms of children’s participation but
also in terms of practitioners’ active engagement. In turn, this could
be regarded in the light of the potential to increase the preschools’
capacity to enable all children’s participation. The development and
use of tools such as the ISRT require that teachers are motivated
to be engaged in each child’s active participation and inclusive
practices. Hence, acceptance, appropriateness, and feasibility for
tools such as the ISRT might best be achieved by co-production in
close collaboration with practitioners in preschools.
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and Bjorck, E.

In the published article, there was an error in Methods and materials, Analysis,
paragraph one.

The second sentence previously stated: “We used an indicative approach and carefully
followed the phases formulated by Braun and Clarke.”

This should have been written as: “We used an inductive approach and carefully followed
the phases formulated by Braun and Clarke.”

The authors apologize for this error and state that this does not change the scientific
conclusions of the article in any way. The original article has been updated.
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Are relations between children’s
hyperactive behavior,
engagement, and social
Interactions in preschool
transactional? A longitudinal study

Madeleine Sjoman*

Department of School Development and Leadership, Malmé University, Malmo, Sweden

Based on bioecological systems theory, engagement is the mechanism for
children’s learning and development. However, children with hyperactive
behavior tend to be less engaged in early childhood education and care (ECEC),
which might negatively influence their learning and development. On the other
hand, social interaction might support children with hyperactive behavior staying
engaged in these activities. The current study investigates whether the association
between teacher responsiveness, positive peer-to-child interaction (i.e., the
quality of peer interaction) and children’s hyperactive behavior and engagement
levels are transactional. Two hundred and three children aged 1 to 5 in Swedish
preschool settings were followed. Data was collected at three points in time
between 2012 and 2014. This data was then analyzed to identify associations
and how they changed over time. Transactional paths were found between
children’s levels of core engagement, teacher responsiveness, and the quality
of positive peer-to-child interaction. Children’s core engagement increases
the probability of better quality positive peer-to-child interaction and teacher
responsiveness, increasing core engagement over time. Teacher responsiveness
and the quality of positive peer-to-child interaction are predictors of reduced
hyperactive behavior over time. Meanwhile, children’s hyperactive behavior does
not significantly influence these two types of social interaction, that is, decreased
hyperactivity may not improve social interaction to the same extent as increased
engagement. The findings are discussed in relation to how special support for
children with hyperactive behavior can be designed, with a focus on increasing
core engagement in preschool settings.

hyperactive behavior, core engagement, social interaction, early childhood education,
bidirectional paths, special support needs

Introduction

A large body of research stresses the importance of engagement in early childhood education
and care (ECEC). Engagement is assumed to be essential for children’s learning and development,
both in the short and long term (Fredricks et al., 2004; Skinner et al., 2008; Aydogan, 2012;
Cadima et al.,, 2015). It has been suggested that global engagement (e.g., cognitive, social, and
emotional engagement), which becomes increasingly complex as the child matures, is the
mechanism for children’s learning and development (Bronfenbrenner and Evans, 2000).
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However, not all children show global engagement due to
developmental delay or behavior difficulties (BD), such as hyperactive
behavior or conduct problems, which negatively affect their
opportunities to learn and develop new skills (Gustafsson et al., 2021).
On the other hand, not all aspects of engagement behavior necessarily
become more complex over time. For instance, studies show that
attention and persistence behavior, part of engagement behavior, is not
related to child maturity but is related to motivation and is an essential
pre-academic skill, which is a salient predictor of later outcomes
(McClelland et al., 2007, 2013; Skinner et al., 2008; Kasari et al., 2012;
Nesbitt et al., 2019). Children displaying behavioral difficulties (BD)
such as hyperactive behavior often lack attention and the ability to
exclude non-relevant stimuli (Allan et al., 2015). Moreover, children
with BD tend to spend more time in teacher-child conflict and less
time in positive peer-to-child interaction (Hamre and Pianta, 2001;
Sheridan, 2007). Thus, it is crucial to support their core engagement
in order to improve their learning and development. For instance,
proximal processes, such as teacher responsiveness, positive peer-to-
child interaction, and engagement, are the engine for children’s
development and learning (Bronfenbrenner and Evans, 2000; Sjoman
etal, 2016). Teacher responsiveness refers to their emotional tone and
approval responses to children’s behavior, which is a significant
predictor for children’s engagement in ECEC and less BD in grade 1
(Spivak and Farran, 2016).

