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Research Context

This research aims to answer the question: What are the effects of sensory circuits
on the engagement of year 2 pupils? One aim of this research is to explore the impact of
sensory circuits on pupils and increase focus on engagement. The issue of student
engagement will be investigated and the impact of sensory circuits on this will be

measured.

The school is a large Welsh medium primary school, on the outskirts of Llanelli,
Wales. The school has 434 pupils, 19% of which have an identified ALN (My Local School,
2023), a 2% increase since their last inspection (ESTYN, 2017). The research will
investigate the effects of sensory circuits on the pupils in a year 2 class. The sample of
students includes two children with an identified ALN and have an IDP, some other pupils
have been identified as having attributes of ALN but do not have an IDP and therefore
will be considered as neurotypical. None of the students in the class access specialised
or specific interventions including speech and language, emotional support, Lego therapy,

or input from occupational therapy within school hours.

In discussions with the class teacher, it was mentioned that the children could be
challenging and found it difficult to focus on tasks or listen during lessons. During the
initial observation days within the school, disruptive behaviour was observed regularly.
This was in the form of shouting out or talking over the teacher. It was also observed that
several children found it difficult to focus during carpet time, a period lasting no more than
20 minutes. This involved looking away from the teacher, playing with various objects or
clothing and lying down. During previous experiences, | observed that physical activity,
such as movement breaks, benefited student engagement. This led to me questioning if
it would be effective as a strategy for this class. However, due to the young age group, it

was decided that a more structured way of facilitating this would be better suited.
Overview of relevant literature

Literature suggests that student engagement has been worsening over time
(Schlechty, 2001) and that this issue usually begins at primary school age (Krauss,
Kornbluh, & Zeldin, 2017; Marks, 2000; Stipek & Byler, 2004). In addition, according to
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Alatupa et al. (2011) the impact of disruptive behaviour on attainment is evident in pupils
throughout their school career. Disruptions are a common issue in the progression of
learning within the classroom environment and can prevent teachers from achieving the
objectives of their lessons (Westwood, 2015). Disruptions impair the quality of teaching
and learning and can destroy a positive classroom atmosphere. Brewster and Fager
(2000) argue that improved engagement and motivation lead to higher achievement and

student performance.

PISA (2018) report suggests that teachers should create learning environments
that facilitate and support students’ active engagement in learning and emphasizes that
what occurs in school impacts attitudes to learning. Children who have sensory disorders,
common in individuals with autism spectrum disorder (ASD), coordination acquisition
disorder, and attention deficit/hyperactivity disorder (ADHD), are more likely to develop
poor interest and engagement in school (Ouellet et al. 2021). Research suggests that
teachers, parents and researchers recognise that challenges in processing sensory
information can hinder the academic advancement of students with ASD, impacting
learning experience and participation (Butera et al., 2020; Jones, Honey & Riby, 2020).
Despite an emphasis on engaging classroom environments and the need to support those
with ALN, there is a shortage of evidence-based sensory integration interventions
available for educators (Dynia et al., 2022). Educators are suggested to frequently employ
sensory integration strategies (Dynia et al., 2022). Crandall (2022) goes on to say all
students can benefit from motion, but it is important for the teacher to keep movement
breaks on tasks as Chisholm et al. (2017) states that it is easy for these tasks to diverge
from their goal.

Many therapeutic modalities are suggested in literature to reduce the impact of
sensory issues and promote self-regulation (Ouellet et al., 2021). However, according to
Ouellet et al. (2021) the available evidence from studies is not efficiently organised, uses
inconsistent terminology, and often consisted of nonoverlapping definitions which posed
difficulties for those who wish to investigate its true effectiveness. Terms such as sensory
integration and movement breaks are interchanged regularly. There is a clear need for

research into the impact of sensory integration programs on student engagement,
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particularly for neurotypical children as most of the available research appears to be
based on children with ASD or ADHD. According to Schmidt, Benzing, & Kamer (2016)
classroom-based physical activity breaks are said to positively impact children's attention
during their school day. There was no research found for the specific use of Sensory
Circuits on student engagement. Again, the inconsistent terminology became apartment
with engagement and motivation being interchanged, Gregory and Kaufeldt (2005, p.1)

argue “Engagement and motivation—what's the difference?”.

Although sensory circuits and movement breaks are beneficial for those with ALN
the research for neurotypical children is not clear. According to Horwood (2009) there are
several signs that may indicate that a child (without identified needs) has sensory
integration issues. Schmidt, Benzing, & Kamer (2016) conducted their study on random
children therefore included both children with ALN and neurotypical children and found
that a short cognitively engaging activity was more successful in engaging children than
having a movement break. Although conducted on adults Peiris et al. (2021) found that
university students perceived movement breaks to be beneficial for concentration,

engagement and productivity.

