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ABSTRACT

Foundation phase teachers’ views on the role of proprioceptive development

in school readiness

by

Maria Elizabeth Labuschagne

Supervisor: Prof. Suzanne Bester

Degree: M. Ed. (Educational Psychology)

This exploratory case study reports on the views of six purposively selected
Foundation Phase teachers from an independent school in Gauteng on the role of
proprioceptive development in school readiness. The study was guided by Ayres’
sensory integration theory, which is based on the assumptions that the brain can
change and that this change leads to the sequential development of sensory
integration capacities; that there is an interactive relationship between brain
organisation and adaptive behaviour; that sensory information integrates effectively
when the cortical areas of the brain interact with the sub-cortical areas; and that
internal motivation drives participation in sensory-motor activities, thus fostering

sensory information integration.

Guided by an interpretivist paradigm, this qualitative case study found that the
participants have extensive knowledge of school readiness, and the skills children
need to demonstrate that they are ready for formal academic learning. In contrast with
this, they were less confident about their knowledge of proprioception and the role it
plays in school readiness. However, the participants were able to relate proprioceptive

development to specific physical, emotional and cognitive school readiness skills and

vii



challenges with concentration and they were able to identify movement activities that
may be conducive to proprioceptive development. The COVID-19 pandemic and
resulting social distancing and the wearing of masks limited the time children spent on
outside movement activities. To address this, the participants started implementing
short dances and movement activities inside the classroom. The participants
concluded that movement activities in the classroom are possible, but that space and
time availability were challenges. They expressed a need for further training on

proprioceptive development and how it plays a role in school readiness.

Keywords: School Readiness; Proprioception; Foundation Phase teachers;

Movement; Sensory Integration
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CHAPTER 1: INTRODUCTION

1.1 INTRODUCTION AND RATIONALE

It is a well-known fact that the attrition rate of children who enter the education system
in South Africa is very high with more than half of the children who entered Grade 1
not passing Grade 12. This includes children who did not pass the final Grade 12
examination and children who did not sit for the matric examination (Carney et al.,
2019; Department of Basic Education [DBE], 2010; 2021; le Roux, 2020). Conversely,
Statistics South Africa’s 2018 General Household Survey found that approximately a
quarter of the respondents to this survey cited low academic performance as the
primary reason for dropping out of school. In 2015, the United Nations Educational
and Cultural Organization (UNESCO) published an international report suggesting that
by reforming school readiness, the repeat and dropout rates among children worldwide
could decrease (UNESCO, 2015).

Various studies have found that physical, environmental and socioeconomic factors
influence children’ academic success in the future (Csapd, 2013; Davoudzadeh et al.,
2015; de Franchis et al., 2017; Duncan et al., 2007; Pagani & Fitzpatrick, 2014; Quirk
et al., 2017; Smith & Shepard, 19882, Tavassolie et al., 2018). According to van Zyl
and van Zyl (2011), when children start their formal schooling with impulse control,
they are likely to improve their literacy and numeracy abilities. In addition, it has been
found that children benefit from the appropriate development of many physical,
emotional, social and cognitive skills which result in significantly more success in
literacy and numeracy compared to their peers who lacked exposure to this
development (Ahmed et al., 2019; Blair & Raver, 2015; Duncan et al., 2007;
McClelland et al., 2007; McClelland & Cameron, 2012).

2 The researcher acknowledges that this is an old source. Qualitative studies regarding school
readiness and future academic achievement were, however, limited.



School readiness skills which are directly and indirectly influenced by proprioception
are motor development, spatial awareness, directional awareness, body schema,
knowledge of body parts, laterality, dominance, temporal awareness, synchronicity,
rhythm, sequencing, handwriting, listening to instructions, hand-eye coordination and
emotional and social regulation including gross motor skills, balance, coordination, fine
motor skills (including handwriting and speech production) and midline crossing
(Blanche & Schaaf, 2001; Koomar & Bundy, 2002; Loubser et al., 2016; Sheedy et al.,
2021).