Thus, although there is evidence of a negative association between
children’s hyperactive behavior, global engagement, and social
interaction, less is known concerning how the child’s behavior and
social environment in ECEC influence each other over time. It is
therefore essential to investigate the reciprocal influences between
children’s behavior and social interaction (Sameroff, 2009). The
current study investigates the association between children’s core
engagement, hyperactive behavior, and two types of social interactions
(e.g., positive peer-to-child interaction and teacher responsiveness) in
Swedish preschool settings, and whether transactional paths exist.

The association between children’s core
engagement and hyperactive behavior

Engagement refers to children’s active involvement in social
interactions with materials or everyday activities at different levels of
complexity and in a developmentally appropriate manner (Raspa
etal,, 2001). Numerous studies have demonstrated that a child’s global
engagement (ie., social, cognitive, emotional, and behavioral
engagement) varies depending on the child’s maturity and gender
(Raspa et al., 2001; Vitiello et al., 2012; Aguiar and McWilliam, 2013;
Searle et al., 2013; Williford et al., 2013). For children with BD, it has
been found that their hyperactive behavior negatively affects their
engagement (Sjoman et al., 2016). One explanation might be that
children with hyperactive behavior usually have self-regulation
challenges, resulting in difficulties maintaining engagement long
enough to be active participants in everyday activities in preschool
settings (Metcalfe et al., 2013; Searle et al., 2013; Allan et al., 2015).
Severe behavior difficulties might be predictive of psychiatric
diagnoses such as Attention Deficit/Hyperactivity Disorder (ADHD)
in later life (Hong et al., 2015). However, although most children with
hyperactive behavior during preschool years do not meet the
requirements for formal diagnoses (Vasileva et al., 2021), they might
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still have issues sustaining their attention and engaging in social
interactions or with materials. For instance, proxy ratings reported by
preschool staff in Swedish preschools showed that between 11 and
17% of children aged 1-5 display a BD, such as hyperactive behavior,
peer—interaction problems, or conduct issues, to a degree that
negatively affects their everyday functioning (Lutz, 2009; Lillvist and
Granlund, 2010).

Previous research showing a strong association between
hyperactive behavior and engagement indicates that improving
children’s engagement may have a more substantial effect on
decreasing behavior problems as it may elicit reactions from teachers
that promote the child’s future engagement behavior. On the other
hand, other studies show that children with hyperactive behavior tend
to be less engaged in complex activities, such as symbolic and
cooperative play, and spend more time in solitary play (Coplan et al.,
2001; Searle et al., 2013; Coplan et al., 2015).

Thus, it might be sufficient to investigate the intensity of engagement
behavior for children with hyperactive behavior, regardless of its
complexity and maturity, from low to high levels of engagement behavior.
High levels of engagement could be observed in the child’s body
language, e.g., the child concentrates highly and shows persistence and
attention behavior. Meanwhile, low levels of engagement might
be observed when the child briefly looks around without paying attention
to or interest in something specific (Farran, unpublished manuscript).
Several studies, based on proxy ratings, showed that the construct
‘engagement’ consists of two underlying dimensions: developmental
engagement and core engagement (De Kruif and McWilliam, 1999;
Aguiar and McWilliam, 2013; Sjoman et al., 2016). Developmental
engagement is related to child maturity and could be observed during
problem-solving and pretend play in ECEC. Meanwhile, core
engagement refers to the childs attention and persistence behavior
unrelated to maturity or complexity. These behaviors could also
be observed among children with autism or in toddlers (De Kruif and
McWilliam, 1999; Kasari et al., 2012; Aguiar and McWilliam, 2013).

Moreover, a cross-sectional study (Sjoman et al., 2016) investigated
the association between childrens hyperactive behavior and less
complex engagement behavior (core engagement), such as shared
attention or persistence behavior; versus complex engagement
behavior (developmental engagement), such as problem-solving. A
negative association was found between hyperactive behavior and
developmental engagement. Meanwhile, a weak negative association
between hyperactive behavior and core engagement was found.
Moreover, attention and persistence behavior has also been shown to
positively impact motivation (Skalski et al., 2021), learning, and
development among children with BD (Sjoman et al., 2016).

Thus, although there is evidence for a negative association
between global engagement and BD, investigated over time or cross-
sectional, less is known about the association between core
engagement, hyperactive behavior, and possible transactional paths
between child behavior and social interactions.

