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Abstract 

Self-regulation (SR), the ability to manage one’s attention, thoughts, behaviours, 

emotions, and social interactions, is essential for success at school. Unintegrated primitive 

reflexes make it more difficult for children to self-regulate. Although primitive reflexes are 

necessary for an infant’s survival, these reflexes typically become integrated in the first year of 

life as the child instinctively practices rhythmic movements. If these reflexes do not become 

integrated into daily functioning, they may impede the development of more mature reflexes, 

causing difficulties in social, emotional, and academic aspects of a child's life. This study 

analyzed connections among the Moro reflex (MR), Symmetrical Tonic Neck Reflex (STNR), 

and Tonic Labyrinthine Reflex (TLR), the role that rhythmic movements play in integrating 

these reflexes, and behavioural, cognitive, and emotional SR abilities. 

To study these connections, a quasi-experimental pre-post design was used. Seven 

kindergarten teachers led their classes in three rhythmic movement videos every day for eight 

weeks. These videos, from a program called Rockin’ Reflex, were designed to integrate primitive 

reflexes. Students’ primitive reflexes and SR skills were assessed both pre and post-intervention. 

There was a statistically significant improvement in post-intervention primitive reflex scores, 

suggesting that the rhythmic movements practiced in these videos helped integrate children’s 

primitive reflexes. There were also statistically significant improvements in behavioural, 

cognitive, and emotional self-regulation scores, suggesting that by integrating primitive reflexes, 

children were able to self-regulate better. In addition to statistical analysis, the social validity of 

this program was also assessed. Teachers provided feedback about the training and the program 

both pre and post-intervention by way of surveys. The teachers also interviewed several students 

about their impressions of the Rockin’ Reflex videos. This feedback was mostly positive as six 
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of the seven teachers expressed their likelihood to use the program again and belief that it had 

some impact on students’ self-regulation abilities.  

Although further research is required, this study suggests that unintegrated primitive 

reflexes make it more difficult for children to self-regulate. This study supports the idea that the 

primitive reflexes of school aged children can be integrated by practicing rhythmic movements 

which mimic those infants naturally do. The rhythmic movements practiced in the Rockin’ 

Reflex videos helped to integrate students’ primitive reflexes and improved SR skills. As these 

activities are easy to implement in the kindergarten classroom, they may help to close the gap in 

SR abilities when the child is just starting school.  
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Chapter 1 

Introduction 

 Self-regulation (SR) is a key component of kindergarten classes in Ontario. SR skills are 

essential for success at school as they enable a child to manage their emotions, attention, and 

behaviour, making it possible for them to succeed academically as well as socially (Evers et al., 

2016; Howard & Melhuish, 2017). Research has shown that early learning is crucial for SR 

development (Lin et al., 2019). If children enter school lacking SR skills, there may be an 

achievement and well-being gap that will worsen as the child progresses through school 

(Williams et al., 2020). Thus, intervention in kindergarten is essential. 

 SR is a complex concept as it requires one to manage their emotions, attention, and 

behaviour in any situation. Shanker and Hopkins (2019) developed a model consisting of five 

domains of SR: biological, emotional, cognitive, social, and prosocial. Each of these domains 

consist of a variety of stressors that make it challenging to self-regulate and these domains may 

affect one another. For example, a tired child (biological domain), may become easily frustrated 

with a task (cognitive domain) and cry (emotional domain). Unable to manage emotions, this 

child is not able to focus on the task at hand and is seen as having challenges to self-regulate in 

the classroom. One potential factor in the biological domain that may make it difficult for 

children to SR is unintegrated primitive reflexes (Gieysztor et al., 2018; Pecuch et al., 2020).  

Primitive Reflexes 

Many bodily functions are controlled by reflexes that enable us do things such as sit, 

breathe, and avoid pain, without thinking about them (Marieb & Katja, 2013). Some of these 

reflexes are innate, while others have to be learned (Grzywniak, 2016; Marieb & Katja, 2013). 
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Every child is born with a set of primary reflexes that are essential for survival in the first months 

of life (Grzywniak, 2016; Hickey & Feldhacker, 2021). During their first year of life, a child 

instinctively moves in repetitive, rhythmic patterns, such as rocking, rolling and twisting, that 

integrate these primitive reflexes, making them fade (Blythe, 2012; Pecuch et al., 2020). These 

repetitive movements strengthen both muscles and neural connections to allow more mature 

reflexes to appear, such that the child can develop voluntary motor functions (Grzywniak, 2016; 

Lefmann & Combs-Orme, 2013). If these primitive reflexes do not get integrated, they may 

disturb the child’s natural development causing both social and academic difficulties (Gieysztor 

et al., 2018; Pecuch et al., 2020). This study investigated the presence of three primitive reflexes 

in kindergarten students – the Moro reflex (MR), symmetrical tonic neck reflex (STNR), and 

tonic labyrinthine reflex (TLR) as these reflexes have been included in related studies assessing 

the utility of various interventions to integrate these reflexes in school aged children as well as 

explore any PR connections with SR (Gieysztor et al., 2018; Hickey & Feldhacker, 2021; 

Konicarova & Bob, 2012; Pecuch et al., 2020).  

Primitive Reflexes and Self-regulation 

 Although there is no known research making a connection between primitive reflexes and 

SR, the symptomology of the two are similar. The literature reviewed for this thesis described 

the symptomology for each of the reflexes studied. It was suggested that if the MR is not 

integrated, a child may over-react to stimuli and act in an aggressive (Zielińska & Goddard-

Blythe, 2020), anxious and hyperactive manner (Grzywniak, 2016; Hickey & Feldhacker, 2021). 

These symptoms are similar to a child who struggles with behavioural SR as expressed by 

difficulties in impulse control (Howard & Melhuish, 2017). The symptomology described for a 

child who has not integrated their STNR includes difficulty focusing on a task (Gieysztor et al., 
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2018; Zielińska & Goddard-Blythe, 2020) which is similar to the description of a child who 

struggles with cognitive self-regulation who are reported as having difficulties persisting with 

tasks (Howard & Melhuish, 2017). Finally, the symptomology of an unintegrated TLR is known  

to cause emotional dysregulation (Grzywniak, 2016) which is similar to a student who struggles 

with emotional self-regulation, as they get upset too easily or have difficulty rebounding from 

emotional distress (Howard & Melhuish, 2017). 

Integration of Primitive Reflexes 

 If unintegrated primitive reflexes can be the cause of so many challenges, it is critical for 

education to work to ensure these reflexes become integrated as soon as possible. Recent 

research has described the ability of rhythmic movements, which mimic those that infants 

naturally do in the first months of life, to provide a second chance for children to integrate their 

primitive reflexes (Gieysztor et al., 2018; Pecuch et al., 2020). Integration of these primitive 

reflexes, even later in child development, may help with students’ early development of their SR 

abilities.  

Purpose of this Study 

The purpose of this study was to assess whether primitive reflexes are associated with self-

regulation, as described in Shanker’s 5 domains of Self-reg (Shanker, 2013), and, further, 

whether the Rockin’ Reflex intervention integrated primitive reflexes and improved SR skills in 

kindergarten children. A quasi-experimental pre-post design (Privitera & Ahlgrim-Delzell, 2018) 

was used in this research to address the following research questions on the relationships 

between primitive reflexes, self-regulation, and rhythmic movement as related to Kindergarten-

aged students. Is there a relationship between: 

1) primitive reflexes and self-regulation; 
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2) rhythmic movements and primitive reflexes; and 

3) rhythmic movement and self-regulation? 

And, if so, how can such relationships be described? 

Overview of Thesis 

 This thesis is organized into five chapters. Chapter one introduces this research including 

an explanation of the importance of SR skills, relevant background information about primitive 

reflexes and SR and the purpose of this research. Chapter two is a review of relevant literature 

which provides the theoretical foundation for this study. This includes relevant definitions, 

descriptions of previous intervention studies, as well as explanations of primitive reflexes and 

their potential connection to SR, and how rhythmic movements may integrate these reflexes. 

Chapter three describes the method used to address the research questions, including details of 

participants, data collection, and analysis. Chapter four provides the results of the statistical 

analyses. Finally, chapter five provides a discussion of the key findings, discusses some 

limitations of the study, and outlines potential directions for future research as well as 

implications for practice.  
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Chapter 2 

Literature Review 

This review brings together literature about self-regulation (SR) including its place in the 

kindergarten classroom, the definition of SR, and a model of SR that will be used for this study. 

A variety of SR interventions will also be discussed as well as possible connections between 

primitive reflexes, SR, and rhythmic movements. The review will conclude with a discussion 

about how the Rockin’ Reflex package may use rhythmic movements to integrate primitive 

reflexes, thereby improving SR. 

Defining Self-Regulation 

 Although it is recognized that SR is crucial to adaptive functioning in a wide range of 

social and educational domains, there is no one clear and widely-accepted definition (Boekaerts 

& Corno, 2015 Burman et al., 2015). Additionally the term SR is often used interchangeably 

with executive functions (Pandey et al., 2018) as the two concepts are related. Executive 

functions are neurocognitive processes that are commonly divided into the three categories of 

inhibitory control, working memory, and cognitive flexibility and are necessary for making 

plans, organizing ideas, solving problems, and managing impulses (Diamond, 2014; Lin et al., 

2019; McClelland et al., 2014). As such, SR is sometimes considered the outward manifestation 

of a person’s executive functioning (EF) skills in the real-world (McClelland et al., 2014; Short 

et al., 2016). Although there is a connection between EF and SR skills, these concepts should 

remain separate as executive functioning skills refer to very specific neurocognitive abilities that 

a child needs in order to self-regulate. SR, on the other hand, refers to the child’s ability to use 

these executive functioning skills and can be observed by school staff as children attempt to 

manage themselves in a classroom environment (Burman et al., 2015).  
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In recognition of the complex nature of SR, Burman et al., (2015) conducted a cluster 

network map analysis of the American Psychological Association’s system of controlled 

vocabulary, an index developed and maintained by the American Psychological Association to 

control vocabulary that is used for indexing and searching psychological information, and 

documented 447 terms associated with SR. These 447 terms were then clustered into six 

concepts of SR: (a) learning/learning strategies; (b) self-monitoring/self-management; (c) 

agency/self-determination/locus of control/helplessness; (d) self-control; (e) social behaviour; 

and (f) self-monitoring (personality). These six concepts make it possible to generate a more 

precise and inclusive definition of SR. Despite competing definitions of SR, the definition used 

by several researchers and adopted for the purposes of this paper refers to a student’s ability to 

modulate their attention, thoughts, behaviours, emotions, and social interactions effectively and 

appropriately, when faced with competing goals or demands (Howard & Melhuish, 2017; 

McCoy et al., 2011). For example, during a read-aloud, a child may lose focus briefly, but 

quickly return to the task, or if their friend is making it too difficult to re-focus, they may choose 

to move away from their friend (Ontario Ministry of Education, 2016). Given the multiple 

concepts and subprocesses that are involved in SR skills, researchers have developed a variety of 

SR models to describe the relationship between these variables as well as improve understanding 

and knowledge of the influence of SR on learning and social abilities.  

Three of these models are Zimmerman's (2002) cyclical phase model of self-regulated 

learning, Gross’ model of emotional regulation (Gross, 2014), and Shanker’s Self-Reg model 

(Shanker, 2013). Zimmerman defined SR as the act of students monitoring their own behaviour 

and reflecting on whether that behaviour is effective in obtaining their own goals (Zimmerman, 

2002). Gross’ model specifically focuses on emotional regulation, which refers to managing 



 7 

which emotions one has and how those emotions are expressed (Gross, 2014). Rather than 

having a specific scope, this model integrates the biological, cognitive, emotional, social, and 

prosocial aspects of SR and it is the framework that is referred to in the Ontario Kindergarten 

Program (Ontario Ministry of Education, 2016). Shanker’s Self-Reg model, which will be 

discussed shortly, takes cognitive, behavioural, and emotional components of SR into 

consideration (Shanker, 2013).     

 Shanker and Hopkins (2019) further developed the Self-Reg model from Calm, Alert and 

Learning (Shanker, 2013), explaining how it is applicable for both classroom and whole-school 

use, focusing on how students manage stress in relation to biological, emotional, cognitive, 

social, and prosocial domains. Although each domain has its own stressors, they are connected as 

stress in any one domain may result in reactivity in another (Shanker & Barker, 2016). This 

model is illustrated in Figure 1. The biological domain includes such components as physical 

health, sleep, nutrition, and exercise. Some common biological stressors include hunger, screen 

time, illness, and lack of sleep (Shanker & Hopkins, 2019). How we deal with strong emotions, 

both good and bad, and stressors may include excitement, anger, anxiety or embarrassment are 

part of the emotional domain (Shanker, 2013). Any stress that results from processing 

information, such as maintaining attention and meeting deadlines, is referred to as the cognitive 

domain. Some examples of stressors in the cognitive domain include taking tests, participating in 

competitions and organizing one’s thoughts (Shanker & Hopkins, 2019). The social domain 

encompasses all interactions with others, such as recognizing social cues, and maintaining 

healthy relationships. Some students struggle to recognize social cues making it difficult to 

behave in a socially acceptable manner and misunderstanding these situations can be very 

stressful, causing a child to act out or withdraw (Shanker, 2010). Finally, the prosocial domain 
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refers to human abilities such as empathy, generosity, and caring which can be stressors in 

themselves when exposed to someone else’s stress (Shanker, 2016). The Self-Reg model is 

meant to be a process that encourage appropriate SR strategies when responding to stressors so 

that the child can deal effectively and efficiently with these stressors, enabling them to return to a 

baseline of being calm, focused, and alert for learning (Shanker, 2010).  

This thesis was guided by Shanker’s Self-Reg Model. This model was selected as a lens 

for this research as it considers the child as a whole and how students manage their stress in the 

classroom setting (Shanker & Hopkins, 2019). Stress and uncertainty may make school more 

challenging for some children (de La Riva & Ryan, 2015). The goal is to help students self-

regulate such that they can function well, enabling them to learn and grow in the classroom 

setting (Shanker, 2013). This model takes into consideration that stress in any domain may be 

symptomatic in another, and is often observed in a student’s behaviour. Shanker (2013) provides 

an example of how these domains work together. When seeing a friend crying, a child who can 

effectively SR will observe what happened (cognitive), remain calm (biological and emotional), 

empathize with the friend (social) and help (prosocial). However, if the child lacks SR skills, he 

may not pay enough attention to understand what has happened (cognitive), thereby feeling 

overwhelmed by his friend’s crying and become upset himself (biological and emotional). This 

will prevent him from empathizing (social) and helping (prosocial). 

Figure 1 

The 5 Domains of Shanker’s Self-Reg Model 
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Note: Shanker’s Self-Reg framework considers the interrelation of five domains. Reprinted from 
Self-Regulation: The Five Domains, by S. Shanker, 2022, https://self-reg.ca/five-domains/. 
Reprinted with permission. 
 

Self-Regulation in Kindergarten 

 Children who struggle to self-regulate may have difficulty paying attention and managing 

the various sources of information in their kindergarten classrooms, remain distressed after 

negative experiences and behave impulsively (Williams et al., 2020). As children’s abilities to 

self-regulate improve, they learn to manage their emotions, attention, and behaviour, enabling 

them to succeed academically in subjects such as language and math, as well as socially by 

making and maintaining friendships (Day et al., 2019; Evers et al., 2016; Howard & Melhuish, 

2017; Pahigiannis & Glos, 2020). Thus, if children enter school lacking SR skills there may be 

an achievement and well-being gap which could widen as they continue on (Williams et al., 

2020). Fortunately, research suggests that SR skills can be learned and that early interventions 

may have lasting impacts on children’s educational trajectories (Boese, 2017). The research is 

clear that early learning, especially in the kindergarten level is crucial for SR development 

(Boese, 2017; Ontario Ministry of Education, 2016; Lin et al., 2019).  



 10 

SR is not only important in research, but also in policy. The Ontario Kindergarten 

Program Curriculum states that SR is an essential component of children’s learning (Ontario 

Ministry of Education, 2016). The entire curriculum is structured into four “frames” of learning 

and assessment. SR is not only one of these frames, but it is also woven throughout the other 

three. There are overall expectations in each of the frames of the curriculum that require SR 

abilities, such as being able to listen to others (1.3), maintain attention during interactions in 

different contexts (1.4), modify behaviour to match different contexts (2.4), take turns when 

playing (3.2) and persist in activities (7.2) (Ontario Ministry of Education, 2016). Many Ontario 

educators use the process described in Shanker’s text Calm, Alert, and Learning Classroom 

Strategies for Self-Regulation (2013) to help children learn to self-regulate (Becker & 

Mastrangelo, 2017) as this text is highlighted in the curriculum document. Shanker (2013) 

describes the five domains of the Self-Reg model, how challenges in each domain may present 

themselves in the classroom and how to help children to strengthen their SR abilities in each 

domain. He also provides sample scenarios, and teaching strategies which help teachers to 

integrate SR into all aspects of a kindergartener’s day. 