Furthermore, young children’s ability to stay focused and concentrate on tasks has a
considerable influence on their school performance (Chang & Burns, 2005; Wright et
al., 2000) and, thus, tends to have a long-term effect on their adult health, employment
and future expectations (Council of Economic Advisers, 2015). In addition to the
aforementioned factors, sensory processing and its role in helping an individual make
sense of their world is a vital part of providing the child with a context in their day-to-
day tasks (Dunn, 2007; Romero-Ayuso et al., 2018; Zingerevich et al., 2009). All of
these elements mature together with the child’s motor development. As such, if a child
is not developing age-appropriately in one of these areas of development, it is likely to
have a negative influence on other areas of functioning (Gierat, 2012). Similarly,
Duncan and Magnuson (2011) and Duncan et al. (2018) found that when there are
deficiencies in performance during children’s school careers, the cause can likely be

found in gaps at the start of their formal schooling.

Teachers are often the first to notice when children are not ready to learn in a formal
setting. Regrettably, there is currently limited research from an educational perspective
regarding teachers’ knowledge of proprioception and the role it plays in child
development and, ultimately, school readiness. The researcher was, however, able to
find some studies that addressed perceptual-motor skills and school readiness,
sensory integration and processing and school readiness, and gross motor
development and school readiness (Boyd & Sobieraj, 2013; Chu, 2017; Hutton, 2012;
Jiang et al., 2018; Lewington, 2020; Loubser, 2015; Miles, 2018; Yildiz et al., 2020;
van Zyl, 2016). The aforementioned studies did not, however, specifically address

proprioceptive development and the importance thereof from Foundation Phase



teachers’ perspectives. However, the researcher found a qualitative South African
study by Meyburgh (2018), in which semi-structured interviews were used to explore
Grade R teachers’ perceptions of school readiness. In this study, half of the
respondents mentioned physical readiness as an important element of school
readiness. Another South African research study by Loubser (2015) ties in with these
findings. Using questionnaires, Loubser (2015) found that less than half of her mixed
methods study respondents realised that physical skills were essential for a child’s
academic success in Grade 1. Furthermore, they were unaware that perceptual skills,
including proprioception, were equally important. The study also found that most of
these teachers did not have sufficient training regarding the development of these
skills. The lack of research and published material on the link between proprioception
and school readiness points to a significant gap in our knowledge of how familiar

Foundation Phase teachers are with proprioception and its role in school readiness.

From 2014 to 2017, while the researcher was teaching Grade 1 children at a
government school in Olifantsfontein, Gauteng, she noticed that many children
experienced challenges in the formal academic environment. These challenges
included motor restlessness and hyperactive behaviour, struggling with reading and
writing, physical challenges (such as balance) and difficulties with basic mathematical
skills. These areas of difficulty prompted the researcher to explore opportunities for
further training and development, which led to her discovery of the Mind Moves®
programme. This is an evidence-based programme which allows trained advanced
Mind Moves® instructors (AMMI) to identify the causes of learning difficulties and to
intervene to enhance children’ learning capacities (https://www.mindmoves.co.za).
The researcher completed the AMMI training, which allowed her to also present

training workshops to South African teachers.

Between September 2018 and July 2022, the researcher presented more than 40
workshops to teachers, explaining the neuroscience of learning based on the Mind
Moves® principles. These principles include the importance of the inside senses
(proprioception, the vestibular system and kinesis) and the role they play in child
development. While presenting these workshops, the researcher found that

Foundation Phase teachers appeared to lack knowledge of proprioception and how it



can be developed and encouraged in young children. It has been her experience that
teachers who attended these workshops gained new insight into children’ struggles
with a wide range of barriers to learning in the classroom and how proprioceptive
development was one explanation for these difficulties. Therefore, the researcher was
curious to discover more about the knowledge that Foundation Phase teachers have
about proprioception and its role in school readiness. The researcher was specifically
interested in Foundation Phase teachers, mainly because of the significant role they

play in the foundational preparation of children for future academic learning.