Not only will implementing sensory circuits or movement breaks support childrens
learning engagement, but it will also battle their increasingly sedentary lives. Hills, King
and Armstrong (2007) argue that individuals such as parents and teachers should be
facilitating a healthy lifestyle. By introducing children to movement breaks in the
classroom children are gradually introduced to fun movements and not forced into
physical education lessons which a lot are reluctant to participate in. According to PE
Blog (2023) this reluctance can come from physical barriers, confidence, or lack of
support, especially in children with ALN. Physical brain breaks can include anything from
yoga to running on the spot (OT Toolboox, ND) therefore there is an activity available for
every level and completing it for a short period of time rather than a whole hour means a

child may engage because they know the activity won't last.

Explanation of Case Study
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This research will employ an exploratory case study method. According to McLeod
(2024) a case study involves examining an individual or a group, typically collecting data
from diverse sources such as questionnaires, observations, and interviews. A case study
is commonly used in research and can explore the attitudes and experiences of all
involved (Cowe et al., 2011) within a real-life context that the researcher has little control
over (Yin, 2002). Exploratory case studies allow for a thorough examination of a
multifaceted issue within an authentic environment (Crowe et al., 2011) while allowing the

researcher to make new discoveries about a specific topic (Swedberg, 2020).

When conducting any form of research, the strengths and limitations of the method
must be considered. According to Collier (1993) Case Studies have considerable
advantages when compared to statistical methods or other more formal methods of data
collection. One of the biggest advantages of the case study method according to Sprinz
& Wolinsky-Nahmias (2004) it the ability to achieve high construct validity. This research
has taken measures to try to ensure the construct validity of its results by using multiple
measures and multiple methods in measurement, as suggested by Campbell and Fiske
(1959). However, Sprinz and Wolinsky-Nahmias (2004) says that one limitation of using
Case Study as a research method is the inability to evaluate how often and how well
specific cases represent the average impact of variables. In addition, it is difficult to
establish cause and effect relationship due to the real-life context of the research and the

other extraneous variables which could impact the results.

Crowe et al. (2011) suggests that employing the case study approach proves
advantageous when there's a necessity for gaining a thorough understanding of a
particular issue through its in-depth analysis of real-life contexts. In contrast Swedberg
(2020) argues that this same aspect of real-life context can carry risk, as there is
uncertainty about whether the study will yield substantial findings. According to Swedberg
(2020) without exploratory case studies research would come to a standstill with nothing
but repetition without moving understanding forward and being unable to form new
hypotheses. Mcloed (2024) supports this sating that that case studies provide a good
starting point for further research but argues that they there are subjective factors and

bias to consider which may impact the validity of results.
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This case study adopted an exploratory method using various data collection
methods including observations, questionnaires, and semi-structured interviews. This
mixed methodology is sometimes referred to as a mosaic method (Clarke and Moss,
2011). Using this method allows the researcher to gather information in various ways from
different viewpoints, in this case, the view of the teacher, pupils, parents and the
researchers’ own observations. This allows the rich picture of the case study to be built
by gathering small elements and pieces of information together and form a coherent

whole from which to draw conclusions (Clarke and Moss, 2011).

The data was collected from a year 2 class with 26 pupils. Consent was obtained
from 22 pupils. No pupils or parents withdrew their consent during the research. Although
4 pupils did not consent, they were still able to participate in the movement breaks, but
we’re not observed or counted in the data. Within the sample there was a range in
academic ability and the sample included pupils with ALN which contributed towards the
sample being more representative of an average year 2 classroom. There were two
students who were diagnosed or identified as having an ALN who were included in the
research. However, of the case study sample, there were 16 males and 6 females.
Grafstrom and Schelin (2013) describe a representative sample as simply being a scaled-
down representation of the population containing all its characteristics. Due to the
underrepresentation of female participants the sample may not be considered as a wholly

representative sample of this age group.
Research Methods

An observation schedule was used (Appendix C) to efficiently document changes
in levels of disruptions and engagement. Observations occurred during carpet time and
assemblies where pupils had to sit relatively still and maintain attention for extended
periods. The observations were documented prior to the sensory circuit program starting
and during the program period to understand its effects. According to Capel, Cliffe &
Laurence (2021) observation schedules are a useful means of unveiling patterns
exhibited either by the teacher or pupil and are usually completed by a non- participant
observer. For this study's purposes, the researcher observed when not teaching and took