Physical Activity and Self-Regulation 

Due to the limited research on movement-related SR interventions and the connection of 

executive functioning skills as essential to SR, it is necessary to broaden the scope of the 

research and examine studies that focus on movement-related executive functioning skills. There 

is extensive literature associating regular physical activity and improved executive functions, 

such as working memory, attention, and inhibitory control (Chaddock et al., 2010; Lakes & 

Hoyt, 2004; Niederer et al., 2011; Palmer et al., 2013; Zach et al., 2015). However, the results 

are mixed which may be explained by the varying qualities of the activities studied (Pesce et al., 
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2019; Tomporowski et al., 2015). While there are other involved aspects of EF in the studies 

here, it is acknowledged that these executive functions are the basis of SR (Becker et al., 2014; 

Kybartas et al., 2021).  

Types of Physical Activity 

Physical activity may be defined as any bodily movements that are produced by the 

skeletal and muscular systems (Alvarez-Bueno et al., 2017; Becker et al., 2014; Best, 2010), 

whereas exercise refers more specifically to physical activity that is done with the intention of 

enhancing one’s fitness level (Best, 2010) and coordination activities are complex motor 

movements requiring various body parts to work together (Chang et al., 2013). Exercise is a 

subset of physical activity which consists of repetitive movements that require minimal 

coordination and mental effort, such as running, or traditional physical education classes in 

elementary schools (Alvarez-Bueno et al., 2017; Pesce et al., 2016; Tomporowski et al., 2015). 

Co-ordination activities, on the other hand, consist of complex motor movements requiring 

interaction of several body parts at the same time (Chang et al., 2013; Gallotta et al., 2015). Co-

ordinative activities require executive functioning skills, such as attention and working memory 

(Diamond & Ling, 2016; Gallotta et al., 2015). Examples of coordinative activities include yoga, 

martial arts, and any activities that require movement to a rhythm (Alvarez-Bueno et al., 2017; 

Gallotta et al., 2015).  

Physical Activity-Based Executive Function Intervention Programs 

Two meta-analyses of the effects of physical activity on executive functioning skills 

revealed positive results (Alvarez-Bueno et al., 2017; Verburgh et al., 2014). As mentioned 

earlier, there is a connection between executive functioning and SR. Several researchers argue 

that executive functioning skills are required for SR (Tomporowski et al., 2015; Verburgh et al., 

2014; Willoughby et al., 2017). McClelland et al. (2014) go so far as to suggest that SR is an 
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outward demonstration of executive functioning skills. Thus, it is likely that if physical activity 

interventions improve executive functioning skills, they will also improve self-regulation. 

When studying physical activity, several researchers have referred to the body-brain 

connection, as the body and brain work together to understand and interpret the world (Becker et 

al., 2014; Diamond, 2000; Robinson et al., 2016). Chang et al. (2013) adds to this, suggesting 

that the environment in which a young child is exposed, including the individual experiences and 

exercises that the child partakes in, affects their sensitive, immature brain. More specifically, 

they note that complex motor activities require executive effort, thereby developing neural 

circuitry necessary for executive functioning tasks which enable SR (Chang et al., 2013). 

Although it is accepted that physical activity interventions can improve executive functioning 

skills, the results are variable and it has been suggested that the great variability in types of 

exercise may have an impact on these results (Pesce et al., 2019; Tomporowski et al., 2015). 

Diamond and Ling (2016) explicitly stated that exercises, such as running, which do not require 

executive functioning skills, will not improve executive functioning skills, but suggest that 

results are encouraging for exercises that require thought and concentration. Thus, the type of 

exercise, use of executive functioning skills, and quality of the program should be considered 

when studying these interventions (Myer et al., 2015; Pesce, 2012). The link between executive 

functions and SR would suggest that the type of exercise being done should also be considered 

when studying physical activity-based SR interventions. 

Physical Activity-Based Self-Regulation Intervention Programs 

 There is a large body of literature in the area of interventions aimed at improving SR 

skills (Pahigiannis & Glos, 2020; Pandey et al., 2018; Schmitt et al., 2014). However, as the 

concept of SR is often not clearly defined, the only studies that will be considered for this paper 
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are those which focus on SR as one’s ability to regulate their behaviours, emotions, and social 

interactions effectively and appropriately in a school setting as described in Shanker’s Self-Reg 

model. School-based interventions tend to be popular due to the fact that classrooms provide a 

structured, supportive environment in which interventions can be naturally implemented (Lynch 

et al., 2004). As physical activity-based interventions have been shown to improve executive 

functioning skills and this thesis is studying a rhythmic movement intervention, the interventions 

considered in this review are movement-based interventions that used a variety of activities and 

assessment methods. The following sections describe examples of research investigating 

integrated movement for increasing self-regulation in children.  

Game-Based Interventions  

Tominey and McClelland (2011) investigated the utility of the Red Light, Purple Light 

game-based intervention that focused on the executive functioning skills of working memory, 

attention, and inhibition in order to improve SR. During the intervention, half of the preschool 

children from each classroom were randomly chosen and removed from their classrooms to 

participate in two – 30-minute playgroups per week for eight weeks. The playgroup was 

designed to resemble a classroom circle time as the children sat on mats in a circle. Each session 

began with a greeting song followed by a playgroup activity and ended with a goodbye song. 

The researcher led the children in six games that progressed in difficulty throughout the 16 

sessions. The Head-Toes-Knees-Shoulders task (HTKS) was used to assess SR skills both pre- 

and post- Red Light, Purple Light game-based intervention.  

The pre- and post-intervention results of the HTKS showed no significant differences in 

SR overall, but students who began with low levels made significant gains. Furthermore, these 

gains correlated positively to the number of groups the children attended (Tominey & 

McClelland, 2011). However, the HTKS task does have a ceiling effect so it is possible that the 
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students who began with high levels of SR were limited in how much they could improve on this 

task. Another concern about this intervention is that many of the games are similar to the 

activities done in the HTKS assessment, thus it is not possible to know if the results are 

transferrable to other situations. In summary, the game-focused red light purple light study found 

that students who began with low levels of SR skills made significant improvements.  

Yoga-Based Intervention 

 Rashedi et al. (2019) conducted a qualitative-exploratory study of kindergarteners’ 

perceptions of their own self- and emotional-regulation after a classroom-based yoga 

intervention. Teachers were provided with 18 videotaped lessons lasting about ten minutes each. 

These were done six times a week for eight weeks with a focus on contemplative practices. Each 

lesson included postures, such as cat, cow, and mountain poses, breathing exercises, such as 

humming breath, and relaxation techniques. During the poses, attention was drawn to the present 

and combining postures and breathing to draw awareness to bodily sensations and emotions. 

Interviews were used to assess children’s perceptions of their SR and emotional regulation as 

children were asked: “(1) if they liked yoga; (2) their favorite part of yoga; (3) how the breathing 

exercises made them feel; and (4) what they learned from yoga” (p. 3396). The responses were 

then transcribed and analyzed using the constant comparison method. Children made comments 

about enjoying the nap pose and not wanting to get up or that staring at something can calm them 

down and breathing helps them to relax. The researchers interpreted these comments to mean 

that the children had gained knowledge of SR skills through their yoga practice (Rashedi et al., 

2019).  

The results were based solely on the children’s perceptions of their own SR and no other 

supporting data, such as teacher reports, was collected. Although self-assessments are useful, the 

addition of observations by teachers could have added some additional reliability to the findings 
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(Amédée et al., 2019). Another limiting factor of this study is that although the postures are a 

crucial part of yoga practice, and were described in detail, the data analysis did not consider that 

improvements in SR may also be correlated to the actual movements.  

Martial Arts-Based Intervention 

 Lakes and Hoyt (2004) studied the impact of Tae Kwan Do training on the physical, 

emotional, cognitive, and prosocial domains of SR in children in kindergarten to Grade 5. A 

martial arts instructor led 45-minute martial arts classes two to three times a week for 26 classes, 

spanning eight to thirteen weeks. These training sessions began with a few minutes of seated 

meditation before moving on to a variety of breathing, physical activity, and body-stretching 

techniques. Throughout the techniques, children were prompted to self-monitor and correct their 

stances, behaviour or thoughts as necessary (Lakes & Hoyt, 2004). SR was assessed both pre- 

and post- intervention using the Response to Challenge Scale (RCS) and the Strengths and 

Difficulties Questionnaire, Teacher Version (SDQT).  

The results demonstrated an improvement in SR skills in cognitive, emotional, and 

prosocial SR post-program. These changes may be due to the explicit SR training that occurred 

during the martial arts training sessions as students were taught to self-monitor their behaviour, 

then select a target behaviour and modify their own as necessary (Lakes & Hoyt, 2004). Despite 

the positive findings, one challenge with this type of intervention is that it requires specially 

trained instructors, making it difficult to maintain in a school setting.  

Multicultural Physical Activity-Based intervention 

 Laberge et al. (2012), assessed the impact of a cardiovascular activity-based intervention, 

FunAction, on SR skills of grade seven and eight students. FunAction was run for 16-weeks 

during lunch, when students chose from a variety of culturally tailored physical activities such as 

hip-hop, aerobics, martial arts, a Swiss ball activity, basketball, and soccer. A self-report 
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questionnaire was administered pre- and post-intervention to measure self-regulation skills, as 

well as self-esteem and concentration. Although there was a significant change in the students’ 

ability to concentrate (Laberge et al., 2012), it did not seem to affect other aspect of SR, such as 

the students’ ability to modulate their behaviours, thoughts and social interactions.   

Rhythm and Movement-Based Intervention 

 Williams and Berthelsen (2019) implemented an intervention program focusing on 

coordinating rhythmic movement with music to improve SR skills for preschool children. 

Trained childhood music specialists lead the classes in two - 30-minute sessions a week for eight 

weeks. The activities were designed to combine coordinated rhythmic movements with 

attentional, emotional, behavioural, and working memory skills. These activities were divided 

into four groups of increasing difficulty. Each group of activities was repeated for four sessions 

before moving on to the next group. SR was measured through teacher reports of the Early Years 

Toolbox Child Self-Regulation and Behavior Questionnaire (CSBQ), specifically the cognitive 

SR, behavioural SR, and emotional SR subscales.   

The results of this study included intervention effects in all teacher reports of emotional 

regulation, but only in one of three communities for behavioural regulation (Williams & 

Berthelsen, 2019). One potential limitation to this intervention is that it required childhood music 

specialists to lead the activities, which is not sustainable in many school settings.  

Primitive Reflexes, Rhythmic Movements, and Self-Regulation 

All of the interventions discussed explored whether there was an effect of the program on 

SR. While many noted success in deeper understanding of the SR relation to physical activity, 

the cause of such effects by the interventions are not clearly explained given limited specificity 

in the particular types of movements. Given the research on primitive reflexes and their typical 
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development into more complex motoric responses with neurodevelopment over time, it is 

critical to explore the potential relationship between primitive reflexes and SR.  

There is a possibility that the behaviours of children whose primitive reflexes have not been 

integrated, may resemble those of children who struggle with self-regulation. As mentioned 

previously, primitive reflexes typically become integrated while the infant naturally performs 

rhythmic movements (Grzywniak, 2017). Research has also demonstrated that reflexes can be 

integrated later in life by mimicking these movements (Blythe, 2005). Thus, it is also important 

to assess any potential relationship between rhythmic movements and SR. 

Primitive Reflexes 

Many bodily functions are programed as reflexes, which are rapid reactions to stimuli 

that occur through neural pathways (Marieb & Jackson, 2018). These reflexes enable us to do 

many things, such as maintain our body posture, avoid pain, and breathe, without having to think 

about them (Marieb & Katja, 2013). Some of these reflexes are innate while others are learned 

(Grzywniak, 2016; Marieb & Katja, 2013). Every child has an innate set of primitive reflexes, 

that are necessary for survival in the first months of life, such as the Moro reflex (MR) and 

Palmar grasp reflex (Grzywniak, 2017; Hickey & Feldhacker, 2021). The MR is an involuntary 

reaction to a threat in which the infant stretches out their arms and legs, throws their head back 

and cries, alerting the parent to their distress (Goddard, 2002; Grzywniak, 2016). The Palmar 

grasp reflex occurs when an infant closes their fingers in response to a touch of their palm. This 

is a precursor to the grasp reflex in which the child can voluntarily grasp items using their index 

finger and thumb (Grzywniak, 2016; Hickey & Feldhacker, 2021). Physiologically, these 

primitive reflexes, or automatic responses to stimuli, may appear up to the sixth month of a 

child’s life, then after serving their purpose, they should become integrated, or fade, allowing 

more complex, life-long reflexes to appear (Zielińska & Goddard-Blythe, 2020). Integration of 
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these reflexes require repetitive, rhythmic movement, such that they become automatic and more 

mature motor reflexes may develop to produce more sophisticated responses to various contexts 

(Blythe, 2012, 2013; Callcott, 2012; Pecuch et al., 2020). 

During the first year of life, as children move instinctively in repetitive, rhythmic ways, 

such as rocking, rolling and twisting, these commands become automatic in the brain and the 

reflexes become integrated, or fade, providing a foundation for the development of more 

complex reflexes enabling the child to have more control over their response to stimuli (Blythe, 

2012, 2013; Callcott, 2012; Pecuch et al., 2020). When these reflexes become integrated in the 

central nervous system, unnecessary reflex reactions are blocked, allowing for the development 

of more complex reflexes, such as the development from MR to the less dramatic startle reflex 

and Palmar Grasp reflex to a mature, voluntary grasp reflex (Gieysztor et al., 2018; Grzywniak, 

2016; Hickey & Feldhacker, 2021). Primitive reflexes have an important role in development as 

they begin in the brain stem and gradually transition to a cortically controlled response as the 

child learns to move against gravity and manage voluntary movements (Blythe, 2005; Gieysztor 

et al., 2018). The importance of movement in child development has long been recognized by 

leading psychologists such as Piaget (Zielińska & Goddard-Blythe, 2020). By studying his 

children from birth to age 2, Piaget identified stages of development in a child’s life that were 

based on movement and sensory input (Lefmann & Combs-Orme, 2013). Piaget described 

primitive reflexes, such as the Palmar reflex and identified repetitive movements which enabled 

the child to advance in their development (Lefmann & Combs-Orme, 2013). Primitive reflexes 

open neural pathways and repetitive movements strengthen both the muscles and the neural 

connections such that more mature reflexes appear enabling the child to develop higher order, 
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voluntary motor functions (Grzywniak, 2016; Lefmann & Combs-Orme, 2013; Rashikj-

Canevska & Mihajlovska, 2019).  

If a child skips these repetitive movement patterns, or does not have enough practice, 

these primitive reflexes may not integrate well enough (Grzywniak, 2017). If these primitive 

reflexes remain, they can disturb the child’s natural development causing difficulties in both 

social and educational aspects of a child’s life as those reflexes continue to be provoked by those 

stimuli, affecting the child’s emotional development (Gieysztor et al., 2018; Pecuch et al., 2020). 

Other studies of school-aged children’s primitive reflexes have included measures of their Moro 

reflex (MR), symmetrical tonic neck reflex (STNR), asymmetrical tonic neck reflex (ATNR), 

and tonic labyrinthine reflex (TLR) (Gieysztor et al., 2018; Hickey & Feldhacker, 2021; 

Konicarova & Bob, 2012; Pecuch et al., 2020). Research suggests that if the ATNR is not 

integrated, the child may have difficulty eye tracking, crossing their mid-body and distinguishing 

left from right, making it difficult to read and write. The other three reflexes, including the Moro 

reflex (MR), symmetrical tonic neck reflex (STNR) and tonic labyrinthine reflex (TLR) may be 

related to SR as will be discussed in the following paragraphs. 

Moro Reflex. The MR develops in utero and usually fades by the time a child is six 

months old (Futagi et al., 2012; Goddard, 2002; Hickey & Feldhacker, 2021). The MR is an 

instinctive reaction to threats and serves to arouse the child and make the caregiver aware that 

assistance is required as the child throws back their head, extends arms and legs and cries out 

(Hickey & Feldhacker, 2021; Pecuch et al., 2020). The MR is observed as the infant stretches 

their head, hands, and legs backwards, then curls up into a ball (Grzywniak, 2016). With enough 

repetition of these movements, the MR becomes integrated and is replaced by the less dramatic 

Strauss (startle) reflex (Pecuch et al., 2020). Hickey and Feldhacker (2021) did a study of 4-6 
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year-olds in a mid-West USA public school and observed the MR was still present in 

approximately 25% of the children. If the MR does not get integrated (fade), the child will 

remain hypersensitive and often over-react to certain stimuli, may be aggressive (Zielińska & 

Goddard-Blythe, 2020) and may be anxious or hyperactive (Chafouleas et al., 2019; Grzywniak, 

2016; Hickey & Feldhacker, 2021). In a kindergarten classroom, a child whose MR is active, 

may be over-sensitive to external stimulation and overreact to perceived offenses. The following 

is an example that could occur in a kindergarten classroom. While the class was sitting in a group 

for a lesson, one boy tried to get another boy’s attention by tugging on his t-shirt. The boy whose 

shirt was tugged punched the first boy because he did not like being touched.  