Proximal processes — engine for
engagement for children with BD

Based on bioecological systems theory (Bronfenbrenner and Evans,
2000), proximal processes seem to be the engine for child development.
Proximal processes are transactional paths between the child and the
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environment and are mutually rewarding. Engagement can be viewed
as a snapshot of a proximal process between the child and their
surroundings, with intensive engagement behavior in everyday
activities or social interactions expressing an effective proximal process
(Bronfenbrenner and Evans, 2000) improving the child’s competence
in cognitive domains (White et al., 2021). However, less intense
engagement behavior represents a non-effective proximal process
(Bronfenbrenner and Evans, 2000) associated with hyperactive behavior
and difficulties in maintaining attention, which in turn has a negative
influence on the child’s learning and development (Yoder et al., 2019).

Over the past decades, research has stressed positive social
interactions as an essential factor promoting childrens engagement
and acquisition of pre-academic skills, such as early mathematics, letter
skills, and the ability to shift focus and sustain attention (Birch and
Ladd, 1997; Howes et al., 2008; Nesbitt et al., 2019). Examples of
positive social interaction are teacher-child interaction characterized
by teacher responsiveness, adequate scaffolding, and learning support
(Yates and Yates, 1990; Sylva et al, 2006). Moreover, teacher
responsiveness is based on reciprocal paths between the child and
teacher through ‘serve-and-return’ processes (i.e., transactional
processes) (Vygotskij and Cole, 1978). An observational study revealed
that when teachers interacted with children in an emotional and
responsive manner during instruction, this was positively associated
with gains in children’s language and literacy skills, regardless of their
initial patterns of classroom engagement (Williford et al., 2013).
Moreover, a longitudinal observational study by Curby et al. (2014)
indicated that teachers’ emotionally and supportive behaviors was
associated with children’s engagement. However, the only significant
transactional paths were found between children’s engagement and
later teacher emotional supports. In other words, the study indicated
that children’s engagement was the force that improved teachers
emotional and supportive behavior. A similar association has been
found in other studies, i.e., teachers seem to interact more frequently
with children who respond with positive emotions and interact less
frequently with children who respond negatively or do not respond at
all (Birch and Ladd, 1997; Shonkoft and Phillips, 2000).

Moreover, teachers” behavior has been found to be associated with
behaviors among children within the classroom. For instance, a cross-
sectional study by Sheridan (2007) conducted in ECEC settings in
Germany and Sweden revealed that teachers” use of abdication or
dominant behavior, such as overriding the child’s initiatives, was
associated with more conflicts between children. In addition, little
space for children’s own initiatives was observed, which in turn
showed a negative influence on their engagement. On the other hand,
teachers’ use of democratic/learning strategies, such as sensitive,
social, and negotiating teaching strategies, promoted interplay,
participation, communication, and cooperation between the teachers
and children and among children in the peer group.

Another important social interaction for children’s engagement is
positive peer-to-child interaction, which refers to the quality of the
interaction between peers and the focal child, which has been found to
promote engagement among children with BD (Almqvist, 2014;
Sjoman et al., 2016). Examples of high-quality positive peer-to-child
interaction are when peers show interest in what the child is doing or
when another child can direct the child’s interest toward a shared object,
activity, or person (Granlund and Olsson, 1998). A longitudinal study
(Sjoman et al., 2021) revealed that positive peer-to-child interaction
might reduce hyperactive behavior among children with BD.

Frontiers in Education

10.3389/feduc.2023.944635

However, it has been shown that there are critical aspects of
proximal processes and frequencies among children with hyperactive
behavior in social interaction with teachers and peers (Doumen et al.,
2008; Sameroff, 2009). For instance, children with BD tend to be less
engaged with materials, peers, and teachers in appropriate ways (Searle
etal,, 2013), which in turn can lead to less teacher responsiveness and
positive peer-to-child interaction (Sjoman et al., 2016). Moreover,
studies show that children with BD are more often involved in teacher-
child conflicts (Hamre and Pianta, 2001; Buyse et al., 2008; Zhang and
Sun, 2011), and meet with less teacher responsiveness, more
reprimands and teacher use of more disapproving behavior (e.g.,
disapproving facial expressions or a negative tone of voice) and spend
less time in peer-to-child interaction (Buhs et al., 2006; Almqvist et al.,
2018). Moreover, the results of a longitudinal study by Almqvist (2014)
showed decreased teacher responsiveness towards children with
BD. In summary, less time in positive interactions with teacher and
peers, and more time when the child experiences negative behaviors
from the teacher or less time in peer-interaction are aspects related to
non-effective proximal processes.