a tally of the disruptions that occurred. Disruptive behaviour is defined as anything which
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disrupts the flow of learning including students talking out of turn, making unnecessary
noises, or hindering other students in their learning (Cooper and Olsen, 2001). Fidgeting
behaviours such as movement around the carpet or playing with objects will also be
documented as disruptive if it interferes with the flow of the lesson to such an extent that
the teacher is required to react to it. These behaviours were counted by tally during carpet
time so that the researcher could focus their attention and observe as a by-stander. Any
disruptive behaviour will be counted over the two weeks (the week prior to sensory circuits
and during a week of sensory circuits) along with fidgeting behaviour and teacher

intervention or “sushing” (Appendix C).

A semi-structured interview was conducted with the class teacher (Appendix D) at
the end of the sensory circuits programme to investigate if they had noticed changes in
the pupil’s behaviour. According to Cohen and Manion (1989) interviews are used to
gather data to develop hypotheses. Through the interview process, Abdullah and Raman
(2001) argue researchers can gain useful insights into the beliefs, thoughts and feelings
of the respondent. They further argue that semi-structured interviews offer increased
openness, granting both the researcher and respondent more flexibility whilst providing
purposeful information within context. Semi-structured interviews can provide rich
gualitative data which can be analysed to support the drawing of hypotheses and
conclusions. A limitation of all interview methods is that they can be time consuming for
both the researcher and respondent (Choy, 2014). In addition, the validity could be
guestioned as there may be participant bias as the respondent may decide to provide
responses that they think would be desirable and appreciated by the researcher
(McDowell and MacLean, 1998). The semi-structured interview was recorded allowing for
a transcript to be made to analyse the information collected. The recording was deleted
once the transcript was made and the transcript will be destroyed along with all other data

gathered on 315t of July 2024 on the research completion date.

Questionnaires were used to gather data from the participants about how they felt
about school. They were given a simple single-question questionnaire, with images to aid
their understanding, to be completed independently and anonymously, and a more in-

depth multiple-choice questionnaire to be completed with the support of an adult (to read
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the questions and answer options). The latter also had visual aids to support the students

understanding.

This study will utilize both quantitative and qualitative approaches as methods for
data collection. As outlined by Streefkerk (2023), quantitative research aims to validate
or test hypotheses (such as examining the impact of sensory circuits on the engagement
of year 2 pupils), while gqualitative research aims to gain insights and understand
phenomena (such as exploring the perceptions and opinions of the class teacher, parents,
and pupils).

Quantitative data will be gathered by observation through use of a tally, though the
emotions questionnaire and the student engagement questionnaire. Choy (2014)
suggests that qualitative research is valuable as it can be applied quickly, and the results
are able to be swiftly and easily analysed. Quantitative data also produces data, which is
concrete and unlike qualitative data, it is less likely to be skewed due to an opinion.
Despite this, Choy (2014) states that quantitative research lacks the consideration of the
importance of the varying characteristics within a participant sample and how this may

impact results as the data is only numerical.

Qualitative data will be gathered through additional notes taken during
observations, pupils' comments regarding their emotional state and using teacher
interviews following the initial observation period. This type of data, as described by
Bhandari (2013), lacks numerical values but aims to understand the opinions and
experiences of those involved. Qualitative researchers, delve into the natural settings
where what they are studying occurs and aims to interpret it (Denzin & Lincoln, 1994).
Velez (2008) emphasises this, stating that qualitative methods are often characterized by
rich narratives of the natural environment and detailed descriptions, focusing on
processes rather than only the outcomes. Conducting qualitative studies allows the
participants’ words to contribute to further exploration of how and why instances occur,
fostering a dynamic research process and opportunity to identify a scope for future
research (Johnson & Onwuegbuzie, 2004). However, Choy (2014), states that acquiring
and processing qualitative data can be very labour-intensive taking much time and effort

on the researcher’s part.
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From understanding the positives and negatives of both qualitative and
guantitative research it seemed that a mixed-methodology approach was most
appropriate for this research. This is supported by Neuman (2006) who suggests that it
is crucial to integrate both qualitative and quantitative data into research, though it may
require considerable time and effort understand them and use them in a way that makes
the most of the strengths of both.