Symmetrical Tonic Neck Reflex. The STNR typically appears at four to six months and 

should fade completely by 12 months (Blythe, 2012; Grzywniak, 2016; Hickey & Feldhacker, 

2021). The STNR becomes active as a child is preparing to crawl by learning to push up on their 

hands and knees (Blythe, 2012). The reflex pattern of the STNR can be seen when the child is on 

hands and knees with their head up, arms straight and the legs bent. When the child brings their 

head down, the arms become bent and the legs straighten (Bruijn et al., 2013). As children rock 

on their hands and knees they are strengthening their muscles in preparation for crawling, 

enabling integration of their STNR (Blomberg, 2015; Goddard-Blythe et al., 2021) which is then 

replaced with balance reflexes (Grzywniak, 2016). Gieysztor et al. (2018) reported active STNR 

in 6% of the four to six year-olds while Hickey and Feldhacker (2021) observed it in 12% of 

their children. Poor integration of the STNR has been linked to poor posture, poor hand-eye 

coordination, and difficulty focusing on a task (Chafouleas et al., 2019; Gieysztor et al., 2018; 

Zielińska & Goddard-Blythe, 2020). A possible example from a kindergarten class is a girl who 
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constantly fidgets and spins around on her chair. In an attempt to remove distractions, all items, 

such as pencils were removed from her table, after which, she played with her hair. 

Tonic Labyrinthine Reflex. The TLR develops prenatally and usually fades by the time 

the child is six months old (Grzywniak, 2016; Hickey & Feldhacker, 2021). It helps a child to 

adapt to gravity by developing tone, balance, posture, and co-ordination (Blomberg, 2015; 

Hickey & Feldhacker, 2021). As the child moves their head forward, their arms and legs bend. 

Then, moving the head back, their arms and legs straighten. These actions allow the child to 

develop the muscle tone necessary to control their head and body posture, enabling the TLR to 

fade (Blomberg, 2015; Blythe, 2012; Hickey & Feldhacker, 2021), and be replaced with balance 

reflexes (Grzywniak, 2016). Gieysztor et al. (2018) observed the TLR in 11% of the children in 

their study and Hickey and Feldhacker (2021) observed it in 30% of their students. Retained 

TLR has been associated with poor balance, disorientation, and emotional dysregulation 

(Gieysztor et al., 2018; Hickey & Feldhacker, 2021; Taylor et al., 2004). An example of this 

happened in a kindergarten gym class. One girl was being particularly silly and asked to move 

away from her friend. She became sulky and refused to do anything the rest of the gym class. 

Upon returning to the classroom, she was asked to do some reading. However, as she was still 

upset about the incident in the gym, she continued to sulk and refused to participate. Many of the 

symptoms described in children who retain active primitive reflexes resemble those of children 

who struggle to self-regulate. There is recent research delving into the prevalence of and 

potential challenges related to retained primitive reflexes. 

Prevalence of Primitive Reflexes and Related Challenges. 

 Studies have assessed the prevalence of persistent primitive reflexes  and their 

relationships with attention (Hickey & Feldhacker, 2021), psychomotor abilities (Gieysztor et al., 

2018), and ADHD (Konicarova & Bob, 2012). All of these researchers used the primitive reflex 
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assessments that were developed for the Institute for Neuro-Physiological Psychology (INPP) 

(Blythe, 2012). As a child’s motor development is constantly evolving and developing into more 

complex motor skills (Blythe, 2012; Goldberg et al., 2012), the purpose of these assessments is 

to identify whether a child’s primitive reflexes have transitioned into mature, postural reflexes 

allowing for volitional activity and if the child may require an intervention (Blythe, 2012). Thus, 

they are scored on a 5-point scale. A score of zero identifies children whose primitive reflexes 

are fully integrated, and no action is required. It is suggested that if the child has a low score of 

one to three, then the reflex is still maturing and is not likely to have any significant impact on 

their overall achievement (Blythe, 2005), but the child might benefit from some reflex 

integration activities to prevent psychomotor delays and subsequent disorders (Blythe, 2012; 

Gieysztor et al., 2018). However, if the child scores four or five, the development of their 

reflexes is delayed and an intervention should be considered (Blythe, 2012). Konicarova and Bob 

(2013) simplified this process to develop a 3-point scale. Zero represents complete integration of 

the reflex as in INPP. However, 1 now represents any scores of one to three in the INPP 

assessment and 2 represents an INPP score of 3 or 4. These simplified scores were also used by 

Hickey and Feldhacker (2021). The following paragraphs describe three studies that measured 

the prevalence of primitive reflexes in school-aged children. In order to be consistent, the INPP 

level one to three results are combined to identify students whose primitive reflexes are 

developing and levels four and five have been combined to identify students whose reflexes 

remain very active or are retained. 

 Hickey and Feldhacker (2021) did a study about the prevalence of primitive reflex 

retention among four- to six-year-olds and any correlation with attention. The MR, STNR and 

TLR were all assessed. The results indicate that 29% of the children in their study have retained 
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their MR, though it does not identify how strong these reflexes are. The STNR was found to be 

retained in 12% of their students and only weakly present in 48%. Similarly, the TLR was 

retained in 30% of the students and only weakly present in 52% (Hickey & Feldhacker, 2021). 

This study revealed a statistically significant correlation between retention of the MR and 

inattention, but no significant relationships with the STNR or TLR.  

  Gieysztor et al. (2018) completed a study of 35 healthy preschool children, ages 4-6, to 

define the prevalence of persistent primitive reflexes and analyze if there was any impact on the 

children’s psychomotor development. Psychomotor development refers to the development of a 

child’s movement and coordination as well as psychological skills, such as emotional SR 

(Romero-Martínez et al., 2018). These skills are an important part of child development as 

children with delayed motor skills are less likely to participate in social play, further limiting 

their opportunities to develop both their motor and their social skills (Zaragas & Pliogou, 2020). 

During the study, the children’s STNR and TLR were assessed using the INPP rating scale and 

their psychomotor abilities were examined using the Motor Proficiency Test for children 4-6 

years old, MOT 4-6. It was found that 6% of the children had strongly retained their STNR, and 

65% still had remnants of it. Similarly, 11% of the children had retained their TLR, while 61% 

still had some reaction (Gieysztor et al., 2018). They also found there was a statistically 

significant correlation between persistent primitive reflexes and delayed psychomotor abilities. 

They suggested that persistent reflexes can affect a child’s psychomotor development and 

concluded that interventions, in which a child mimics the repetitive movement patterns of 

infants, should occur (Gieysztor et al., 2018).  

 A study done by Konicarova and Bob (2012) examined the potential connection between 

primitive reflexes and ADHD in 8-11 year old’s. ADHD can be described as a collection of 
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symptoms including hyperactivity, impulsivity, and inattention, which makes it difficult for a 

person to concentrate and maintain emotional control (Thao, 2021). Using the INPP rating scale, 

Konicarova and Bob (2012) measured the MR of 40 students, 20 who were diagnosed with 

ADHD and 20 who were not. 85% of the students with ADHD had retained MR, while only 5% 

of the control group had retained MR (Konicarova & Bob, 2013).  

 The research presents statistically significant relationships between retained primitive 

reflexes and a variety of challenging conditions including challenges with attention, psychomotor 

development delays, and ADHD. Children with any of these challenges could present in the 

classroom as lacking SR skills. A child who struggles with attention may not be able to 

selectively focus on the stimuli needed to complete a task, and be easily distracted (Hickey & 

Feldhacker, 2021). A child with delayed psychomotor development may struggle with emotional 

SR (Romero-Martínez et al., 2018), and a child with ADHD has difficulty focusing and struggles 

with impulse control (Thao, 2021). While children with fully retained primitive reflexes need 

intervention, this research also suggests that residual amounts of primitive reflexes are pervasive 

in young children, and they, too, may benefit from some integration exercises in a group setting 

(Blythe, 2012; Gieysztor et al., 2018; Pecuch et al., 2020). 

Primitive Reflexes and Self-Regulation 

Although there is no known literature making a direct link between primitive reflexes and 

SR, there is a common symptomatology between them. There is evidence to suggest that retained 

primitive reflexes may be linked to difficulties with concentration and sitting still, as well as 

social functioning and emotional and behavioural challenges (Gieysztor et al., 2018; Goddard-

Blythe et al., 2021; Pecuch et al., 2020; Zielińska & Goddard-Blythe, 2020). Children who self-

regulate are capable of managing their attention, thoughts, behaviours, emotions, and social 

interactions effectively and appropriately and retained primitive reflexes may make that very 
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difficult. Active primitive reflexes may be a factor in the biological domain that causes stress for 

children, making it more difficult for them to manage their stress in other domains, thereby 

making SR impossible. Fortunately, research suggests that it is possible to integrate these 

primitive reflexes by practicing rhythmic movements (Blythe, 2012; Gieysztor et al., 2018; 

Grzywniak, 2017; Pecuch et al., 2020). 

 Rhythmic Movements and Primitive Reflexes. It has been suggested that rhythmic 

movements, specifically exercises which mimic the rocking, rolling, and twisting movement 

patterns most children instinctively do in the first year of life, can give the children’s brains a 

‘second chance’ to integrate these reflexes (Gieysztor et al., 2018; Grzywniak, 2017; Pecuch et 

al., 2020). This makes sense as “reflexes are continually being recalibrated using mechanisms of 

plasticity, similar to those involved in learning and refining of other motor skills” (Goldberg et 

al., 2012). Blythe (2012) claims that, “primitive reflexes can and do respond to specific physical 

interventions and that maturation in reflex status is accompanied by improvements in 

coordination and educational measures” (p.15), and suggests that there is empirical support from 

teacher reports of behavioural improvements.  

 Blythe (2005) summarized findings from a series of independent studies that had been 

done to assess the Institute for Neuro-Physiological Psychology (INPP) developmental exercise 

program. Eight hundred ten children, aged 4-10, from four different schools were involved in 

these studies. Some children participated in the INPP exercise program, others in an alternative 

exercise program and still others had no change to their usual routine. STNR and TLR primitive 

reflexes were assessed both pre and post-intervention using the INPP assessment tool. The INPP 

exercise program consisted of a series of developmental movements based on the rhythmical 

stereotype movements that infants naturally do in the first year of life. These movements were 
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supervised by classroom teachers for ten minutes a day, every day for an entire school year. 

Although the studies varied in their research designs, the results consistently showed 

significantly greater improvements in primitive reflex scores for children who participated in the 

INPP exercise program (Blythe, 2005).  

 A more recent study was done to assess the usefulness of the INPP exercise program for 

children with learning difficulties. Grzywniak (2017) assessed STNR and TLR primitive reflexes 

in 104 children with learning difficulties both pre and post-completion of the INPP exercise 

program which consists of twenty-four exercises, starting with neck strengthening movements 

and ending with crawling exercises, mimicking the motor patterns that children naturally do in 

their first year of life. These were done for about fifteen minutes a day, five days a week for an 

entire school year. Although all children, even those in the control group, made improvements by 

the end of the school year, children who participated in the INPP exercise program, had much 

better results with a high level of statistical significance (Grzywniak, 2017). The results of these 

studies suggest that these rhythmic movements may integrate primitive reflexes. 

Rhythmic Movement and Self-regulation. As mentioned previously, the research done 

on movement-based interventions and executive functioning skills support the idea that 

cognitively demanding, coordinated exercises improve executive functioning skills (Alvarez-

Bueno et al., 2017; Ludyga et al., 2018; Pesce et al., 2016). Rhythmic movements are 

coordinative exercises that are designed to mimic the rocking, rolling, crawling movements 

naturally done by infants. These patterns need to be repeated often to strengthen the child’s 

muscles and neural connections (Blomberg, 2015; Blythe, 2005; Grzywniak, 2017). These neural 

connections are necessary to allow for integration of the primitive reflexes, allowing the more 

mature, postural reflexes to emerge (Blomberg, 2015; Blythe, 2012; Grzywniak, 2017).  



 27 

For children whose primitive reflexes are active, these rhythmic movements are 

cognitively demanding, coordinative exercises and may improve executive functioning skills, 

which them present as improved SR skills. Active primitive reflexes can manifest themselves in 

children as explosive reactions to stimuli, emotional immaturity, attention deficit, poor posture 

and difficulties sitting still (Gieysztor et al., 2018; Grzywniak, 2017; Pecuch et al., 2020). These 

rhythmic movements give the child another opportunity to integrate their primitive reflexes 

(Blythe, 2012; Grzywniak, 2017). If this occurs, it may be easier for the student to concentrate, 

sit still, and regulate their emotions, which the teacher may perceive as improved SR skills.  

Rockin’ Reflex 

Due to an urgent need for research-based SR training resources, the gaps in research 

connecting integrated primitive reflexes to SR, and the need for feasible and practical tools for 

classroom implementation, the Rockin’ Reflex package will be examined. Rockin’ Reflex 

includes videos of guided movement songs that claim to help students with their SR and improve 

their ability to focus on learning by doing rhythmic movements to integrate primitive reflexes 

(Jones-Twomey & Ronno, 2019). Rhythmic movement training is a motor training program that 

was designed after observing the spontaneous rhythmic movements infants naturally perform. 

(Blomberg, 2019; Blythe, 2005). The movements used in the Rockin’ Reflex videos are designed 

specifically to integrate the MR, STNR, and TLR. The Popcorn song focuses on the MR, Happy 

Dog, Angry Cat focuses on the STNR, and the Silly Seal Slide, focuses on the TLR (Jones-

Twomey & Ronno, 2019). As students follow the videos, they will be doing purposeful rhythmic 

movements to integrate their primitive reflexes while maintaining a beat.  

 These movements are similar to the yoga movements described by Rashedi et al. (2019) 

and mimic the movement patterns many children naturally do in their first year of life as 

suggested by various researchers. During the popcorn song, children are instructed to curl up in a 
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ball to be a kernel of popcorn, they are actually doing the hug pose on their backs and the song 

ends with children lying down quietly crossing their arms and legs as with the pretzel. When the 

child curls up into a ball, then extends their arms, legs and head as suggested, they are integrating 

their MR (Grzywniak, 2017). When acting as a silly seal, the child is actually doing the cobra 

pose as well as rocking back and forth into rock poses as described by Rashedi et al. (2019). As 

the child lifts their head, straightening their arms and legs, they are integrating their TLR 

(Blomberg, 2015; Hickey & Feldhacker, 2021). Finally, the happy dog and angry cat actions are 

the same as the cat and cow stretches (Rashedi et al., 2019). As the child rocks back and forth on 

all fours, raising and lowering their head, they are integrating their STNR (Blomberg, 2015; 

Goddard-Blythe et al., 2021). In addition to the actual poses, the Rockin’ Reflex videos have 

children doing these movements to music, such that children have to keep the beat with age-

appropriate, motivating songs as suggested by Williams and Berthelsen (2019). 

Summary  

 Many previous studies have described the stages of primitive reflex development and the 

potential problems that active primitive reflexes may cause (Hickey & Feldhacker, 2021), 

particularly for children with disabilities, such as cerebral palsy (Pecuch et al., 2020). However, 

it is only the most recent studies that have considered the potential for active primitive reflexes in 

otherwise healthy, young children (Hickey & Feldhacker, 2021; Pecuch et al., 2020). These 

studies identified active primitive reflexes in a few students (5%-12%) and residual primitive 

reflexes in a large percentage of students (70-84%) (Hickey & Feldhacker, 2021; Konicarova & 

Bob, 2012; Rashikj-Canevska & Mihajlovska, 2019). Studies have illustrated that rhythmic 

movements can give a child a second chance to integrate their primitive reflexes (Blythe, 2005; 

Grzywniak, 2017). As these rhythmic movements are cognitively demanding, coordinated 

movements, they may also be able to improve executive functioning skills as suggested by 
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(Alvarez-Bueno et al., 2017; Pesce et al., 2016). As executive functions are necessary for self-

regulation skills (Verburgh et al., 2014; Willoughby et al., 2017), these exercises may also help 

to improve self-regulation skills.  

The Rockin’ Reflex program that will be studied in this thesis is a rhythm and movement-

based intervention, requiring coordinated movements to be done to the rhythm of the music. 

More specifically, the coordinated rhythmic movements were designed specifically to integrate 

primitive reflexes in a fun, age-appropriate manner. As such, it has the potential to help children 

to integrate their primitive reflexes which may in turn, make it possible for them to self-regulate 

their attention, thoughts, behaviours, emotions, and social interactions effectively and 

appropriately. 
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Chapter 3 

Methodology 

The purpose of this study was to assess the whether the Rockin’ Reflex intervention helps to 

improve SR skills in kindergarten children. A quasi-experimental pre-post design (Privitera & 

Ahlgrim-Delzell, 2018) was used in this research to address the following research questions on 

the relationships between primitive reflexes, self-regulation, and rhythmic movement as related 

to Kindergarten-aged students: Is there a relationship between: 

4)  primitive reflexes and self-regulation; 

5) rhythmic movements and primitive reflexes; or 

6) rhythmic movement and self-regulation? 

And, if so, how can such relationships be described? 

This chapter provides details on procedures and tools used from the project planning to 

the analysis. This includes information about the recruitment process and participants 

characteristics. In addition, the measures and materials used to assess primitive reflexes, self-

regulation (SR), and social validity are all described. Finally, steps taken in procedures including 

training and application of the Rockin’ Reflex intervention and data analysis are recounted and a 

description of ethical considerations is included. 

Recruitment and Participants 

A convenience sampling method was used to recruit teacher and student participants. 