1.2 PURPOSE OF THE STUDY

The purpose of this exploratory case study was to explore and describe six Foundation
Phase teachers’ views on the role that proprioceptive development plays in school
readiness at an independent primary school in Pretoria, Gauteng. At this stage in the
research, proprioception is generally defined as the body’s internal recognition and
processing of signals from mechanoreceptors that enables a child to know exactly
where their limbs are in relation to their own body, as well as the space around them
and how much force to use when manipulating objects (Benn, 2017; Han et al., 2016;
Hayton, 2017).

1.3 RESEARCH QUESTIONS

1.3.1 Primary Research Question

What are the views of six Foundation Phase teachers at an independent primary

school in Pretoria on the role of proprioceptive development in school readiness?

1.3.2 Secondary Research Questions

e What knowledge do Foundation Phase teachers have of school readiness?

e What knowledge do Foundation Phase teachers have of proprioception?’

e What knowledge do Foundation Phase teachers have of the role that
proprioceptive development plays in school readiness and which strategies do
Foundation Phase teachers apply in their classrooms that may facilitate
proprioceptive development?



e What future training needs do Foundation Phase teachers have regarding
proprioceptive development and enhancement?

1.4 WORKING ASSUMPTIONS

This study was based on the following assumptions:

e Tolearn, we must be able to process and integrate sensory sensations and plan
and organise our behaviour according to these sensations, therefore, Ayres’
sensory integration theory will apply to this study.

e Proprioceptive development plays an important role in child development and
school readiness in the physical, socio-emotional and cognitive domains.

e Foundation Phase teachers will have appropriate knowledge of school
readiness due to their daily interactions and experiences with young children.

e A stimulating environment allows sensory integration, and thus also
proprioceptive development to naturally occur.

¢ Aqualitative methodology will provide the researcher with content-rich narrative
information to answer the research questions.

1.5 CONCEPT CLARIFICATION

1.5.1 Proprioception

Han et al. (2016) define proprioception as the process of individuals determining their
limbs’ movement and position in the space around them. This definition ties in with
occupational therapists’ definition that proprioception is one’s subconscious and
conscious awareness of one’s spatial movement based on feedback from joints and
the body. As a result, the brain can recognise an individual’s arms and legs without the
individual looking at them. It also enables the individual to understand their location
relative to objects in the environment without looking (Ayres, 1972; Ayres et al.,2005;
Chu, 2017; Fisher et al., 1991; Hutton, 2012; Parham & Mailloux, 2015).



Furthermore, in neuroscience, proprioception is defined as a sense of body movement
required for coordination and detecting environmental changes. With cumulative input
from mechanoreceptors to the central nervous system, the body part’s position can be
evaluated by neurons that detect static and dynamic changes (Boisgontier & Swinnen,
2014; Ferlinc et al., 2019; Montell, 2019).

Physiologists, physiotherapists and physical scientists view proprioception as a crucial
component in the ability to learn, play and execute motor actions. It refers to a person’s
personal sensation of the body and contributes to their sense of ownership of the body,
its parts and their sense of self. Proprioception is a continuous feedback loop between
sensory receptors throughout the body and the nervous system. It is generated by a
person’s own activities rather than by aspects of their environment, where senses such
as vision, hearing or touch play an essential role (Heroux et al., 2022; Kaviraja, 2021;
Proske, 2019; Vaishnavi, 2021).

For the purpose of this study, proprioception is defined as the body’s internal
recognition and processing of signals from the proprioceptors that enable children to
know exactly where their limbs are in relation to their own body, as well as the space
around them and how much force to use when manipulating objects (Ayres, 1972;
Ayres et al.,, 2005; Han et al., 2016; Proske, 2019). It includes the effect that

proprioception has on self-regulation and academic functioning (Hutton, 2012).