Factors which may impact the ability to conduct these research methods are the
age of the participants (6—7-year-olds) and their attainment levels (such as their reading
comprehension and basic understanding). One limitation which may impact on the validity
of the research due to the researcher being a non-participant observer. George (2023)
argues that this approach carries a significant risk of researcher and observer bias and
may inadvertently impact participant behaviour, leading to the Hawthorne effect. To
mitigate bias, the researcher has addressed their own positionality and observed during
carpet times while they were not teaching so they could make the appropriate notes of
observations in real time to avoid bias based on teaching their own lesson.

Data Presentation and Analysis Method(s)

Data will be reported using direct quotes from teacher interview and graphs using
numerical data. Credibility of data means that it is complete and accurate. Korstjens &
Moser (2018) states that credibility is the confidence that is placed in the findings.
According to Patton (1999) to increase trustworthiness of data and pay attention to the
validity and reliability of the data. Individuals reading the research should question if this

data is believable and a true representation of the findings of the study.

Meeting the dependability criteria is difficult in qualitative work, it is often difficult to
repeat studies exactly (Shenton, 2004). Dependability is intertwined with credibility,
ensuring reliability in data and accountability. According to Korstjens & Moser (2018)
dependability can be achieved by an outside person performing an audit of the data. This
was not possible during this study. Dependability can also be achieved by having a broad

population sample.
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To ensure confirmability the researcher confronted their own positionality as to
ensure neutrality. Shenton (2004) states that the findings should emerge from the data
and not the opinions of the researcher. The researcher remained trustworthy by not being
influenced by any external influences or biases by conducting an interview with the
teacher once the observation period was concluded to ensure no opinions we’re

influential.

The researcher chose to conduct a study into sensory circuits to enhance, to
employ transferability the researcher should conduct further studies. The researcher
should seek to more answer questions, ensuring this research is adaptable to other year
groups, primary school environments and if it is not only suitable for universal provision
but also a targeted intervention for those who not only have an ALN with sensory

integration problems but also perhaps fine and gross motor skills.
Ethical Considerations

The potential implications of participating in a case study must always be
considered carefully considering the potential harm that may occur. An ethics form (see
Appendix A) was complete to ensure adherence to ethical standards. By studying at the
University of Wales Trinity St Davids (UWTSD) and being employed in Wales,
considerations must be given to the EWC Code of Professional Conduct and Practice
(2023), the UWTSD Ethics and Integrity Code of Practice and the UWTSD Research
Management policy. In addition to this, in accordance with the BERA Ethical Guidelines
for Educational Research (2018) all participants will remain anonymous, and data was
and will be handled with confidentiality. The school has not been named in any of the
research and the pupils are only referred to according to letters e.g. pupil A. Information
is stored on a password-protected two step verification one drive. This information will be
destroyed on July 31, 2024.

Transparency will be ensured by providing information about the case study to
parents (Appendix B), pupils, and teachers, in both English and Welsh. Consent was
given by parents through the completion of a consent form (Appendix B) and the pupils

provided verbal assent for their participation in the study. Verbal assent was seen as the
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best method due to their young age. Consent from both pupil and parent was a
requirement for the pupils to be included in the study. Both parents and the pupils were
informed that they may withdraw from the study at any time and that this would not have

any negative implications.

During the research study and processes, consideration was given to my
positionality and how it may impact the implementation and results of the study. Wilson,
Janes and Williams (2022) stated that researchers must critically evaluate their
positionality by questioning and reflecting on their own assumptions. | have personal
experience of relatives and friends with ALN who have expressed to me the challenges
they faced in school to remain still and focused. Due to this | understand that | may have
developed a positionality that movement could benefit other pupils who have difficulty

remaining focused and still in school.
Results and Discussion

The number of disruptive and fidgeting behaviour was tallied during the research.
The definition of disruptions has previously been defined. The number of times that the
teacher was required to intervene by “shushing” students or stopping the lesson to speak

to them was also counted.

By the end of the study the number of times the teacher was required to “shush”
the pupils or intervene by stopping the lesson remained nearly the same with a very
insignificant decrease since starting the sensory circuits program (Graph A). The number
of disruptions which included children moving around the carpet or playing with objects
also remained fairly consistent. However, the number of children speaking over the
teacher decreased. Children's overall disruptive behaviour seemed to decrease most
significantly (Graph A).
Graph A:
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from feeling excited to feeling sad but when prompted for their reasoning explained that

this was due to having moved house, therefore there may be factors that affect the