School principals of all 32 elementary schools in one English Catholic school board in Ontario 

were the initial contacts for recruitment. An email with an invitation to participate in the study 

was sent to each of the principals requesting permission and specific contacts for the 
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kindergarten teachers within their building. The principal and teacher recruitment email scripts 

can be found in Appendices D and E. 

From the initial emails, 14 principals responded positively with all relevant teachers’ 

names and contact information. Four also included names and emails for the early childhood 

educators (ECEs) working in their kindergarten programs. Each of the 27 principal-identified 

teachers and eleven ECEs were emailed directly with invitations to participate in the study. This 

was to ensure that they were participating freely, as individuals who choose to participate are 

more likely to take ownership over the practice and have been shown to implement programs 

with greater fidelity (Robertson, 2020). In the recruitment email, interested teachers were asked 

to contact the researcher by e-mail to express their interest.  

Initially, 13 teachers expressed interest. Before sending out the combined Letter of 

Information and Consent Forms (LOI/CF; see Appendix F), the researcher confirmed via email 

with each teacher whether they met the inclusion criteria: a) certified by the Ontario College of 

Teachers, b) had at least one year of experience teaching kindergarten, and c) were willing to 

provide daily body breaks for their students. Once inclusion was confirmed, the LOI/CF forms 

were sent. The signed consent, which included a brief description of the study and the 

obligations of the teacher as well as the reassurance that they could withdraw at any time,  

acknowledged their willingness to participate in the research study (Privitera & Ahlgrim-Delzell, 

2018). Once the teacher LOI/CFs were received, the parent LOI/CF was emailed to the teacher 

for distribution to their students. Prior to sending the parent LOI/CFs home, two teachers 

withdrew from the study due to health challenges. A third teacher had received consent from 

parents and withdrew from the study after a couple of days explaining that there was not enough 

space in her classroom to do the movements while maintaining social distance. She had not yet 
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sent the LOI/CFs to the researcher. Other than these noted here, no withdrawals or removal of 

data were requested throughout the study.  

The seven participating teachers sent the LOI/CF for parents and students (see Appendix 

G) home with every child in the class. Included in the letter was a statement that although all 

students would be participating in the program, only the first 8 students who have signed consent 

would participate in the assessment and data collection within the study. Due to the age of the 

student participants, parents provided consent on behalf of their children. Parents with an interest 

in participation returned signed consent forms to their child’s teacher, who transferred the first 

eight forms that were received to the researcher. In addition, verbal assent was also received 

from students before assessments were started. 

Participants in this study included seven teachers, one ECE, who was working with one 

of the primary teachers, and 54 students, all of whom continued with the study through to the 

end. One teacher only had six students participate in the study. Other data, such as details about 

participants and demographics of the classroom and school were collected to assess if they were 

modifying variables. Teachers were asked how many years they had been teaching, and how 

many of those have been spent teaching kindergarten as well as how many students are at their 

school, and how many in their class. All seven classes were JK/SK splits. School setting was 

descried as either urban or rural. Statistics Canada defines a city as having a minimum 

population of 50 000 (Statistics Canada, 2022). Thus, any schools in cities, with populations of at 

least 50 000 were considered urban. Any towns, with populations under 50 000 were considered 

rural. Minutes per day of physical activity is defined as the approximate number of minutes 

during the school day that each teacher dedicates to gross motor activities, such as physical 

education time or outdoor play. The sex and ages of the students participated in the study are also 
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included. Next is a brief description of physical classroom arrangement to enable participation in 

the videos as well as the time of day the activities were completed. These details are listed in 

Table 1. 
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Table 1 

Details of Participants and Demographics for Each Class in the Study 

 Years 

Teaching 

Years 

Teaching K 

School 

Setting 

# students 

in school 

# students 

in class 

min/day 

physical 

activity 

M/F 

Partic-

ipants 

Participant

age range 

(months) 

Set-up for 

Rockin’ Reflex 

Time of day 

1 8 3 rural 148 25 40 4/4 51.5-71 Projected onto Smartboard 

up front – students close on 

carpet or yoga mats 

11:15 am 

2 17 8 urban 240 25 100 2/4 52.25-69 Projected onto Smartboard 

up front– students spread 

around room between tables 

10:30 am & 

2:20 pm 

3 10 3 rural 214 24 75 3/5 50.5-68.25 Projected onto Smartboard 

up front – students on carpet  

1:10 pm 

4 24 15 urban 365 33 140 3/5 49.5-70.75 Projected onto Smartboard 

up front– students along 

aisle between tables 

8:30 am 

5 11 6 urban 494 27 140 4/4 50.75-68.5 double room to spread out at 

the carpet area (in front of 

smartboard). 

12:30 pm 

6 25 

ECE: 15 

 

7 

ECE: 3 

 

urban 155 26 145 5/4 48.25-72 Projected onto gym wall 10 am 
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7  15 7 rural 290 25 120 3/4 48-69.5 Projected onto Smartboard 

up front – students on carpet 

there 

11:15 am 
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Setting 

 In Ontario, young children have the opportunity to engage in a play-based curriculum 

within a full-day early learning kindergarten program (Cleveland, 2021). The program is led by a 

kindergarten team consisting of an early childhood educator (ECE) and a kindergarten teacher. 

The combination of ECEs’ knowledge of early childhood development, observation, and 

assessment skills complement the teachers’ knowledge of the broader elementary curriculum, 

assessment, evaluation, and reporting. The ECE and teacher work as a team to provide an age-

appropriate program in a safe and healthy learning environment.  

 It is worth noting that this study took place during the COVID-19 pandemic. As a result, 

the researcher did not have physical access to the schools, and all training and support was 

completed virtually. This also required that the intervention and all assessments be conducted 

solely by the classroom teachers and ECE. Additionally, school-based COVID protocol had an 

impact on intervention delivery including requirements for wearing masks and maintaining 

social distance (staying 2 m apart) whenever possible. This made it challenging for some 

teachers to find enough space to do the intervention. Although some teachers have a large, carpet 

area, or regular access the gym, other teachers required students to do the movements on the 

hard, tiled floor, between tables, etc. and one teacher chose to drop out of the study due to this 

challenge. 

The Rockin’ Reflex program was integrated into the daily routine as a component of the 

students’ daily physical activity and at the time of the teachers’ choosing. Six of the teachers 

projected the videos onto a smartboard at the front of the classroom and one teacher projected it 

onto the gym wall and children were spread out on the floor where they could see it. Specifics 

about what time of day and how the space was organized to do the Rockin’ Reflex program are 
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also included in Table 1. Each classroom had a pre-established space, often signified by a large 

rug, designated for group activities. Four of the teachers in this study had students participate in 

the Rockin’ Reflex videos in this carpet area. However, three classrooms did not have enough 

space due to attempts at social distancing. Thus, two teachers had students spread around the 

room, in aisles and between tables. The third teacher took her class to the gym where they had 

room to spread out. 

Variables 

 The independent variable for this study was the rhythmic movement modeled in the 

Rockin’ Reflex package that the students followed each day. The dependent variables included 

both primitive reflexes and self-regulation abilities. The primitive reflexes considered were the 

Symmetrical Tonic Neck Reflex (STNR), Tonic Labyrinthine Reflex (TLR), and Moro reflex 

(MR). Self-regulation abilities were divided into behavioural, cognitive, and emotional 

components. Data was collected on participants and school demographics as they were potential 

moderating variables. This included teaching experience, school setting, number of students in 

the school and classroom, minutes of daily physical activity, sex, and age of the participants, 

classroom set up for and time of day that the Rockin’ Reflex intervention was done. 

Measures 

 Primitive reflexes, self-regulation abilities, and social validity were all measured both pre 

and post-intervention. Figure 2 provides a visual representation of these data collection phases. 

Figure 2 

Variables and Data Collection Phases 
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Assessment of Primitive Reflexes 

 Every child is born with primitive reflexes that are necessary for infant survival, but these 

should become integrated in the first year of life as the child moves instinctively in repetitive, 

rhythmic ways (Blythe, 2013; Grzywniak, 2017; Hickey & Feldhacker, 2021). If these reflexes 

do not become integrated, they may disturb a child’s natural development causing social and 

academic difficulties (Gieysztor et al., 2018; Pecuch et al., 2020). For the purpose of this study, 

the Moro reflex (MR), symmetrical tonic neck reflex (STNR), and the tonic labyrinthine reflex 

(TLR) were studied as the symptomology all three reflexes, if not integrated by the time a child 

enters school, resemble those of children who struggle to self-regulate. If the MR is present 
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(retained), the child may be over-reactive to stimuli and may be aggressive, anxious, or hyper-

active (Zielińska & Goddard-Blythe, 2020). If the STNR is active, the child may have poor 

posture, poor co-ordination, and struggle to focus (Gieysztor et al., 2018; Zielińska & Goddard-

Blythe, 2020). Finally, TLR has been connected to emotional dysregulation (Gieysztor et al., 

2018; Hickey & Feldhacker, 2021). 

The absence (integration) or presence (retained) of the MR, STNR, and TLR were 

assessed through visual observation of the children as they participated in the Rockin’ Reflex 

videos at the beginning and end of the intervention. The classroom teacher or ECE, assessed 

these primitive reflexes both pre and post-intervention for all students who participated in the 

study. The observational targets and scoring system were based on the Institute for Neuro 

Physiological Psychology (INPP) developmental screening test that has been used in other 

studies which considered primitive reflexes (Gieysztor et al., 2018; Pecuch et al., 2020). The 

checklist was designed to enable teachers to assess primitive reflexes while the students were 

participating in the movement-to-music videos with their classmates. To assess these checklists, 

the MR, STNR, and TLR of 27 children, consisting of 14 males and 13 females, ages three to 

seven, were assessed using both the INPP assessment tool (Blythe, 2012), and the Rockin’ 

Reflex checklists. As with Volckaert and Noël (2015), these results were compared using 

Cronbach’s alpha to assess how closely related the two assessments were. Although Cronbach’s 

alpha coefficient should ideally be equal to or above 0.7, this test is very sensitive to the number 

of items being assessed and Pallant (2016) suggested an alpha coefficient equal to or above 0.5 

for fewer than 10 items. The value of Cronbach’s alpha for each pair of checklists were a=0.528 

for the MR, a=0.702 for the STNR, and a=0.540 for the TLR.  
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When teachers completed the checklists, they were sent to the researcher for scoring. As 

with the INPP developmental screening, a score of 0 represents a fully integrated (absent) reflex 

and the higher the score, the less integrated the reflex is, though they are not scalable, making 

data ordinal in nature. For example, to assess the TLR during the Silly Seal Slide, the child 

should be able to lie on their stomach, then push up on their hands with their head looking 

forward, slight bend at the elbows, and fingers flat and pointing forward. If a child can do all of 

this, their TLR is fully integrated, and their score would be zero. If the TLR is not fully 

integrated, several things can happen, depending on how far along they are. If it is not integrated 

at all, they will not be able to push their body up, which would be scored as 2. If their TLR is 

partly integrated, they may be able to push their body up, but not lift their head and would score 

1 instead. Three other positions that suggest lack of integration include hyperextended elbows, 

hands in fists or with fingers pointed outward, and feet are not relaxed as the child either crosses 

at the ankles or is up on their toes. Each of these would receive a score of 1. These scores would 

then be added up to a maximum of 5.  

Materials. Teachers were provided with electronic PDF checklists to assess primitive 

reflexes. All of the teachers then printed these for use and scanned the completed checklists to 

email back to the researcher. The checklists were created collaboratively by Liz Jones-Twomey 

and the researcher for the purpose of this study. Three checklists were created, for the Popcorn, 

Happy Dog Angry Cat, and Silly Seal Slide songs. These checklists focused on the MR, STNR, 

and TLR, respectively. Each checklist has the same format, consisting of timestamps to match 

the videos on the furthest left side of the page, then two columns of photos illustrating what the 

teachers might see as the children follow the videos. The left-hand column provides photos of 

children who have their reflexes integrated, doing the movements correctly. The right-hand 
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column consists of photos illustrating compensations that children might do if their primitive 

reflexes are not integrated. Teachers then watch the children as they participate with the videos 

and check the images that represent how the children are doing each movement. The checklists 

can be found in Appendices H, I, and J. 

Assessment of Self-Regulation 

 The Early Years Toolbox’s Child Self-Regulation and Behaviour Questionnaire (CSBQ; 

Howard & Melhuish, 2017) is a 33-item educator-report questionnaire which asks the respondent 

to evaluate the frequency of target behaviours of 3-6 year-olds in a Likert scale format from 

ranging from 1 (not true) to 5 (certainly true). The internal consistency of these three subscales 

all have sufficient results from the Cronbach’s α scores: Behavioural SR = 0.89, Cognitive SR = 

0.87, and Emotional SR = 0.83 (Howard & Melhuish, 2017). This survey is divided into both 

self-regulation and social development sub-scales. Self-regulation is divided in to three 

subscales: behavioural, cognitive, and emotional. The behaviour component of the questionnaire 

consists of sociability, externalizing, internalising, and prosocial behaviour. (Howard & 

Melhuish, 2017). Previous research suggests that the CSBQ is sensitive enough to measure 

changes in emotional SR and may be sensitive enough to assess changes in both behavioural and 

cognitive SR after a short-term intervention (Williams & Berthelsen, 2019).  

For the purpose of this research, only the questions relating to the behavioural, cognitive, 

and emotional sub-scales of self-regulation were used. This resulted in a total of 17 questions, 

eight of which were reversed, meaning they were written negatively. For example, while most 

questions in the CSBQ are written positively, such as “Gets over being upset quickly”, reversed 

questions are written negatively, such as, “Easily upset over small events”. Each question is 

given a score of one to five, five being very true. If a question is written negatively, the scores 
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are reversed. This means that a 5 will become 1, 4 becomes 2, and so on. After the appropriate 

scores are reversed, the scores within each subset are averaged to produce a final score between 

zero and five for each subset of questions. The behavioural score is an average of six items, three 

of which are reversed. The cognitive subset uses an average of five items and the emotional 

subset averages six items, of which four are reversed (Howard & Melhuish, 2017). Children 

falling in the ranges from 3-4.7 for behavioural self-regulation, 3-4.4 for cognitive self-

regulation, and 3.2-4.5 for emotional self-regulation are considered to be progressing as expected 

for their age (Howard & Melhuish, 2017). These seventeen questions were then input into 

Qualtrics, an on-line survey, and the link was shared with the teachers. The questions were then 

scored as set out by CSBQ: scores were reversed for any reversed questions, then the scores for 

each subset of self-regulation were averaged. The questions and scoring explanation, including 

which questions were reversed and which questions belong in each of the SR subsets can be 

found in Appendix K.  

Materials. Teachers were emailed a link to the SR assessment that was done in Qualtrics. 

This was done both after the training, before the intervention began, and again after the 

intervention was complete. The same survey was completed twice for each child. 

Assessment of Social Validity 

 Social validity refers to the process of having consumers evaluate an intervention 

(Finney, 1991) which Park and Blair (2019) suggest can occur at several points in the study. For 

this study, it was conducted prior to starting and at the conclusion of implementing the 

intervention because interventions deemed acceptable and feasible are more likely to be 

implemented with fidelity and continued in practice (Park & Blair, 2019). Chafouleas et al. 

(2009) developed a Usage Rating profile to assess factors that may influence the quality and 
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usefulness of an intervention. She suggests that measures of acceptability (Does the teacher 

believe the program to be appropriate and is she enthusiastic about using it?), understanding 

(Does the teacher feel they understand the intervention well enough to implement it?), and 

feasibility (Does the teacher believe she has the time, resources, and effort required for the to be 

program sustainable?) should be included when considering the effectiveness of an intervention. 

In this study, social validity was assessed both pre and post-intervention to provide a picture of 

the teachers' impressions of the program, assessing their interest and acceptance of the program 

both before starting the program and after implementing it. The questions in the teachers’ 

surveys were based on the Usage Rating Profile-Intervention Revised (Chafouleas et al., 2011).  

Teachers completed a pre-intervention survey after their training session before they 

implemented the program. In this survey, teachers were asked about how important they believe 

SR and physical activity are to a child’s success in their classroom as well as their first 

impression of the Rockin’ Reflex program and the usefulness of the training. There was also an 

option to include any additional comments they might like to offer. These questions can be found 

in Appendix M. 

Following completion of the 8-week intervention, teachers completed a second social 

validity survey. This was a brief, 5 Likert question survey in which teachers were asked for their 

impressions of Rockin’ Reflex: if they will continue to use it, how easy it was to implement, and 

if they felt the program helped with the students’ self-regulations skills. These survey questions 

were followed by two optional questions asking for more details with respect to ease of 

implementation (time, resources, and effort required) as well as any additional comments about 

the music, movements, effectiveness, or anecdotes that they’d be willing to share. These 

questions can be found in Appendix N. 
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As recognized by United Nations Convention on the Rights of the Child, children also 

have the right to express their opinions and have their voices heard regarding matters that affect 

them (Public Health Agency of Canada, 2021). To assess the students’ perceptions of the 

Rockin’ Reflex program, a 3-question interview was designed using questions similar to those 

used by Rashedi et al. (2019) in their qualitative study assessing young children’s experiences in 

practicing yoga. When the intervention was completed, teachers were asked to interview at least 

3 students of their choice in their class about their impressions of the Rockin’ Reflex videos. The 

interviews were very brief, consisting of three questions, in which children were asked if they 

liked the activity, what their favourite part was, and how it made them feel. These interviews 

were done individually with the teacher scribing the child’s responses verbatim. These questions 

and the potential prompts to elicit more information can be found in Appendix O. 