1.5.2 School Readiness

Various definitions for school readiness exist. Shaari and Ahmad (2018) define school
readiness as a reflection of the degree to which children have mastered key
developmental domains before entering primary school. Duncan et al. (2018)
emphasise that both behavioural and cognitive skills are required for school readiness.
Marti et al. (2018) define school readiness as a combination of knowledge and skills
in areas such as literacy, maths and self-regulatory skills such as socio-emotional
regulation, patience and focus. Dockett and Perry (2014) recognise school readiness
as a means of determining how adaptive a child is on a social, emotional and
intellectual level in order to succeed and actively participate in a formal learning

environment, while Watts (2021) believes that children who are school ready are able
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to thrive since the foundation has already been laid. Joshi et al. (2019) comment that
there is a difference between school readiness and developmental readiness.
According to the authors, the term ‘readiness’ refers to the stage in children’s
development when they are ready to learn in a formal, challenging setting without
being disturbed by emotional disruptions. School readiness, in their opinion, would
then allow children to be ready to attend formal learning settings, engage in academic
activities and gain from these activities in a manner that supports their subsequent
achievement. To be considered school ready, a child has to be developmentally ready.
Developmental readiness is different from school readiness because the former does
not only include a child’s academic abilities but also readiness in other areas of
development. It also includes the child’s ability to cope with the challenges of a formal

academic environment (Chandra, 2017; Joshi et al., 2019).

For the purpose of this study, school readiness will be defined as the physical, socio-
emotional and cognitive skills children need to master to succeed academically and
socially in a challenging formal, structured classroom environment (Bender et al.,
2011; Chandra, 2017; Janse van Rensburg & Erasmus, 2016; Joshi et al., 2019;
Millians, 2011; van Zyl,2011).

1.6 INTRODUCING THE THEORETICAL FRAMEWORK SUPPORTING THE
STUDY

The sensory integration theory of Ayres (1972; 1989) guided this research study. Ayres
(1972) developed this theory based on five brain development and integration
assumptions. First, it is assumed that the brain is capable of neuroplasticity. Second,
neural hierarchies play a role in directing sensory inputs. Third, the brain is assumed
to operate as an integrated system. Fourth, feedback from adjustments or immediate
responses affects brain self-organisation. Fifth, adaptive responses and self-
organisation require an inner drive (Ayres, 1972, 1989; Bundy & Lane, 2020;
Kielhofner, 2009; Smith Roley & Jacobs, 2009). Ayres (1972, 1989) believed that the
brain can change and that this change can lead to the sequential development of
sensory integration capacities. There is an interactive relationship between brain
organisation and adaptive behaviour. Thus, sensory information integrates effectively

when the cortical areas of the brain interact with the sub-cortical areas. The author



also believed that internal motivation drives participation in sensory-motor activities,
thus fostering sensory information integration (Bundy & Lane, 2020; Kielhofner, 2009;
Smith Roley & Jacobs, 2009).

According to the sensory integration theory, there are four levels of integration involved
in developing functional skills that support proprioception’s relevance in school
readiness. The first level relates to infants receiving information through their near and
far senses and their brains learning to interpret it. By moving more, infants become
more confident, which leads to them experimenting with even more movement. At the
second level of processing, toddlers start developing body awareness as their near
senses start functioning together. This body awareness allows toddlers to develop
sensory-motor skills and to become more efficient in their motor planning. Once
children develop perceptual-motor skills, refine their spoken language and improve
their foundational skills at the third level of processing, they are ready for formal
academic learning. At the fourth level of processing, children are more focused and
goal-oriented in their activities. Motor coordination, enhanced by the proprioceptive,
vestibular and tactile systems, allows the children to have efficient gross and fine motor
skills, visualisation, social competence, self-regulation and self-confidence (Ayres,
1972; 1989: Kranowitz, 2005; May-Benson & Schaaf, 2015).

The theoretical framework supporting this research study is discussed in more detail

in Chapter 2.

1.7 OVERVIEW OF THE RESEARCH METHODOLOGY, APPROACH AND
PROCESS

In this study, an interpretivist paradigm was used to guide the research inquiry to obtain
a holistic understanding of Foundation Phase teachers’ views on the role of
proprioceptive development in school readiness. A qualitative research approach and
exploratory case study design was used to obtain in-depth information from teachers’
perspectives. Six participants were purposefully selected to provide insight into the
study’s research problem and a focus group was used to answer the main research
question of the study.



Focus group audio recordings were used to document the data generated and these
audio recordings were transcribed for data analysis. An inductive thematic analysis
was used to interpret data derived from transcriptions of the audio recording and field

notes.

A phased approach to inductive thematic analysis was used. This inclu