Moreover, a previous longitudinal study by Gustafsson et al. (2021)
showed that children displaying multiple risk factors such as low
engagement behavior, hyperactive behavior, conduct problems, and less
engagement in social interaction are at higher risk for later
maladjustment. On the other hand, children who displayed one or two
risk factors but also protective factors, such as engagement in social play,
did not show the same negative pattern. Thus, later maladjustment is not
only related to the number of risk factors but also protective factors such
as children’s engagement and social interactions with peers and teachers.
Similarly, although a negative association between BD (e.g., hyperactive
behavior) and core engagement (e.g., attention and persistence behavior)
was found in a cross-sectional study (Sjoman et al., 2016) in Swedish
preschool settings, teacher responsiveness and positive peer-to-child
interaction mitigate the negative association between childrens
engagement and hyperactive behavior. Thus, the study indicates that
although children show BD, they also show core engagement if they are
meet with positive interactions in ECEC. Moreover, a longitudinal study
has shown that teacher responsiveness and positive peer-to-child
interaction were significantly associated with children’s hyperactive
behavior and attention and persistence (i.e., core engagement) (Sjoman
etal., 2021). In other words, increased core engagement led to decreased
hyperactive behavior over time.

Based on the above, the inconsistent findings regarding the
direction of the association between children’s engagement,
hyperactivity, teacher responsiveness and the child are unclear. Thus,
more knowledge is needed concerning the association between social
interactions, engagement behaviors, and hyperactive behaviors over
time. The current study proposes that the development of the
relationship, rather than the individuals, is the appropriate unit of
analysis for identifying transactional paths. Transactional paths are
not only ongoing and simultaneous processes involving the behavior
of the child and others, but also encompass how different individuals
change their behavior over time (Kuczynski and Parkin, 2009).

Aim and hypothesis

Based on previous research, children with hyperactive behavior are
meet with less positive peer-to-child interaction and teacher
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responsiveness and spend less time in social play (see Hamre and Pianta,
2001; Zhang and Sun, 2011; Curby et al., 2014; Coplan et al., 2015). On
the other hand, when children demonstrate intense engagement
behavior (i.e., core engagement), it is associated with positive peer-to-
child interaction as well as teacher responsiveness (see Searle et al., 2013;
Williford et al., 2017; Sjoman et al., 2021). However, both the direction
of these associations and possible transactional paths are unclear. To
investigate the direction of these associations and their possible
transactional paths, the relationships need to be investigated over time.

Thus, the current study aimed to explore possible directional or
transactional paths between social interactions (e.g., teacher responses
and positive peer-to-child interactions) and core engagement and
hyperactive behavior over time. The data was collected at three points
in time between 2012 and 2014. Two models were used to investigate
the possible transactional paths. The first model tested the associations
between teacher responsiveness and children’s core engagement and
hyperactive behavior over time. The second model tested the
associations between positive peer-to-child interaction and children’s
core engagement and hyperactive behavior over time.

For the teacher-child model, the following hypotheses were tested:

Children’s hyperactive behavior at time-point one is associated
with less teacher responsiveness at time-point two, which is
associated with increased hyperactive behavior at time-
point three.

Children’s core engagement at time-point one is associated
with teacher responsiveness at time-point two, which is associated

with increased core engagement at time-point three.
For the peer-to-child model, the following hypotheses were tested:

Children’s hyperactive behavior at time-point one is associated
with less positive peer-to-child interaction at time-point two, and
less positive peer-to-child interaction at time-point two increased
hyperactive behavior at time-point three.

Children’s core engagement at time-point one is associated
with positive peer-to-child interaction at time-point two, which is

associated with increased core engagement at time-point three.

Method

The current study is based on a longitudinal survey design that
used preschool staff members’ ratings of children’s engagement, BD,
and social interactions. The participants in the current sample were
children with complete data collected at three points in time between
2012 and 2014. The data came from a longitudinal study conducted in
Swedish preschools during 2012 to 2014 (Granlund et al., 2015).