Materials. A link to the Qualtrics pre-intervention social validity survey for teachers was 

placed in the chat at the end of the Zoom training session. A link to a second Qualtrics, post-

intervention survey was emailed to teachers once the intervention was completed. The script for 

the student social validity interviews were emailed to individual teachers after their primitive 

reflex and SR results were complete.  

Implementation of Rhythmic Movements 

 The rhythmic movements that are the focus of this study, were presented in the form of 

movement-to-music videos. Children practiced rhythmic movements as they mimicked the 

actions they saw in the videos. To make the actions enticing, the children pretended to be dogs, 

cats, seals, and popcorn in the Happy Dog Angry Cat, the Silly Seal Slide, and Popcorn songs. 

Materials. Participating teachers were provided with a code to access a digital copy of 

the Rockin’ Reflex program which they downloaded onto their own computers. The program 
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included the teacher’s manual and the three movement-to-music videos used for this study. The 

teachers’ manual described the purpose of each song as well as the reflex it focused on and 

provided additional activities that could be done with the children. For example, the Silly Seal 

Slide was written to help children integrate their STNR in a fun way as they pretend to be seals. 

STNR is described as a lack of muscle tone in the neck and back and suggests that students who 

do not have their STNR integrated may struggle to hold their head up and focus on the task at 

hand. One of the suggested activities is a partner ball pass in which children are paired up, lying 

on their stomachs facing each other, passing a ball back and forth (Jones-Twomey & Ronno, 

2020). These activities are meant to supplement the videos. Each of the videos is just under three 

minutes in length and children are performing rhythmic movements to fun, child-appropriate 

songs. These videos are streamed from the teachers’ computer onto a larger surface for the entire 

class to see. Specifics for each class are provided in Table 1.  

Procedure 

Intervention and Assessment Training. 

Once recruitment was underway, a doodle poll was emailed to those teachers to decide on 

times for the training session. Eight different time slots were offered, to coincide with the end of 

school reporting deadlines, and participants were asked to select all times that would work for 

them. This feedback resulted in identification of two fixed times that accommodated the 

availability of all willing participants. Teachers were also invited to include their ECEs, EAs, etc. 

in all steps of the process. Nine teachers, two ECEs, a teacher candidate, and an occupational 

therapist all attended one of the two training sessions. However, the occupational therapist 

attended out of curiosity as she does not have a class of students to do this with and as described 

earlier, two of these teachers dropped out. 
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This training session was led by both the co-creator of the Rockin’ Reflex program, Liz 

Jones-Twomey and the researcher. Liz Jones-Twomey has 30 years of experience teaching all 

grades from junior kindergarten through to grade 8, with the last five in kindergarten. Liz began 

taking courses in Blomberg Rhythmic Movement Training (BRMT) in 2003, then spent 16 years, 

implementing these reflex movements into her teaching and daily classroom life and noticed a 

significant improvement in her student’s behaviour and ease of learning. The researcher also has 

25 years’ experience teaching students from kindergarten to grade twelve. The researcher also 

completed the Blomberg Rhythmic Movement Training (BRMT) in 2019 where she learned 

about rhythmic movements and became aware of the Rockin’ Reflex videos. 

  The training consisted of a 2-hour Zoom session focused on providing the requisite 

knowledge and understanding necessary to implement the intervention and conduct assessments 

successfully. The researcher began with a brief introduction to the research, defining self-

regulation and primitive reflexes, and describing the purpose of the study. Teachers were then 

asked to open their own Rockin’ Reflex accounts to ensure that they all had access to the full 

program. Liz Jones-Twomey described why she created the videos. Then she played each of the 

videos, encouraging the teachers to participate in the movements, indicating how each position 

should be done, and giving pointers on how to coach students to do movements correctly. After 

teachers were familiar with the videos, they reviewed the checklists to ensure that they 

understood how to record what the children are doing. Next, the researcher presented the 

attendance sheets and explained how to use them. This record can be found in Appendix L. The 

researcher also demonstrated how to access the self-regulation survey and briefly described how 

to complete it. The session ended with a question-and-answer period during which teachers could 

ask questions of either presenter. Most questions were for Liz as teachers wanted to know about 
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if they should make corrections when children were doing actions incorrectly and how to do that. 

Liz told them not to correct for the first couple of times as their PR were being assessed, but that 

they should do so afterwards. This could be accomplished by asking the child to refer to 

something specific the child in the video was doing, or for the teacher to demonstrate. Other 

questions were about the logistics of the study processes. The researcher answered these 

questions and reassured the participants that they could email questions at any time. Finally, a 

link to the pre-intervention social validity survey was placed in the chat for attendees to provide 

feedback on the training session. 

Intervention and Assessment in Action 

To begin the study, teachers led students in two of these songs every day during their 

body breaks (at the same time every day) for a span of 8 weeks. This timeframe was to mirror 

related research on SR interventions that had been implemented for eight weeks (Graziano et al., 

2015; Keown et al., 2020; Oaten & Cheng, 2006; Rashedi et al., 2019). During the first week and 

final week, teachers watched students and completed the checklists to assess their primitive 

reflexes, as well as completing the self-regulation checklists. Teachers used the attendance 

checklist daily to record which students participated in the videos. All of these assessments were 

then sent to the researcher for scoring and analysis. After the post-intervention self-regulation 

scores were calculated, the researcher made a table listing all the pre and post results side-by-side 

for easy comparison. These results were then shared with the teachers as a member-checking 

method, to ask if these are the results they expected. 

Post-Intervention Social Validity Assessments 

When the intervention and assessments of primitive and SR were completed and sent to 

the researcher, the post-intervention social validity data was collected. Teachers were emailed 
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the student interview script and asked to interview at least three students individually and scribe 

their answers verbatim. The teachers were also sent a link to the Qualtrics post-intervention 

teacher survey. 

Analysis 

All collected data was input into Excel by the researcher as it was received from the 

teachers. The pre and post-intervention SR questionnaires and teacher social validity survey data 

was exported from Qualtrics into Excel files. Other data that was sent to the researcher from the 

teachers, such as the primitive reflex scores, attendance records, and demographic data, was also 

input into Excel as it was received, and real names were exchanged for a corresponding ID to 

protect anonymity. Once data was cleaned and organized, it was then transferred from Excel to 

the data analysis software IBM SPSS Statistics (Version 28). As the primary variables, primitive 

reflexes and SR, were ordinal in nature and the post-intervention primitive reflex scores were 

skewed right and leptokurtic. Since the variables were not continuous and were not normally 

distributed, as continuous variables should be, the assumptions of the parametric tests could not 

be met, and only non-parametric statistical tests were used. 

Primitive Reflex and Self-Regulation 

First an exploratory factor analysis was run to ensure that the primitive reflex and SR 

scores were independent variables. Next, Spearman’s correlations were run to determine if there 

was a relationship between the primitive reflex and SR scores. Partial Spearman Correlations 

were also run on all of the demographic data collected to assess whether any of them were 

moderating variables. This included participation in movements, age, sex, daily minutes of gross 

motor play, time of day that the intervention was done (AM/PM), school population, class size 

and teacher. 
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Rhythmic Movements and Primitive Reflexes 

Wilcoxon Signed Rank tests were used to assess if there were any significant changes 

between pre and post assessment of any of the primitive reflex variables, to assess whether the 

rhythmic movements had any significant effect. The pre-intervention primitive reflex scores 

were also split into groups of low and high scores to assess if students who already had partially 

integrated reflexes progressed similarly to those who did not. These groups were determined by 

ranking the cases from low to high, as the lowest score of 0 represented a student with a fully 

integrated primitive reflex. Next, the median was calculated and all cases with the median score 

were removed. The remaining cases were then classified as group 1 with the lowest scores and 

group 2 with the highest scores. These new groups were then compared using another series of 

Wilcoxon Signed Rank tests. 

Rhythmic Movements and Self-Regulation 

The same process was then completed for the SR scores. First, the Wilcoxon Signed 

Rank tests were used to assess if there were any significant changes due to the rhythmic 

movements. Then, the pre-intervention data was sorted into groups of high and low scores to 

determine whether students who began with higher SR skills progressed similarly to those who 

did not. To determine these groups, cases were ranked from highest to lowest, as the highest 

score of 5 represented a student who self-regulated very well. The median was then calculated 

and any student with a score of ±.5 from the median was removed. The remaining cases were 

categorized as group 1 with the highest scores and group 2 with the lowest scores. These new 

groups were then compared using another series of Wilcoxon Signed Rank tests. 

Social Validity 
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 Descriptive statistics, specifically frequencies, of answers for the Likert-scale portions of 

the teacher pre and post-intervention social validity surveys were calculated. The answers to the 

open-ended questions were then inductively coded to look for common themes. A grounded 

theory approach was used to evaluate the teachers’ responses as the goal was to discover patterns 

in the data (Patton, 2014). There was a full read through of all answers, then a second read 

through for common themes. Once the themes were decided, the answers were re-read for 

accuracy. Post-intervention interview data received from the students was also inductively coded 

for common themes. However, as the answers were all very brief and repetitive, the results were 

easily categorized, and frequencies of each answer were counted. 

Ethical Considerations 

 The ethical procedures used in this research were outlined by Queen’s University, the 

sponsoring institution. An initial application, including a description of the procedures, 

recruitment process, data storage and usage was made to the Education Research Ethics Board 

(EREB). Once changes requested by EREB were complete, the ethics application was submitted 

to the General Research Ethics Board (GREB) and received approval (File number: 6034994). 

An additional ethical clearance was required from the participating school board. To maintain 

anonymity, however, this letter is not included. Permission was granted to proceed with the study 

on the condition that all work be done virtually. The initial plan required the researcher to visit 

classes to collect some of the data. Thus, an amendment, requiring that teachers collect all the 

data themselves was submitted and approved by GREB. This change led to some concerns 

regarding the additional demands on the teachers’ time. Thus, a second amendment was 

submitted and approved in which more teachers were able to participate in the study, with fewer 

students in each class. These letters can be found in Appendices A, B, and C, respectively. All 
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participating teachers were able to download and keep the Rockin’ Reflex movement-to-music 

videos and teachers’ manual used for this study. The retail value of this was $16.99 US. 

 When designing this study, the four key ethical principles of nonmaleficence, 

beneficence, autonomy, and justice were considered. Nonmaleficence is the obligation to do no 

harm, whereas beneficence refers to an obligation to benefit the participant (Varkey, 2021). The 

Rockin’ Reflex program is designed with fun, age-appropriate movements that have no known 

risk. As the program is being done with the whole class, all students, regardless of their status as 

participants in the study, have the opportunity to benefit. The ethical principle of autonomy 

recognizes that all individuals have worth and must provide informed consent and deserve 

confidentiality (Varkey, 2021). Before participating in the study, both teachers and parents, on 

behalf of their children, read letters of information describing the purpose of the study and their 

roles in it. Only those with signed consent were active participants in the study from whom data 

was collected. The ethical principal of justice refers to fair, equitable, and appropriate 

distribution of the program (Varkey, 2021). Administrators at every school in the applicable 

school board were emailed requesting permission to contact their kindergarten teachers. Thus, an 

attempt was made to invite every kindergarten teacher in the board. Every willing teacher was 

included in the study. Although not every student with a signed consent form participated in the 

study, as two classes had more than eight, all students of participating teachers participated in the 

activity, so they did not miss out on potential benefits. 
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Chapter 4 

Results 

 The purpose of this study was to explore whether there are any connections among self-

regulation (SR), primitive reflexes (PR), and rhythmic movements in kindergarten students. 

More specifically, this research investigated whether there are any relationships among (1) 

primitive reflexes and self-regulation, (2) rhythmic movements and primitive reflexes and (3) 

rhythmic movements and self-regulation. And, if so, how can such relationships be described? 

To this end, the rhythmic movement video program, Rockin’ Reflex, was used and evaluated in 

seven kindergarten classes in Ontario. The SR skills and PR of 54 students were assessed both 

pre and post intervention. Demographic and other contextual information about the participants, 

settings, and study processes were collected. Teachers also completed social validity surveys 

both pre and post-intervention and students were interviewed post- intervention to provide 

feedback on their impressions of the program.  

Initial Data Analysis  

 All data collected in the assessment of PR and SR, were input in SPSS version 28 as 

ordinal data. Other demographic data, and potential mediators were also input into SPSS. These 

included the five scalar variables of age, attendance (number of times each student participated 

in each song), number of minutes of gross motor play during the school day, number of students 

in the class and the school. The four nominal variables included sex (male or female), geography 

of the school (urban or rural), if the videos were completed in the morning or afternoon, which 

were given values of 0 or 1, and teachers were given values 1 to 7. 

An exploratory factor analysis was run on all six initial variables (MR, STNR, and TLR 

PR and behavioural, cognitive, and emotional SR). This was done to ensure that there were 
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discrete dimensions being measured in the data collected. The output including the initial 

statistics, the scree plot, and the component plot in rotated space from the principal component 

analysis are available in Table 2, and Figures 3 and 4, respectively.  

Table 2 

Total Variance of Primitive Reflex and SR Variables Explained 

  Initial Eigenvalues Extraction Sums of Squared Loadings 

Component* Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 6.691 55.755 55.755 6.691 55.755 55.755 

2 1.435 11.961 67.716 1.435 11.961 67.716 

3 .892 7.433 75.149    

4 .733 6.108 81.257    

5 .589 4.907 86.164    

6 .527 4.388 9.552    

7 .384 3.198 93.750    

8 .286 2.386 96.137    

9 .170 1.415 97.552    

10 .142 1.184 98.736    

11 .086 .720 99.456    

12 .065 .544 100.000    

 

Note: *Components are new variables that are made up of linear combinations of the input 

variables. Ideally, each variable would contribute significantly to only one component (Penn 

State University, 2022). 

The initial statistics from the factor extraction procedure identifies two principal 

components. The eigenvalues tell us that the first component explains 55.755% of the variance 
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within the data. The second component accounts for another 11.961% of the variance. The 

results are illustrated in the scree plot in Figure 3.  

Figure 3 

Scree plot of the eigenvalues for the Primitive Reflex and SR Variables 

 

 This scree plot shows the eigenvalues on the y-axis and the number of factors on the x-

axis. The elbow, or the point where the slope of the curve is leveling off can also be used to 

indicate the number of factors generated by an analysis. Again, there are two distinct factors 

before they level off at component number three. Based on this information, the first two factors 

were plotted in rotated space to simplify interpretation of the data. This can be seen in Figure 4. 

Figure 4 

Component Plot in Rotated Space 
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 The first two factors identified in the initial factor analysis were subjected to a varimax 

rotation and plotted as seen in Figure 4. This was done to simplify the expression of the variables 

while keeping the actual coordinate system the same. This graph clearly shows that the PR 

variables make up one of the factors, while the SR variables make up the second, confirming that 

PR and SR scores are separate measures. 

Within each factor, the variations among the three PR scores and the three SR scores 

were minimal. However, for the purpose of this study and in alignment with related research, 

they will be treated as distinct variables. MR, STNR, and TLR were studied independently in 

previous studies done by Gieysztor et al. (2018) and Hickey and Feldhacker (2021). Similarly, 

Howard et al. (2019) studied SR skills in children and used behavioural SR, cognitive SR, and 

emotional SR as three separate variables. 
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Analysis of Primitive Reflexes and Self-Regulation 

Research Question 1: Is there a Connection between Primitive Reflexes and 

Self-Regulation? 

 Since PR and SR scores are ordinal in nature, only non-parametric tests were used. The 

Spearman’s correlation analysis for paired data was run for pre and post SR scores with pre and 

post PR scores (108 data points for each variable). These results are presented in Table 3. 

Table 3 

Spearman’s Rho Correlations Between Primitive Reflexes and Self-Regulation Scores 

Measures Behavioural SR Cognitive SR Emotional SR 

MR -.439** -.501** -.465** 

STNR -.532** -.548** -.585** 

TLR -.464** -.480** -.455** 

 

 **p<.001 (2-tailed). 

 There were statistically significant negative correlations among all the PR variables with 

all of the SR variables. The collected data found that lower PR scores (reflexes were more 

integrated) often resulted in improved SR scores. All of these relationships had a medium to 

large effect size (Cohen, 1988). 

 Moderating Variables. Next, partial Spearman correlations were run to determine if 

there were relationships with any of the other variables for which data was collected. This 

included the number of times students participated in each song, their age, sex, daily minutes of 

gross motor play at school, whether the movements were done in the morning or afternoon, how 

often they did the songs, if the school was urban or rural, school and class populations and the 

teacher. These correlations were run using syntax created by Bradburn (2019). As multiple tests 
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were being run, the Bonferroni correction was calculated to reduce the risk of type I errors, 

thereby reducing the chances of obtaining a false positive. To calculate the Bonferroni corrected 

p-value, the original p-value (0.05) was divided by the number of tests performed (in this case 9 

tests for each control variable). The corrected p-value used to determine significance was .006. 

Using this corrected p-value, the results of the partial correlations are presented in Table 4. 

Table 4 

Partial Spearman Correlations of Moderating Variables. 