children's feelings outside of participating in the sensory circuits' activities.
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about attending school, with 10 out of 22 pupils compared to 5 pupils prior to the sensory
circuits program (Graphs C.1 and C.2). Out of the 22 pupils all showed improvement in
attitude towards school in at least 2 areas. Interestingly some areas did not show any
change, such as question 2 and 4 (Appendix D). In addition, despite most pupils noting
that they were able to concentrate and listen to instruction slightly better during the week

of sensory circuits, most pupils still felt that carpet time was too long.
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The semi-structured interview with the teacher at the end of the sensory circuits
program showed that the class teachers' observations were consistent with that of the
researcher. The teacher stated that results of the sensory circuits on the student's
engagement appeared to be positive but relatively inconsistent at this early stage. The
teacher stated that the program would require run longer to see any significant correlation
between pupil engagement and the sensory circuits program. The teacher was also asked
if they thought circuits could be realistically integrated into the classroom routine. The
teacher stated that for this to be a long-term programme it would need to be consistent
across the school and a protected time such as play-time and lunchtimes for the sessions
to not be disrupted by school-wide activities such as assemblies. It was also stated that
this may be difficult to incorporate daily due to the impact on teaching time as each
sensory circuit takes 10-15 minutes and would ideally be implemented first thing each
morning and afternoon. The comments made by the teacher such as “Roedd angen fwy
o amser i weld gwahaniaeth cadarn”. It was also mentioned that some children became
overly excited when participating in sensory circuits, this therefore was having the

opposite effect than what was intended.

Though there was no statistically significant improvement in overall student
engagement during the study certain pupils showed an improvement in behaviour and
participation. This was supported by the teacher who stated “Mae plentyn X wedi dangos
gwelliant mawr yn ei hagwedd”. It appears Sensory Circuits did improve the engagement
of some year 2 pupils but not all. One pupil displayed worsening behaviour during carpet
time but continued to engage with lessons this was also noted by the class teacher who
stated “Mae agwedd plentyn A wedi gwaethygu”. However, the negative behaviour of this
child could be explained due to their trusted adult having recently left their role in the

school and no longer working with them or due to a change in routine.

There was a limited time for data analysis once the data was collected and thus it
was not possible to analyse and compare the data of each individual pupil as thoroughly

as the researcher would have liked.

Conclusion
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There is limited research which confirms that participation in sensory circuit
programs aids in improving student engagement, few have been conducted with
neurotypical children (Schmidt, Benzing, & Kamer, 2016) and even one with adults (Peiris
et al.,, 2021). The sample is not representative of society. The aim of the study was to
answer: What are the effects of sensory circuits on the engagement of year 2 pupils?
After analysing the data, it is apparent that in the short period of time there is little increase
in engagement, concentration and productivity. Therefore, when conducting future
research, | would like to expand the timeframe | have to complete. Having more time to
conduct the study over multiple year groups would give me a greater insight into if sensory

circuits is a viable universal provision.

This research can be linked to multiple teaching standards including but not limited
to: managing the classroom environment, sustained effort and resilience in learners,
enabling improvement and wider reading and research findings. This has been beneficial
for my own professional development giving me the foundation to conduct future more in-

depth research and to support others who are contemplating research in the same area.
Recommendations

There are several recommendations that could be made for future research. Due
to the limited timescale for this research, it would be recommended to conduct future
research over a longer time period and become an integrated routine for better results. It
would also be interesting to conduct a more in-depth study observing the impact sensory
circuits on improvement of self-regulation and behaviour. Further study, including other
classes and year groups, is also needed to ascertain if sensory circuits can be used
across the school as an effective form of universal provision. Further study including other
year groups is also needed to ascertain if sensory circuits can be used as a whole school

universal provision.

The limitations of this research include the lack of balance between male and
female (underrepresented) participants in the sample, leading to an unrepresentative

sample.
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Due to the limited timescale, the researcher had to exclude some data collection
methods that were listed in the Ethical consent form (Appendix A) including the parent's
guestionnaire and the Leuven Scale. Having time to include the Leuven Scale would have
provided a specific quantitative scale for student engagement to be compared to the pupll
engagement questionnaire results. Additionally, being able to gather data from parents

would have provided a picture of the effects of Sensory Circuits on behaviour at home.

Having noticed the improvement in the effort of the children in their schoolwork
and their improved willingness to learn it would be beneficial to continue to incorporate

sensory circuits into the school routine, sustaining the positive outcomes for learning.

In my future practice as a researcher, | intend to incorporate sensory circuits into
my daily timetable with my pupils. As previously stated, movement breaks and sensory
integration activities are shown to increase student engagement and productivity, given
the time and resources. Therefore, it is my opinion that it should become a normal part of
the school day.
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