Participants

The sample consisted of 203 children (114 boys and 89 girls) in 23
classrooms in public preschools. The first assessments were done when
most children were 2.5years old (M=32; SD=9.05). The group size
ranged from 9 to 44 children (M =20; SD=28.81). The child to staff
ratio for toddlers—usually between 15 and 36 months old—was, on
(SD=1.23). In classrooms for

average, 5:1 preschool-age
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children—usually between 37 and 71 months old—the average child
to staff ratio was 6:1 (SD=1.76). The staff responded to a survey asking
whether the children were formally identified as needing special
support due to developmental delay and/or BD affecting their
everyday functioning in preschool. The number of children needing
special support in each classroom ranged from 0 to 9 (SD=0.96); 45
children needed special support due to BD or for other reasons.

Procedures and ethical considerations

The current study is based on a longitudinal design, The surveys
were filled out by the preschool staff. Data was collected at three points
in time between 2012 and 2014 in the autumn between August to
October. Initially, the survey package was evaluated by an expert panel
consisting of experienced preschool teachers and special educators.
Following the expert panel’s suggestions, some items on the survey
were adapted to the Swedish preschool environment.

The directors of the preschools and the preschool staff gave
written informed consent to participate in the project. All parents of
the participating children were informed about the study by the
preschool staff and given a request for consent for their child to
participate. Each Fall, the surveys were handed out by project group
members during the first visit, and each preschool unit returned them
during the second visit. The ethical review committee in Linkoping,
Sweden approved the project (Reg. no. 2012/199-31).

Measurements

Preschool staff rated children’s everyday functioning (ie.,
engagement, social interaction, and BD) at three points in time
between 2012 and 2014. Questions about staff collaboration with
parents and the preschool’s physical environment (e.g., access to
materials) were also included in the survey. The whole survey package
contained 159 items. For the current study, only the demographic data
and items that relate to the study’s aim were used for the analyses, i.e.,
items related to teacher responsiveness, positive peer-to-child
interaction, hyperactive behavior, and core engagement. The content
of the scales used is described in greater detail below.

Social interactions in preschool

Social interactions were measured with an adapted version of the
questionnaire “Interaction — your child, your interaction” (Granlund
and Olsson, 1998), in which preschool teachers rated their experiences
of different types of social interactions between peers and the child as
well as between the teachers and the child. The instrument used
included 36 items covering teacher—child interactions, child-teacher
interactions, positive peer-to-child interactions, and child-to-peer
interactions. The responses are based on a five-point Likert scale from
1 to 5, where 1="“seldom” and 5="often” In the current study’s
analyses, two subscales were used to measure teacher responsiveness to
the child (10 items) and other children’s interactions with the child, i.e.,
peer-to child interactions (five items). Examples of items for teacher
responsiveness were: ‘I comment or show interest in what the child is
doing, T know what situations inspire the child to interact and can, if
necessary, create such situations’ Examples of items for positive peer-
to-child interaction were: ‘Other children show interest in what the
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child is doing, ‘Other children can steer the child’s interest towards a
common object, activity or person. According to Almqvist (2006a)
and Sjoman et al. (2016), the internal validity was high for each
subscale measuring teacher responsiveness (a=0.77) and positive
peer-to-child interaction (x=0.92). In the current study, the Cronbach
alpha coefficients for teacher responsiveness for each data collection
point were data collection 0.75, 0.80, and 0.72. The Cronbach alpha
coeflicients for positive peer-to-child interaction for each data
collection point were 0.92, 0.90, and 0.91.

Behavior di culties

Children’s BD was measured using the “Strength and difficulties
questionnaire” (SDQ) by Goodman (1997). This instrument has 25
items covering five subscales related to conduct problems, hyperactive
behavior, emotional problems, peer problems, and prosocial behavior.
Responses are provided on a three-point Likert scale from 0 to 2:
0="not at all,’ 1="only a little” and 2="quite a lot” It has been
suggested that, using cutoff scores for each subscale, the total score on
the BD scale can be divided into three subgroups: normal, abnormal,
and borderline, where abnormal to borderline cutoft scores are signs
of poor mental health (Goodman, 1997). However, the objective of the
present study is not to identify children’s mental health problems; the
focus is instead on the transactional paths between their levels of
hyperactive behavior and social interactions. Thus, a continuous scale
was used for the analyses, with the total scores ranging between
0="“no hyperactive behavior” to 10="“high level of hyperactive
behavior” The internal consistency for the SDQ subscale for
hyperactivity was a=0.69. In addition, the hyperactivity scale had
shown good validity and reliability for children aged 1-3vyears
(Gustafsson et al., 2016).