Control 

Variable 

  BR CR ER 

# of times 
Popcorn song 
was done 

MR Correlation .224 .101 .022 

 Significance (2-tailed) .026 .319 .828 

STNR Correlation -.006 .159 -.027 

  Significance (2-tailed) .951 .115 .787 

 TLR Correlation .094 .094 .194 

  Significance (2-tailed) .356 .355 .054 

      

# of times 
Happy Dog 
song was 
done 

MR Correlation .159 .059 -.015 

 Significance (2-tailed) .115 .562 .881 

STNR Correlation -.062 .142 -.054 

 Significance (2-tailed) .543 .162 .594 

 TLR Correlation .032 .063 .186 

  Significance (2-tailed) .751 .532 .065 

      

# of times 
Silly Seal  
song was  
done 

MR Correlation .155 .102 .051 

 Significance (2-tailed) .125 .316 .613 

STNR Correlation -.058 .170 .001 

 Significance (2-tailed) .571 .093 .996 
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 TLR Correlation .029 .100 .233 

  Significance (2-tailed) .773 .326 .021 

      

Age MR Correlation .053 -.036 -.072 

  Significance (2-tailed) .601 .721 .476 

 STNR Correlation -.076 .034 -.089 

  Significance (2-tailed) .453 .740 .384 

 TLR Correlation -.029 -.040 .039 

  Significance (2-tailed) .773 .691 .703 

      

Sex (M/F) MR Correlation .013 -.069 -.113 

  Significance (2-tailed) .896 .495 .267 

 STNR Correlation -.148 -.038 -.159 

  Significance (2-tailed) .145 .712 .117 

 TLR Correlation -.084 -.092 -.019 

  Significance (2-tailed) .409 .365 .850 

      

Daily 
minutes 
gross motor 
play at  
school 

MR Correlation .445* .266 .207 

 Significance (2-tailed) <.001 .008 .039 

STNR Correlation .175 .323* .135 

 Significance (2-tailed) .083 .001 .182 

TLR Correlation .314* .268 .406* 

  Significance (2-tailed) .002 .007 <.001 

      

Intervention 
done in  
AM or PM 

MR Correlation .352* .265 .124 

 Significance (2-tailed) <.001 .008 .223 

STNR Correlation .060 .253 .031 
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  Significance (2-tailed) .555 .012 .764 

 TLR Correlation .219 .264 .315* 

  Significance (2-tailed) .029 .008 .001 

      

Urban or 
rural school 
setting 

MR Correlation .006 -.080 -.129 

 Significance (2-tailed) .954 .432 .203 

STNR Correlation -.090 .025 -.099 

  Significance (2-tailed) .373 .805 .331 

 TLR Correlation -.075 -.082 -.010 

  Significance (2-tailed) .458 .419 .920 

      

School 
population 

MR Correlation .009 -.074 -.116 

 Significance (2-tailed) .931 .466 .253 

 STNR Correlation -.123 -.012 -.137 

  Significance (2-tailed) .225 .907 .175 

 TLR Correlation -.084 -.087 -.019 

  Significance (2-tailed) .408 .394 .854 

      

Class size MR Correlation .004 -.079 -.126 

  Significance (2-tailed) .968 .439 .214 

 STNR Correlation -.103 .005 -.115 

  Significance (2-tailed) .311 .957 .256 

 TLR Correlation -.084 -.087 -.022 

  Significance (2-tailed) .409 .390 .828 

      

Teacher MR Correlation -.004 -.080 -.122 

  Significance (2-tailed) .965 .433 .231 

 STNR Correlation -.120 -.010 -.135 
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  Significance (2-tailed) .236 .919 .182 

 TLR Correlation -.089 -.084 -.016 

  Significance (2-tailed) .382 .407 .877 

 

Notes. * Statistically significant using the Bonferroni Corrected p-value of .006, df=97. 

BR = Behavioural SR, CR = Cognitive SR, ER = Emotional SR. 

 When accounting for the minutes of gross motor play students participate in during the 

school day, there were four statistically significant connections of medium effect size. This 

included correlations among MR and BR, STNR and CR, and TLR with both BR and ER. There 

were also two statistically significant connections of medium effect size found when accounting 

for the time of day that the intervention was carried out. These occurred for the correlations 

among MR and BR, and TLR and ER. There were no other statistically significant correlations 

found when considering any of the other potential moderating factors.  

Research Question 2: Is there a Connection Between Rhythmic Movements and 

Primitive Reflexes? 

 Rhythmic movement was the independent variable and MR, TLR, and STNR PR were 

the dependent variables. Question two was exploring whether a connection between Rhythmic 

movements and PR existed. To answer this question, Wilcoxon Signed Ranks tests were run for 

each of the three PR pre and post intervention scores. The effect sizes were determined by 

calculating Spearman’s Correlation values (r) by hand as seen in (1). In this case, the sample size 

(N) = 108. The results of these tests are presented in Table 5. 

! = !"#$%$&#$&'
√)!       (1) 

Table 5 

Wilcoxon Signed Ranks test results of the Pre and Post-Intervention Primitive Reflex Scores 
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Primitive Reflex z-score p r 

MR -3.755 <.001 -.361 

STNR -4.240 <.001 -.408 

TLR -5.126 <.001 -.493 

 

As seen in Table 5, there was a statistically significant difference among the pre and post-

intervention scores for all three PR. The effect size (r) suggests that these were all medium effect 

(Cohen, 1988). This means that the MR, STNR, and TLR all improved significantly by the end 

of this intervention. 

 Comparing Groups Based on Pre-Intervention Abilities. Next, the data was sorted 

such that each of the PR was ranked from lowest to highest and used to split the data into two 

groups. Group one was made up of students whose PR were already well integrated at the 

beginning of the study and students in group two began with unintegrated PR. To make these 

groups, the median value of each set of scores was calculated, then the cases with the median 

score were removed and the remaining cases became separate groups. Any time the two groups 

were not the same size, the cases from the larger group that were closest to the median were 

removed to make the two groups equivalent in size. This process was repeated three times, for 

each of the three pre-intervention PR variables.  

 First, students were ranked according to their pre-intervention MR scores. The median 

score was 1 and all cases of students who scored 1 in the pre-intervention assessment were 

removed. This left thirteen students in group 1, with scores of 0, and twenty-four students in 

group 2 with scores of 2 or 3. Since groups 1 and 2 need the same number of students, the first 

eleven cases in group 2 nearest the median were also removed. Next, groups were determined 

based on their pre-intervention STNR scores. The median score was 2 and all cases of students 
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who scored 2 in the pre-intervention assessment were removed. This left twenty-one students in 

group 1, with scores of 0 and 1, and twenty-four students in group 2 with scores of 3 to 7. Since 

group 2 had 3 students more than group 1, the first three cases in group 2 nearest the median 

were also removed. Finally, students were ranked and split according to their pre-intervention 

TLR scores. The median score was 2 and all cases of students who scored 2 in the pre-

intervention assessment were removed. This left eighteen students in group 1, with scores of 0 

and 1, and twenty-three students in group 2 with scores of 3 to 7. Since group 2 had five students 

more than group 1, the first five cases in group 2 nearest the median were also removed. This 

resulted in all students with scores of 3 also being eliminated so the remaining students in group 

2 had scores of 4 to 7.  

Wilcoxon Signed Ranks tests were run to assess whether there were significant 

differences between the two groups prior to the intervention. The r-values were calculated by 

hand as seen in (1). Sample sizes used were N=26 for MR, N=42 for STNR, and N=36 for TLR. 

These results can be found in Table 6. 

Table 6 

Wilcoxon Signed Ranks test results of lower and higher Pre- Intervention Primitive Reflex Scores  

Primitive Reflex Groups MRpre2-MRpre1 STNRpre2-STNRpre1 TLRpre2-TLRpre1 

z -3.272 -4.071 -3.825 

p .001 <.001 <.001 

r -.618 -.621 -.638 

 

As illustrated in Table 6, groups 1 and 2 were significantly different for each of the three 

PR prior to the intervention. These differences also had large effect sizes (Cohen, 1988). These 

groups were distinctive enough to be used in further comparisons.  
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Changes Within Groups. Next, Wilcoxon Signed Ranks tests were run to assess if there 

were any changes within each of these groups at the pre-intervention and post-intervention times 

due to the intervention. This was done three times – once for each PR. Again, the r-values were 

calculated by hand as seen in (1). The sample sizes used were N=26 for MR, N=42 for STNR, 

and N=36 for TLR. These results are presented in Table 7.  

Table 7 

Wilcoxon Signed Ranks Test Results of Pre Post-Intervention Scores Within Each Group 

Split 

Variable 

 MRpost1-

MRpre1 

MRpost2-

MRpre2 

STNRpost1ST

NRpre1 

STNRpost2ST

NRpre2 

TLRpost1-

TLRpre1 

TLRpost2-

TLRpre2 

MR  z -1.732 -2.969* -1.727 -2.160* -1.841 -2.666* 

p .083 .003 .084 .031 .066 .008 

r -0.340 -0.582 -0.266 -0.333 -0.307 -0.444 

STNR 

z -2.360* -2.514* -.302 -3.717* -3.346* -3.162* 

p .018 .012 .763 <.001 <.001 .002 

r -0.463 -0.493 -0.047 -0.574 -0.558 -0.527 

TLR 

z -1.613 -2.804* -2.829* -3.236* -1.000 -3.436* 

p .107 .005 .005 .001 .317 <.001 

r -0.316 -0.550 -0.437 -0.499 -0.167 -0.573 

 

Notes: * Indicates statistical significance with p<.05.  

MRpost1, STNRpost1, TLRpost1 refer to group 1 post-intervention scores. 

MRpost2, STNRpost2, TLRpost2 refer to group 2 post-intervention scores. 

MRpre1, STNRpre1, TLRpre1 refer to group 1 pre-intervention scores. 

MRpre2, STNRpre2, TLRpre2 refer to group 2 pre-intervention scores. 
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 First, the groups that were divided according to their pre-intervention MR scores were 

examined. The intervention did not result in any improvement for the MR, STNR or TLR of 

group one. However, all three reflexes improved significantly for group two. Next, tests were run 

on the groups that were divided based on the pre-intervention STNR scores. This time, the MR 

and TLR scores improved significantly for both groups one and two. The intervention did not 

affect the STNR scores of group one, but group two improved significantly. Finally, the groups 

that were divided based on the pre-intervention TLR scores were analysed. In this case, the 

intervention did not affect the MR or TLR for group one but did result in improvements for MR 

and TLR for group two. Both groups one and two improved significantly in their STNR scores. 

 Changes Between Groups. Wilcoxon Signed Ranks tests were also run to assess if there 

were any differences between groups one and two due to the intervention. This was also done 

three times – once for each PR. Again, the r-values were calculated by hand as seen in (1). The 

sample sizes were N=26 for MR, N=42 for STNR, and N=36 for TLR. These results are 

presented in Table 8. 

Table 8 

Wilcoxon Signed Ranks Test Results of Scores Between Groups 

Split 

Variable 

 MRpre2-

MRpre1 

MRpost2-

MRpost1 

STNRpre2-

STNRpre1 

STNRpost2ST

NRpost1 

TLRpre2-

TLRpre1 

TLRpost2-

TLRpost1 

MR  z -3.272* -2.060* -2.372* -1.876 -2.814* -1.364 

p .001 .039 .018 .061 .005 .172 

r -0.642 -0.404 -0.366 -0.289 -0.469 -0.227 

STNR z -2.132* -1.542 -4.071* -2.502* -2.333* -2.158* 
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p .033 .123 <.001 .012 .020 .031 

r -0.418 -0.302 -0.628 -0.386 -0.389 -0.360 

TLR z -2.523* -1.260 -2.278* -2.409* -3.825* -1.833 

p .012 .208 .023 .016 <.001 .067 

r -0.495 -0.247 -0.351 -0.372 -0.638 -0.306 

 

Notes: * Indicates statistical significance with p<.05.  

MRpost1, STNRpost1, TLRpost1 refer to group 1 post-intervention scores. 

MRpost2, STNRpost2, TLRpost2 refer to group 2 post-intervention scores. 

MRpre1, STNRpre1, TLRpre1 refer to group 1 pre-intervention scores. 

MRpre2, STNRpre2, TLRpre2 refer to group 2 pre-intervention scores. 

 First, the groups that were divided based on the MR pre-intervention scores were 

examined. The MR scores were statistically different both pre and post-intervention. For both the 

STNR and TLR, the pre-intervention scores were statistically different, but the post-intervention 

scores were not. Next, the groups that were divided based on their pre-intervention STNR scores 

were studied. This time, the MR pre-intervention scores were statistically different, but the post-

intervention scores were not. Both the STNR and TLR scores were significantly different both 

pre and post-intervention. Finally, the groups were divided based on their TLR pre-intervention 

scores were considered. This time, both the MR and TLR scores were statistically different pre-

intervention, but not post-intervention. The STNR scores were statistically different for both pre 

and post-intervention. 

Ceiling Effect. Another factor that was considered in analyzing post-intervention PR 

scores is the ceiling effect that occurred. Students whose reflexes were fully integrated received a 
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score of zero and could not progress any further. In the post-intervention assessments of PR, 

52% of the students had their MR fully integrated, 57% had their STNR fully integrated and 60% 

had their TLR fully integrated, achieving scores of zero. These frequencies of post-intervention 

scores for each PR are illustrated in the histograms in Figure 5. 

Figure 5 

Frequencies of Post-Intervention Primitive Reflex Scores 

 

 

Research Question 3: Is there a Connection Between Rhythmic Movements and 

Self-Regulation? 

 Once again, rhythmic movement was the independent variable, but this time, behavioural, 

cognitive, and emotional SR were the dependent variables. Question three asked whether there 

was a connection between rhythmic movement and SR. To assess this question, Wilcoxon 

Signed Ranks tests were run for each of the three SR pre and post- intervention scores. Again, 

the effect sizes were determined by calculating Spearman’s Correlation r-values by hand as seen 

in (1). The sample size used was N=108. The results of these tests are presented in Table 9.  

Table 9 

Wilcoxon Signed Rank test results of the Pre and Post-Intervention Self-Regulation Scores 

Self-Regulation z-score p r 

Behavioural -3.782 <.001 -.364 
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Cognitive -4.624 <.001 -.445 

Emotional -2.751 .006 -.265 

 

The results in Table 9 illustrate that there were statistically significant differences in 

behavioural, cognitive, and emotional SR. There was a medium effect size in both behavioural 

and cognitive SR, and a small effect size in emotional regulation. Thus, all SR scores improved 

significantly by the end of this intervention. 

 Comparing Groups Based on Pre-Intervention Abilities. As with the PR data, the SR 

pre-intervention scores were also divided into groups of two. Each of the three SR scores were 

sorted from highest to lowest, and the median was calculated. All cases with values ±0.5 away 

from the median were then removed from the data set. The cases that were left were identified as 

group 1, or the cases with the highest scores and group 2, or the cases with the lowest scores. 

This process was repeated three times, once for each SR score. 

When dividing the students into groups based on their pre-intervention behavioural SR 

scores, the median score was found to be 3.25. Thus, any students with scores between 2.75 and 

3.75 were removed. This was done to ensure that the scores for the two groups were statistically 

different. This created two groups consisting of twenty students with scores between 3.83 and 

5.00 in the group 1 and eighteen students with scores between 2.67 and 1.00 in group 2. As the 

two groups needed to be of equal size, the two students from group one who had scores closest to 

the median were also removed, resulting in eighteen students with scores from 4.00 to 5.00. 

Next, students were divided into groups according to their pre-intervention cognitive SR scores. 

The median score was found to be 3.40. Thus, any students with scores between 2.90 and 3.90 

were removed. This created two groups consisting of fourteen students with scores between 4.00 

and 5.00 in the group 1 and twenty-three students with scores between 2.80 and 1.20 in group 2. 
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As the two groups needed to be of equal size, the nine students from group 2 who had scores 

closest to the median were also removed, resulting in fourteen students with scores from 2.40 to 

1.00.  

When students were ranked and divided into groups according to their pre-intervention 

emotional SR scores, the median score was found to be 3.59. Thus, any students with scores 

between 3.09 and 4.09 were removed. This created two groups consisting of sixteen students 

with scores between 4.17 and 5.00 in the group 1 and seventeen students with scores between 

3.00 and 1.00 in group 2. To make the groups equal size, the one student from group two who 

had a score closest to the median was also removed, resulting in sixteen students with scores 

from 2.83 to 1.00. 

Wilcoxon Signed Ranks tests were used to assess whether there were significant 

differences between the two groups prior to the intervention. Again, r-values were calculated by 

hand as seen in (1). The sample sizes used were N=36 for BR, N=28 for CR, and N=32 for ER. 

These results (see Table 10) show that the differences between the two groups were statistically 

significant with large effect sizes for all three measures of SR. Thus, the groups are distinctive 

enough for further analysis.  

Table 10 

Wilcoxon Signed Ranks test results of lower and higher Pre- Intervention Self-Regulation Scores  

Self-Regulation Groups z p r 

BRpre2-BRpre1 -3.740 <.001 -.623 

CRpre2-CRpre1 -3.352 <.001 -.633 

ERpre2-ERpre1 -3.550 <.001 -.628 
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Note: BRpre2, CRpre2, ERpre2 = pre-intervention SR scores for group 2, BRpre1, CRpre1, 

ERpre1 = pre-intervention SR scores for group 1. BRpost2, CRpost2, ERpost2 = post-

intervention SR scores for group 2, BRpost1, CRpost1, ERpost1 = post-intervention SR scores 

for group 1. 