Engagement

Children’s engagement in preschool was measured with the
“Child engagement questionnaire” (CEQ) (McWilliam, 1991). The
preschool staff rated children’s engagement behavior using free-
recall impressions of the level of each child’s engagement with
teachers, peers, activities, or materials. The questionnaire consists
of 32 items on a four-point Likert scale with values from 1 to 4. The
response alternatives for the child’s behavior were 1="“not at all
typical,” 2 = “somewhat typical,” 3 = “typical,” and 4 = “very typical”
To further clarify each item, examples were provided. For instance,
the item “Seems constantly aware of what’s going on around him or
her,” gives the example of “The child looks at sources of noises and
at moving objects and people” was given. Based on an earlier
adaptation of the questionnaire, only 29 of the original 32 items
were used, since feedback from an expert panel had indicated that
three of the items were not suitable for the Swedish preschool
context. One of the omitted items, for instance, was “Uses repetitive
vocalizations,” with the example “The child says, ‘Ba-ba-ba-ba-ba.
“This type of engagement behavior is most frequently observed in
infants who, in Sweden, are usually cared for at home during their
first year of life. Earlier studies have reported high content and
construct validity and intra-rater reliability for the CEQ
(Almqpvist, 2006a).

According to an earlier study by Sjoman et al. (2016), the CEQ has
two related underlying constructs. The first construct, core engagement,
is primarily a rating of focus of attention/less complex behavior and
has a relatively low correlation with chronological age (r=0.28). The
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second construct, developmental engagement, is related to more
complex behavior (e.g., the child talks about things in the past or the
future), and it has a higher correlation with chronological age
(r=0.54). Since the purpose of the current study was to explore the
possible transactional paths between social interactions and children’s
engagement, regardless of their chronological age or developmental
delay, only core engagement was used in the analyses.

Data analytic strategy

In order to longitudinally explore the relationships between
teacher responsiveness/positive peer-to-child interaction and
the child’s core engagement/hyperactive behavior, a series of
autoregressive, cross-lagged path analyses were conducted within
the framework of structural equation modeling design by using
two models: a peer-to-child interaction model and a teacher-
child model.

The analyses are presented below in two main subsections of the
Results section. Firstly, descriptive statistics and bivariate correlations
for the variables of interest, covering the data collection point 1, point
2, and point 3 between 2012 and 2014, August to October. The
strength of the correlation is based on the guidelines suggested by
Cohen (1992): weak r=0.10 to 0.29, moderate r=0.30 to 0.49, and
strong r=0.50 to 1.00. In addition, Cronbach alphas were used to
describe internal consistency for each construct: core engagement,
hyperactive behavior, positive peer-to-child interaction, and teacher
responsiveness. Secondly, a series of autoregressive, cross-lagged path
analysis models assessing the concurrent and prospective associations
between children’s core engagement, hyperactive behavior, teacher
responsiveness, and positive peer-to-child interaction, respectively,
were examined by using AMOS 21.0 (Arbuckle, 2013).

When the model fit was evaluated, three fit indices were used: X2,
comparative fit index (CFL Bentler, 1990), and root mean square error
of approximation (RMSEA; Browne and Cudeck, 1993). For X2,
p>0.05 (i.e., no differences between the model and the data) was used
as the criterion for a good model fit. Comparative fit index values
above 0.90 indicate good model fit (Byrne, 2013), RMSEA values less
than 0.05 indicate a good model fit, and RMSEA between 0.05 and
0.08 indicate a moderate model fit (Browne and Cudeck, 1993). Due
to the clustering effect, the standard errors were corrected using the
bias-corrected bootstrap resampling method in Amos (Nevitt and
Hancock, 2001; Arbuckle, 2013). Clustering effects are common in
research conducted in natural environments such as preschools or
schools, where children in the same classroom tend to show similar
behavior, due to the influence of the same context, compared to
children in other classrooms (Killip, 2004; McCoach and Adelson,
2010). The bias-corrected bootstrap resampling method corrects for
the bias in the central tendency of the estimate, accommodates the
non-normal distribution of the estimator of the indirect effects, and
adjusts the actual sample according to the clustering effect (Shrout and
Bolger, 2002; Mackinnon et al., 2004).