 Changes Within Groups. Wilcoxon Signed Ranks tests were run to assess if there were 

any changes within each group due at the pre and post-intervention times to the intervention. 

More specifically, to see whether there were any significant differences between the students 

who started with high levels of SR skills (group 1) to those who did not (group 2). This was done 

three times – once for each SR category.  

The r-values were calculated by hand using as seen in (1). Sample sizes were N=26 for 

MR, N=42 for STNR, N=36 for TLR, N=36 for BR, N=28 for CR, and N=32 for ER. These 

results are presented in Table 11.  

Table 11 

Wilcoxon Signed Ranks Test Results of Pre Post-Intervention Scores Within Each Group 

Split 

Variable 

 BRpost1-

BRpre1 

BRpost2-

BRpre2 

CRpost1-

CRpre1 

Cpost2-

CRpre2 

ERpost1-

ERpre1 

ERpost2-

ERpre2 

MR z -1.068 -3.062* -.808 -2.441* -1.379 -2.168* 

 p .285 .002 .419 .015 .168 .030 

 r -0.209 -0.601 -0.158 -0.479 -0.270 -0.425 

STNR z -2.964* -1.906 -3.190* -2.249* -2.262* -2.039* 

 p .003 .057 .001 .025 .024 .041 

 r -0.494 -0.318 -0.532 -0.375 -0.377 -0.340 

TLR z -2.043* -1.967* -1.798 -3.145* -1.967* -.855 
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 p .041 .049 .072 .002 .049 .393 

 r -0.341 -0.328 -0.300 -0.524 -0.328 -0.143 

BR  z -2.026* -2.014* -.832 -3.043* -1.348 -.480 

p .043 .044 .405 .002 .178 .631 

r -0.338 -0.336 -0.157 -0.575 -0.238 -0.085 

CR z -1.651 -1.504 .000 -2.744* -.554 -.875 

p .099 .132 1.000 .006 .579 .381 

r -0.275 -0.251 0.000 -0.519 -0.098 -0.155 

ER z -3.069* -1.422 -1.171 -2.630* -1.014 -.626 

p .002 .155 .242 .009 .311 .531 

r -0.512 -0.237 -0.221 -0.497 -0.179 -0.111 

 

Notes: * Indicates statistical significance with p<.05.  

BRpost1, CRpost1, ERpost1 refer to group 1 post-intervention scores. 

BRpost2, CRpost2, ERpost2 refer to group 2 post-intervention scores. 

BRpre1, CRpre1, ERpre1 refer to group 1 pre-intervention scores. 

BRpre2, CRpre2, ERpre2 refer to group 2 pre-intervention scores. 

 When splitting the groups according to their MR pre-intervention scores, group one pre 

and post-intervention scores were not statistically significant, but all of the group two pre and 

post-intervention scores for group two improved significantly. When splitting the groups for pre-

intervention STNR scores, all SR scores were statistically different for group one and both 

cognitive regulation and ER for group two. When splitting groups by initial TLR scores, both 

behavioural regulation and ER scores were statistically significant for group one and both 

behavioural regulation and cognitive regulation were significant for group 2.  
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For all three SR splits – groups divided by initial behavioural regulation, cognitive 

regulation and emotional regulation scores, the cognitive regulation scores for group one had no 

significant change between the pre and post. However, in all three cases, the cognitive regulation 

scores for group two improved significantly. None for the other scores differed much between 

groups one and two. For example, when split for behavioural regulation, both group one and 

group two had significant differences in their pre post behavioural regulation scores and when 

splitting the groups by emotional regulation scores, neither group one nor group two had 

significant differences in their pre and post scores. 

 Changes Between Groups. Wilcoxon Signed Ranks tests were also run to assess if there 

were any differences between groups one and two due to the intervention. More specifically, to 

see whether the intervention might help students in group two, who had poor SR skills, to catch 

up to students in group one. This was done three times – once for each SR measure. Again, the r-

values were calculated by hand as seen in (1). The sample sizes were N=26 for MR, N=42 for 

STNR, N=36 for TLR, N=36 for BR, N=28 for STNR, and N=32 for TLR. These results are 

presented in Table 12. 

Table 12 

Wilcoxon Signed Ranks Test Results of Scores Between Groups 

Split 

Variable 

 BRpre2-

BRpre1 

BRpost2-

BRpost1 

CRpre2-

CRpre1 

CRpost2-

CRpost1 

ERpre2-

ERpre1 

ERpost2-

ERpost1 

MR z -2.633* -1.452 -2.224* -2.080* -2.042* -1.201 

 p .008 .147 .026 .037 .041 .230 

 r -0.516 -0.285 -0.436 -0.408 -0.400 -0.236 

STNR z -1.514 -1.606 -2.320* -3.249* -2.331* -1.887 
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 p .130 .108 .020 .001 .020 .059 

 r -0.252 -0.268 -0.387 -0.542 -0.389 -0.315 

TLR z -2.397* -2.027* -2.159* -1.802 -1.516 -1.569 

 p .017 .043 .031 .072 .130 .117 

 r -0.400 -0.338 -0.360 -0.300 -0.253 -0.262 

BR  z -3.740* -3.725* -3.729* -3.726* -3.727* -3.386* 

p <.001 <.001 <.001 <.001 <.001 <.001 

r -0.623 -0.621 -0.705 -0.704 -0.659 -0.599 

CR z -3.182* -3.171* -3.352* -3.186* -3.183* -3.111* 

p .001 .002 <.001 .001 .001 .002 

r -0.530 -0.529 -0.633 -0.602 -0.563 -0.550 

ER z -3.442* -3.411* -3.531* -3.519* -3.550* -3.413* 

p <.001 <.001 <.001 <.001 <.001 <.001 

r -0.574 -0.569 -0.667 -0.665 -0.628 -0.603 

 

Notes: * Indicates statistical significance with p<.05.  

BRpost1, CRpost1, ERpost1 refer to group 1 post-intervention scores. 

BRpost2, CRpost2, ERpost2 refer to group 2 post-intervention scores. 

BRpre1, CRpre1, ERpre1 refer to group 1 pre-intervention scores. 

BRpre2, CRpre2, ERpre2 refer to group 2 pre-intervention scores. 

 When splitting the groups according to the pre-intervention MR scores, group one had 

statistically better SR scores than group two in all three categories. At the end of the intervention, 
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there was no longer a difference between the two groups for either behavioural regulation or 

emotional regulation. This also occurred with the emotional regulation score when splitting the 

groups according to pre-intervention STNR scores. Prior to the intervention, the emotional 

regulation scores were significantly better for group one, but after the intervention there was no 

longer a significant difference between the two groups. When splitting groups based on pre-

intervention TLR scores, this occurred with the cognitive regulation results. Prior to the 

intervention, students with well-integrated TLR had significantly higher cognitive regulation 

scores than their peers, but after the intervention, this difference was no longer significant. 

The results indicate that when groups are split based on pre-intervention SR scores, all 

between group comparisons are statistically significant (see Table 12). This means that there 

were significant differences in SR scores for groups one and two both pre and post intervention. 

However, in every comparison, the z-scores of the post-intervention data are slightly smaller 

than those of the pre-intervention data.  

Other Findings 

 The Mann-Whitney U test was also run to compare pre-intervention primitive reflex 

scores for males and females. The MR, STNR, and TLR were each run separately. These results 

are presented in Table 13.  

Table 13 

Comparison of Males and Female Pre-Intervention Primitive Reflex Scores 

 MR STNR TLR 

Mann-Whitney U 233.500 261.000 286.500 

z -2.083 -1.529 -1.067 

p (2-tailed) .037 .126 .286 
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 Females had more fully integrated primitive reflexes in all three assessments done. 

However, the only statistically significance occurred with the MR. All effect sizes were small 

(Cohen, 1988). 

 Finally, the PR scores were categorized according to how integrated they were. 

Following the categories used by other researchers such as Goddard-Blythe et al. (2021) and 

Gieysztor et al. (2018), the students were grouped as having integrated, evident, residual, and 

retained reflexes. A score of zero for any reflex is fully integrated. For the MR, a score of 1 is 

evident, 2 is residual, 3 is fully retained. For STNR, a score of 1-3 is evident, 4-7 is residual and 

8 is retained. For TLR, a score of 1-2 is evident, 3-5 is residual, 6 is retained. These results are 

presented in Table 14. 

Table 14 

Prevalence of Primitive Reflexes Pre-Intervention 

  PR are fully 

integrated 

PR are evident PR are residual PR fully retained 

MR # students 13 16 17 8 

% students 24 30 31 15 

STNR # students 12 24 18 0 

% students 22 44 33 0 

TLR # students 7 24 18 5 

% students 13 44 33 10 

 

 When PR were assessed pre-intervention, 24% of the students had their MR fully 

integrated and 46% had them present at a residual level or higher. When the STNR was assessed, 

22% of students had this reflex fully integrated and 33% had them present at a residual level. 

Finally, the TLR was fully integrated in 13% of the students and 43% had them present at a 

residual level or higher. 
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Social Validity 

 To assess the social validity of the Rockin’ Reflex program, teachers completed pre and 

post-intervention surveys. The teachers also interviewed a few students after the intervention was 

complete. The results of each of these will be presented. 

Teacher Pre-Intervention Social Validity Survey 

 At the end of the Zoom training session, the pre-intervention survey Qualtrics link was 

placed in the chat for teachers to complete. There were ten teachers who participated in the 

training, but due to reasons described in the recruitment section of the methods chapter, only 

seven continued with the entire study. As the surveys were anonymous, there was no way to 

know whether were from participants that did not continue; so, all ten were included in analysis. 

The questions asked and the frequencies of the responses are included in Table 15. For this 

survey, the teachers were asked to rank each question from 1 (not at all) to 5 (very good / much). 

Table 15 

Frequencies of Answers for the Teacher Pre-Intervention Social Validity Survey 

Question / Total # of 
each score 

5 
Very 

good/mu
ch 

4 3 2 1 
Not 

At all 

Median Mean SD 

How would you rate your 

level of knowledge of 

self-regulation 

development in children? 

1 6 3 0 0 4 3.8 0.6 

How important do you 

believe self-regulation is 

to a child’s success in 

your classroom? 

9 1 0 0 0 5 4.9 0.3 

How important do you 

believe it is to have 
9 1 0 0 0 5 4.9 0.3 
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children physically active 

throughout the day? 

Based on your first 

impression of the 

program, how much do 

you think you will like 

it? 

4 6 0 0 0 4 4.4 0.5 

How useful was the 

Rockin’ Reflex training? 
9 1 0 0 0 5 4.9 3 

 

 The results of this survey suggest that all teachers involved in this study feel they have at 

least a good level of understanding about SR development in students and they all believe it to be 

an important component in a child’s success in the kindergarten classroom. These teachers also 

believe it is very important that students are physically active during throughout the day. Finally, 

they all had a good first impression of the Rockin’ Reflex program and felt the training session 

was useful. 

 Teachers were also given an opportunity to provide any additional feedback. They were 

asked, “Any additional comments you’d like to share about self-regulation, the training or the 

program would be greatly appreciated!” Five of the ten teachers wrote responses such as, “I was 

hesitant to actually participate in the activities (doing the silly song seal song, etc,), but it was 

extremely helpful to know how it feels, as well as what we are looking for. Having Liz explain 

the look-fors (what to focus on, such as hands flat on the ground with fingers forward, rather 

than hands in fists or fingers turned out) after was extremely beneficial.” Another teacher 

commented on how the training gave her the confidence needed to implement the program, “I 

found the training helpful to answer questions before starting instead of starting and not feeling 

confident in recording the observations.” A third teacher said the training was helpful but 
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expressed disappointment that there could not be any in-person training, “Unfortunately, due to 

Covid the researchers were unable to visit our classroom. For next time, it would likely be 

beneficial for the researcher to come and show students how to do the actions and maybe do 

some additional reflex activities with our class.” 

 All of the teachers also seemed eager to participate in the study and expressed excitement 

about starting the program. One teacher was hopeful that the intervention would help improve 

SR in her students and wrote, “Looking forward to seeing the development of my students over 

the next eight weeks”. Another teacher was anticipating that the students would enjoy doing 

these movements and wrote, “Looking forward to doing these songs with my kids and having 

fun.” 

Teacher Post-Intervention Social Validity Survey 

 At the end of the intervention, the post-intervention survey Qualtrics link was emailed to 

all seven teachers to complete. The questions asked and the frequencies of the responses are 

included in Table 16. For this survey, the teachers were asked to rank each question from 1 (not 

at all) to 5 (very good / much). 

Table 16 

Frequencies of answers for the Teacher Post-Intervention Social Validity Survey 

Question / Total # of each 
score 

5 
Very 

good/m
uch 

4 3 2 1 
Not 
at all 

Median Mean SD 

How easy was it to 

implement Rockin’ Reflex 

into your day? 

6 0 0 1 0 5 4.6 1.1 

Did the children seem to 

enjoy Rockin’ Reflex? 
3 2 1 1 0 4 3.9 1.5 
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How likely are you to 

continue using Rockin' 

Reflex this year? 

2 2 1 1 1 4 3.4 1.5 

How likely are you to use 

Rockin' Reflex next year? 
3 2 1 0 1 4 3.9 1.5 

Do you feel that these 

movements helped to 

improve self-regulation 

skills? 

2 2 2 0 1 4 3.6 1.4 

 

 The results of this survey were quite varied. One teacher had a negative experience with 

the program. This teacher found it difficult to implement, as there was a lack of space and often 

found it ‘wound the children up’. This teacher will not continue the program now that the study 

is complete and will not try it again next year stating, “The actions in the songs did not calm 

them; it was the opposite in fact! After doing these songs I always had to follow it up with some 

other calming activity before we could carry on with our next activity”. This teacher could have 

withdrawn at any point but continued despite concerns.  

However, the other six teachers had more positive experiences, saying that it was very 

easy to implement, and the students enjoyed doing the program. One teacher even commented, “I 

loved how everything was all ready to go. I just had to click a couple of buttons, and they could 

get started”. Another teacher wrote, “As expected, once we found our space, made it part of our 

routine, modeled, and assisted children into position, it became easier for them to follow each 

day.” One teacher noted that it, “Was much better once we got our carpet back.” Due to Covid 

restrictions, several of the classrooms did not have their typical carpet area to do these videos. 

Four of the teachers reported that they are likely to continue the program this year and 

five are likely to use it again next year as they all believe that the program had at least some 

effect on the students’ SR abilities. One teacher commented, “I enjoyed taking time in the day to 
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have the students move their bodies and at the same time try to slow their movements and 

breathing down… Children require time to move, be silly and the skill set to do that and then 

return to a self-regulated body. This program offers the time to explore and experience doing 

that”. Another teacher noted that she would, “finish with Popcorn song, as it is a nice relaxing 

ending”. 

The survey also included two optional questions. The first asked teachers to expand on 

their answer about the ease of implementation, referring to the time, resources and effort required 

to implement Rockin'. Five of the teachers provided additional feedback about the ease of 

implementation. Most of these comments were positive, such as how easy it was to have the 

videos guide students, that it was good to take the time to move their bodies and slow down, and 

that it got easier each day. However, two teachers commented that it required a lot of space. One 

teacher also commented that with the heavy language and math requirements of their curriculum, 

yet another structured activity was not appreciated.  

The second question asked for any additional comments about Rockin’ Reflex: music, 

movements, effectiveness, etc. Again, five teachers provided feedback. This was mostly positive, 

as teachers commented on the ‘catchy’ music and that students enjoyed being dogs, cats, seals 

and popcorn. The teachers also seemed to feel that the videos were age appropriate as five of the 

seven teachers ranked the question of how well their students enjoyed Rockin’ Reflex as four or 

five out of five. This was also supported in the comment section as teachers wrote, “I as well as 

the students enjoyed the songs and movements,” and, “Our students really enjoyed the catchy 

music for the movement videos!” Another teacher commented that, “The connections of the 

movements and pictures of the seal and the popcorn kernel were a highlight.” Students were also 

helping each other during the videos as, “One child told another child who receives additional 
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educator support said, ‘Follow me!’.” One teacher also observed that the children were making 

connections between the videos and other things happening in the classroom or their lives. “One 

child connected to his baby brother doing the "Silly Seal" and had his mom send a picture for us 

to share. Another placed baby dolls in "Silly Seal" position. They were connecting to our age-

appropriate conversation about baby development. They connected our daily breathing exercises 

to the popcorn song.” 

However, three teachers commented that having only three songs was a bit repetitive, and 

they would prefer more variety, or to only do the songs a few times a week, as some students 

became bored with them stating that, “A few weeks into the program, some students lost a bit of 

interest in just being exposed to the same three videos,” and, “I feel it can get very repetitive…. 

Silliness can start to occur only because it’s a lot of the same.” In contrast, three other teachers 

commented that it was difficult at the beginning, but when students got used to them, they 

enjoyed the movements. One teacher also wrote that, “Some of the moves were very challenging 

for the students and caused some discomfort, but our line during the program was, ‘These 

movements might be hard for us to do now, but with more practice, you will get better! Keep 

doing you best!’ … Many students said, ‘I've been practicing this at home and now I can do it!’ 