Results

Descriptive statistics for the variables of interest are presented in
Table 1. On average, the children showed high levels of core
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engagement at each data collection point, increasing over time. On
average, teachers reported low levels of children’s hyperactive
behavior, decreasing over time. Meanwhile, teacher responsiveness
and positive peer-to-child interaction increased over time.

The association between two types of social interactions and
children’s hyperactive behavior and core engagement are presented in
Table 2. For hyperactive behavior a moderate to strong significant
positive association was found between data collection points 1 and 3
(0.558**). For core engagement a moderate significant correlation was
found between data collection points 1 and 3 (0.205**) The results
indicate stability on each construct over time. The association between
hyperactive behavior and core engagement showed a strong
correlation between data collection points 1 och 3 (0.434**). Moreover,
a weak positive correlation was found between teacher responsiveness
at data collection points 1 and 2 (0.261**), as well as between data
collection points 2 and 3 (0.0.427**). However, a non-significant
correlation between teacher responsiveness at T1 and T3 (0.056) was
found. Similar paths were found for positive peer-to-child interaction.
A significant positive association was found between data collection
points 1 and 2 (0.396**), and between data collection points 2 and 3
(0.455**), while a non-significant association was found between data
collection points 1 and 3 (0.127). Thus, the non-significant association
between data collection points 1 and 3 for teacher responsiveness as
well as for peer-to-child interaction indicates a non-linear stability
over time.

Autoregressive, cross-lagged path analysis

A series of autoregressive, cross-lagged path analyses were used
for the two models—the teacher-child-model and peer-to-child-
model—to assess the directional and transactional paths between the

10.3389/feduc.2023.944635

level of social interaction, level of core engagement, and hyperactive
behavior, respectively.

Teacher—child model

For the teacher-child model, three autoregressive, cross-
lagged path analyses were conducted (teacher-driven, child-
driven, and transactional) which tested the within-time and
prospective relationship between teacher responsiveness,
children’s core engagement, and hyperactive behavior, respectively.
All three models with the paths showed adequate fit with the data.
Thus, the models were improved by deleting non-significant
associations. In accordance with CFI and RMSEA, the model with
transactional paths provided the best fit with the data (see
Table 3).

The association between children’s
hyperactive behavior, core engagement,
and teacher responsiveness

Hypotheses I and II were used to investigate the association over
time between children’s hyperactive behavior and teacher
responsiveness, and the association between children’s core
engagement and teacher responsiveness, respectively. The first
hypothesis was not supported. Children’s hyperactive behavior at data
collection point 1 is associated with less teacher responsiveness at data
collection point 2. Meanwhile, a non-significant association was found
between teacher responsiveness at data collection point 2 and
hyperactive behavior at data collection point 3. As Figure 1 shows, a
non-significant association was found between hyperactive behavior

TABLE 1 The table presents the internal validity for children’s core engagement, hyperactive behavior, teacher responsiveness, and peer-to-child

interaction at three points.

Variables a Mean SD Range Skewness Kurtosis
Core engagement

T1 0.88 3.40 0.55 1.88-4.0 —-0.88 —0.09
T2 0.87 3.53 0.52 1.63-4.0 —1.38 1.68
T3 0.86 3.64 0.45 1.88-4.0 -1.65 2.75
Hyperactive behavior

T1 0.85 3.03 2.45 0-10 0.95 0.37
T2 0.89 2.85 2.80 0-10 1.05 0.31
T3 0.88 2.28 2.55 0-10 1.15 0.58
Teacher responsiveness

T1 0.75 4.54 0.33 2.8-5.0 -1.6 42
T2 0.80 4.59 0.34 2.9-5.0 -1.5 32
T3 0.72 4.62 0.28 3.5-5.0 -1.4 2.2
Peer-to-child interaction

T1 0.92 3.70 1.02 1.0-5.0 -0.79 0.01
T2 0.90 4.25 0.75 1.4-5.0 -1.2 1.3
T3 0.91 4.49 0.67 1.4-5.0 -1.78 3.87

Hyperactivity, sum score 1-10; Core engagement, range 1-4, mean score of 12 items; Peer-to-child interaction, range 1-5, mean score of 5 items; Teacher responsiveness, range 1-5, mean

score of 10 items.
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TABLE 2 Pearson correlation.

10.3389/feduc.2023.944635

Variables

Hyperactive behavior

1. T1

2. T2 0.473%*

3.T3 0.503%* 0.558%*

Core engagement

4. T1 —0.467%* —0.419%* —0.253%%*

5. T2 —0.294%* —0.533%%* —0.441%%* 0.513%*

6. T3 —0.209%* —0.279%%* —0.545%%* 0.205%* 0.434+*

Teacher responsiveness

7. Tl —0.364** —0.321%%* —0.195%* 0.487%% 0.273%* 0.094

8. T2 —0.132 —0.281%* —0.331%%* 0.274%% 0.466%* 0.3627%* 0.261%*

9. T3 —0.028 —0.061 —0.377%%* 0.009 0.197%* 0.531%* 0.056 0.427%*

Peer-to-child interaction

10. T1 —0.412%* —0.289%%* —0.194%%* 0.579%%* 0.301%* 0.074 0.510%* 0.272%% 0.080

11. T2 —0.202%* —0.423%%* —0.348%* 0.433%* 0.736%* 0.456%* 0.310%* 0.512%* 0.233%* 0.396%*
12.T3 —0.162%* —0.202%%* —0.488%%* 0.105 0.393%* 0.749%%* 0.056 0.364** 0.567%* 0.127 0.455%*

Note The bold values show significant association on each construct over time indicating stability over time.

#%p <0.001; ##p <0.01; *p < 0.05.

TABLE 3 Model fit indices for the modified path models.

Model X2 (df) CFI RMSEA (90% Cl)
Teacher ~ child model

1. Teacher-driven path 34.16 (15), p <0.01 0.969 0.080 (0.044-0.115)
2. Child-driven path 55.46 (19), p <0.001 | 0.941 0.097 (0.068-0.128)
3. Transactional path 29.83(19), p <0.01 0.978 0.065 (0.026-0.101)
Peer - to - child model

4. Peer-driven path 47.65 (16), p <0.001 | 0.963 0.099 (0.067-0.132)
5. Child-driven path 62.65(17), p <0.001 | 0.947 0.115 (0.086-0.147)
6. Transactional path 48.60 (18), p <0.001 | 0.964 0.092 (0.061-0.123)

Best-fitting models are shown in boldface.

at data collection point 1and teacher responsiveness at data collection
point 2, as well as between data collection points 2 and 3. Thus, the
results indicate that children’s hyperactive behavior did not influence
teacher responsiveness over time. In other words, no transactional
paths were found between children’s hyperactive behavior and
teacher responsiveness.

The association between children’s core
engagement and teacher responsiveness

Hypothesis II was supported. Children’s core engagement at data
collection point lis associated with teacher responsiveness at data
collection point 2, which is associated with increased core engagement
at data collection point 3. As Figure 1 shows, a positive association was
found between children’s core engagement at data collection point 1
and teacher responsiveness at data collection point 2 (0.165%), and
between teacher responsiveness at data collection point 2 and core
engagement at data collection point 3 (0.203*). Thus, the results
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indicate that children’s core engagement was a significant predictor of
teacher responsiveness. In other words, if children display attentive
and persistence behavior (e.g., core engagement), this seems to
contribute to teacher responsiveness over time, which in turn improve
children’s attentive and persistence behavior. These associations are
indicators of a transactional path.

Peer-to-child model

For the peer-to-child model, the within-time and prospective
relationship between positive peer-to-child interaction, children’s core
engagement, and hyperactive behavior were each tested, respectively.
The paths—peer-driven, child-driven, and transactional-driven—
were not entirely satisfactory. Thus, the models were improved by
deleting non-significant associations, and the modified models with
peer-driven and transactional paths fit the data well. Following
RMSEA, the model with a transactional path provided the best fit with
the data (see Table 3).

The association between children’s
hyperactive behavior and peer-to-child
interaction

The third hypothesis was not supported. Children’s hyperactive
behavior at data collection point 1 is associated with less positive peer-
to-child interaction at data collection point 2, and less positive peer-
to-child interaction at data collection point 2 increased hyperactive
behavior at data collection point 3.

As Figure 2 shows, a non-significant association was found
between childrens hyperactive behavior at data collection point 1 and
peer-to-child interaction at data collection point 2, as well as between
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