… ‘Look Ms. X, I can get my head off the floor!’” While doing a year end wrap-up activity, 

another teacher asked the students, “What was the most difficult thing you did this year?” and 

one of the students replied, “The Popcorn song.” Two teachers commented specifically on the 

calming effect that the popcorn song had on their students, while one teacher said that the songs 

got her students ‘wound up’ and they had to do another calming activity before they could move 

on to another activity. 

Student Post-Intervention Social Validity Interviews 
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 When the intervention was complete, teachers were asked to interview at least three of 

their students to gather their opinions of the Rockin’ Reflex program. It was believed that asking 

teachers to interview all of their students who participated in the study would be too time 

consuming. Teachers then interviewed whichever students were willing to do so. One teacher did 

not complete these, but one teacher interviewed four students, resulting in a total of twenty 

interviews across the 54 students. Consistent with expectations for students at this age, most 

answers were brief. A summary of these answers is presented in Table 17. 

Table 17 

Summary of Answers from Student Post-Intervention Interviews 

Question Asked Responses 

What do you think about doing the Rockin’ Reflex 

songs every day? 

14 liked doing it 

2 were undecided 

4 did not like it 

 

Were the movements challenging when we began? 14 agreed that they were difficult at first 

6 said they were always easy 

 

Do you have a favourite song or part? 6 liked the Popcorn song 

5 liked the Happy Dog Angry Cat 

3 liked the Silly Seal Slide 

6 were undecided 

 

How do you feel when doing the movements? 14 said they felt happy or good 

2 said they felt silly 

2 didn’t like it or felt mad 

2 were undecided 
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 A range of two to eight student interviews were completed in each of six classrooms for a 

total of twenty. Again, the results were mostly positive. Fourteen of these students describe the 

movements as being difficult at first, “Some movements were hard then easy for me.” When 

asked what moves the student curled up like popcorn kernel. Other students said, “They were 

hard at the beginning,” and “They got easier with practice”. 

For the most part, students expressed enjoyment in participating in the Rockin’ Reflex 

program. When asked if they enjoyed doing the videos every day, fourteen of the twenty students 

interviewed said “yes”. One student said, “I liked doing them every day! The songs were fun.” 

Another student said, “I liked it because I like to make popcorn at my house with my mom. The 

song reminded me of my mom.” Fourteen students also said that they feel happy or good when 

participating in the videos. One student added, “I was happy because I liked them.” When asked 

which song, or movement they liked the most, results were divided among the three songs. A 

few students liked the popcorn song best. One said, “The popcorn was my favourite part because 

I liked the explode in the air”. Others preferred the Happy Dog Angry Cat and one student 

commented, “I liked Happy Dog Angry Cat. I liked spinning and chasing my tail”. Other 

students liked the Silly Seal slide best – particularly the sliding part as one student explained, “I 

liked the silly seal because I liked sliding. It was so silly and so hilarious.” One student 

expressed concern about the repetitiveness of the videos stating, “I didn’t like doing it. Because 

we did it over and over again.” 
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Chapter 5 

Discussion 

 The purpose of this study was to explore whether there were any connections among 

primitive reflexes, self-regulation and rhythmic movements in kindergarten. For the purpose of 

this study, three movement-to-music videos, designed to integrate primitive reflexes, were used 

in seven kindergarten classrooms. The data collected was then analyzed to assess whether there 

is a connection between primitive reflexes and SR as well as if there are any relationships 

between rhythmic movements, primitive reflexes and SR. 

Primitive Reflexes and Self-Regulation 

Question one assessed for relationships between primitive reflexes and self-regulation. 

Given the existing literature and the researcher’s practical teaching experience, it was  

hypothesized that there would be connections between the MR and behaviour SR, STNR and 

cognitive SR, and TLR and emotional SR. The results of this study revealed positive, medium to 

strong, statistically significant correlations between all three primitive reflexes studied and all 

three categories of SR. This suggests there is a connection between primitive reflexes and SR, as 

students whose reflexes were better integrated also had higher SR scores. However, the data does 

not support the idea that individual reflexes directly affect specific components of SR.  

One potential explanation for this may be that reflexes do not work in isolation. This 

means that there are multiple variables, including other primitive reflexes, which may influence 

how easily any one reflex is integrated. For example, an active palmar reflex, in which the infant 

clasps their fingers shut as a reaction to pressure on their palm, may inhibit integration of the 

MR, in which an infant initially throws their head back, extending their arms and legs (Futagi et 

al., 2012) and the appearance of the STNR around the sixth month of life facilitates the complete 
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integration of the TLR (Hickey & Feldhacker, 2021). If reflexes directly affect one another, it is 

possible the symptomology of these reflexes is not as clear cut as the literature points to when 

describing the symptomology of various reflexes. An unintegrated MR is associated with 

anxiety, hyperactivity, and aggressiveness (Hickey & Feldhacker, 2021; Zielińska & Goddard-

Blythe, 2020), unintegrated STNR results in an inability to focus (Gieysztor et al., 2018; 

Zielińska & Goddard-Blythe, 2020) and unintegrated TLR has been connected to emotional 

dysregulation in later life (Hickey & Feldhacker, 2021; Taylor et al., 2004). Furthermore, there 

have been studies which describe the interaction of other primitive reflexes. For example, in a 

study done to describe the relationship of an infant’s asymmetrical tonic neck reflex (ATNR), 

tonic labyrinthine supine (TLS), and MR to development with their ability to roll over and sit 

unsupported, it was found that all three reflexes interacted significantly with all three movements 

(Capute et al., 1982). Thus, it is plausible that there are interactions between other reflexes as 

well. 

 Pecuch et al. (2020) also suggest that both the level at which primitive reflexes are 

present and how many of them are present, may be factors in how a child’s development is 

affected. This study only considered three of the over seventy primitive reflexes that have been 

identified (Preedy et al., 2022). There may be other unrecognized unintegrated primitive reflexes 

affecting how well the MR, STNR, and TLR are integrated or how they affect a students’ SR 

abilities. Although other studies assessed primitive reflexes separately, symptomology of 

unintegrated primitive reflexes was never parsed out as in this study. For example, Konicarova 

and Bob (2013) studied primitive reflexes in children diagnosed with ADHD, but did not 

distinguish between the various symptoms such as attention deficit and hyperactivity. Grzywniak 

(2016) studied connections between unintegrated primitive reflexes and learning difficulties but 
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used the sum of points obtained in a variety of tests to assess the students’ learning ability. 

Although both of these researchers assessed the primitive reflexes independently, they did not try 

to make explicit connections with specific symptoms in their studies. 

It is also possible that the instruments used to measure primitive reflexes and SR in this 

investigation were not sensitive enough to distinguish the three primitive reflexes and the three 

categories of SR as separate entities. The initial exploratory factor analysis would support this 

idea as only two separate factors – primitive reflexes and SR were identified. The data for the 

individual reflexes and individual SR measures were not distinct enough to appear as separate 

factors and instead, appeared in clusters on the component plot. Although the MR, STNR, and 

TLR are individual reflexes which were assessed independent of one another, there was no way 

to measure any interactions between them. Similarly, although behavioural, cognitive, and 

emotional regulation are identified as separate components of SR, the measure did not consider if 

they affect one another. Thus, the measures may not have been sensitive enough to make explicit 

connections between individual reflexes and the different types of SR, such as a specific 

connection between the MR and behavioural SR. There were also potential moderating factors 

that will be discussed in the following section. 

Moderating Factors 

 Attendance. For this study, teachers kept a daily attendance record, recording how many 

times each student participated in each of the three songs done during this intervention. When 

this data was used in partial correlations with the primitive reflex and SR scores, there were no 

significant results, meaning that the number of times each song was done did not have a 

statistically significant effect on the results. This is contrary to the results of the Red Light, 

Purple Light intervention, another movement-based intervention aimed to improve behavioural 
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regulation, which found that attendance in the sessions significantly predicted gains in 

behavioural regulation (Tominey & McClelland, 2011). This contradiction between previous 

research and this study may be due to the ceiling effect that occurred with the post-intervention 

primitive reflex data. By the end of this intervention, a large percentage of the students had fully 

integrated reflexes and scored zero with no later ability to receive an improved score. As 

primitive reflexes were only assessed pre and post- intervention, there is no way to know at 

which point during the intervention these reflexes became integrated or the minimum number of 

times that each song should occur. Pecuch et al. (2020) suggested that primitive reflexes may 

spontaneously undergo complete integration during a child’s development. It is possible that this 

occurred as a result of the rhythmic movements done during this intervention. However, without 

assessing the primitive reflexes periodically, there is no way to know when this may have 

occurred. If the primitive reflexes had been assessed mid-way through the intervention, the data 

could likely have been more normally distributed and the number of times the songs had been 

practiced may have been a moderator.  

 Age. Participants’ ages ranged from four years and two months to five years and eleven 

months at the beginning of the study. Partial correlations were run for age against the primitive 

reflex and SR scores. No significant connections were found, meaning that the age of the 

children did not influence the results. This is consistent with the findings of Pecuch et al. (2020) 

who reported no statistically significant differences in the primitive reflexes of the four to six 

year-olds in their study.  

 Sex. Twenty-four males and thirty females participated in this study. The partial 

correlations did not produce any statistically significant results, suggesting that sex has no 

bearing on the results of this study. The males in this study had more retained primitive reflexes 
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than the females, but only the MR was statistically different. This is consistent with other studies 

that identified males as having more retained primitive reflexes than females (Hickey & 

Feldhacker, 2021; Pecuch et al., 2020). However, this difference does not appear to have a 

significant influence on other variables in this study and is not considered a moderating factor. 

 Gross Motor Activity. All teachers in this study acknowledged the importance of 

children being physically active throughout the day and implemented physical activity time into 

their schedules, providing students with between 40-145 minutes each day in the gym or 

outdoors for gross motor activity. When partial correlations were run to factor this data into the 

primitive reflex and SR correlations, there were four statistically significant positive correlations 

of small and medium effect size. This suggests that supplementing the Rockin’ Refex program 

with other gross motor activity could lead to greater integration of PR. This is consistent with the 

meta-analysis done by Alvarez-Bueno et al. (2017) in which they concluded that giving children 

time to play outside provides a greater variety in movement and leads to greater improvements in 

executive functioning skills. As executive functioning skills are needed for SR, these 

improvements would likely appear in the children’s SR abilities as well. 

Time of Day. Teachers were asked to schedule this intervention such that it was done at 

the same time every day. Two teachers completed the activities in the afternoon and four in the 

morning. One teacher did the videos in both the morning and afternoon, which resulted in 

exclusion of this set for this particular test. The partial correlations of this data resulted in two 

statistically significant positive correlations of small effect size. This would suggest that it may 

be beneficial to do the intervention in the morning while students are still alert and ready to 

learn. This is consistent with Alvarez-Bueno et al. (2017) who suggested that the time of day 

when an intervention takes place may influence its effects.  



 

 94 

School Demographics. Demographic data was collected with respect to school location 

(i.e., urban or rural) as well as the population of the school and number of students in the 

classroom. When each of these variables were accounted for in the correlations between the 

primitive reflexes and SR scores, there were no statistically significant results. This suggests that 

this intervention was not influenced by any of these variables. Although children are sensitive to 

their environment (Chang et al., 2013), the results of this study would suggest that school 

demographics do not affect the Rockin’ Reflex intervention. Although there is no other known 

study that considers these factors, Blythe (2005) compiled a summary of findings of independent 

studies which assessed the Institute for Neuro-Physiological Psychology’s Developmental 

Exercise Program. This summary included the results of three schools from different cities in the 

UK. Although these results were from different studies and cannot be directly compared, they all 

demonstrated significant improvement in PR as a result of the program, suggesting that this 

similar program was successful regardless of demographics, similar to the findings in this present 

study.  

Teacher. When the teacher was considered as a potential factor, there were no significant 

results. This suggests that individual teacher characteristics did not significantly influence the 

results. Pesce et al. (2019) suggested that variability in practice due to individual differences of 

the people implementing a program led to inconsistent results. Such effect did not appear to 

occur in this study. This could be due to the structured nature of the program, or the way the 

study was planned and implemented.  

Another factor that may have played a part is that all teachers involved in the study also 

participated in a 2-hour Zoom training session during which they learned about primitive 

reflexes and the theory that primitive reflexes may influence SR. They also watched the videos 
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and heard detailed explanations of each of the moves the children had to do and how to correct 

them if they were doing the moves incorrectly. Briesch et al. (2013) suggested that an 

intervention is more likely to performed with fidelity if the person implementing it has sufficient 

knowledge and understanding of the treatment. These findings appear to have been echoed in 

this present study 

This program was also designed to be user-friendly and several factors that Bosworth et 

al. (1999) describe as predictive of successful implementation were considered in the creation of 

the Rockin’ Reflex program. The Rockin’ Reflex was designed to be easy to use as minimal 

technical skills are required and a manual is provided to describe any additional information that 

might be of interest. The Rockin’ Reflex program also requires minimal resources as it is 

inexpensive and only requires ten minutes a day. As the movements are all demonstrated by 

children on the videos, teachers do not need to have any skill level in performing these 

movements themselves and the minimal time and effort required to implement the program 

means it does not usually interfere with other commitments. Efforts were also made to ensure 

that the additional requirements for the study did not burden teachers unnecessarily.  

Rhythmic Movement and Primitive Reflexes 

 The second research question evaluated whether there was a connection between the 

rhythmic movements performed in the Rockin’ Reflex program and the students’ primitive 

reflexes. To assess this question, Wilcoxon Signed Rank Tests were run on the pre and post-

intervention primitive reflex scores. The results showed statistically significant improvements of 

medium effect size in all three primitive reflexes. This is not surprising as the movements in the 

videos were designed to integrate the primitive reflexes (Jones-Twomey & Ronno, 2020). 

Several researchers suggest that rhythmic movements, particularly those which mimic the 
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movement patterns that most children do instinctively in the first year of life, can give the child’s 

brain a second chance to integrate these reflexes (Blythe, 2012; Gieysztor et al., 2018; Pecuch et 

al., 2020). This idea is supported by research on the effects of a physical intervention program, 

Movement for Leaning, on primitive reflexes (Goddard-Blythe et al., 2021). This study consisted 

of 108 children ages four to six, of whom approximately half participated in the program. The 

primitive reflexes of those who participated in the movement program improved significantly 

while those who did not participate in the program made minimal progress (Goddard-Blythe et 

al., 2021).  

Although integrating primitive reflexes was not the sole focus of the Movement for 

Learning program, the creators of the program acknowledged that movements which mimic 

those done in infancy are essential to inhibiting primitive reflexes and that this knowledge 

influenced the development of the program  (Preedy et al., 2022). Furthermore, four of the 

developmental movements described by Duncombe and Preedy (2018) are mimicked in the 

Rockin’ Reflex videos. During the Popcorn Song, children lie on their backs, curl up to be a 

kernel of popcorn, then explode, throwing their hands and feet in the air. This action mimics the 

developmental milestone that infants reach as they acquire control of head, hands and feet while 

lying on their backs (Duncombe & Preedy, 2018). While students are pretending to be happy 

dogs and angry cats, they are also mastering support of their head while their arms are extended 

(Duncombe & Preedy, 2018). Finally, as they are being seals during the Silly Seal Slide, they are 

gaining control of their head while in a prone position as well as practicing a belly crawl 

(Duncombe & Preedy, 2018). Since at least some of the movements in each of the Rockin’ 

Reflex videos allow children to practice the developmental movements described in the 
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Movement for Learning program, it is not surprising that they have similarly positive results in 

improving primitive reflexes. 

Comparing Groups Based on Pre-Intervention Abilities 

 Changes Within Groups. The results of these tests showed statistically significant 

improvement for all nine tests done for group two in all three primitive reflexes, meaning their 

reflexes were more integrated after completing the rhythmic movement intervention. Only three 

of the group one tests were statistically significant. This would suggest that in most cases, 

students who began with higher primitive reflex scores (less integrated reflexes), made greater 

improvements than their peers who began with lower primitive reflex scores (more integrated 

reflexes) as a result of the rhythmic movements. Volckaert and Noël (2015) came to a similar 

conclusion when studying an intervention to improve executive functioning skills. When they 

split the experimental group according to their pre-test executive functioning inhibition scores, 

children who began with lower-level inhibition scores improved more than the children starting 

with high-level scores as a result of their intervention.  

 Changes Between Groups. The results of these tests showed that prior to the 

intervention, there were statistically significant differences between groups one and two for all 

nine measures considered. In every case, the primitive reflexes of group one were more fully 

integrated. After the intervention, five of these measures were no longer statistically significant. 

This suggests that the students in group two not only improved more than their peers in group 

one, but improved enough that they were catching up as their reflexes were becoming more 

integrated. This is an important observation as any gaps in ability, such as the number and 

intensity of unintegrated primitive reflexes, tend to increase as students get older Grzywniak, 

2016). 
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Rhythmic Movements and Self-Regulation 

The final question investigated whether there are any connections to be made between 

rhythmic movements and SR. To assess this question, Wilcoxon Signed Ranks tests were run to 

compare the pre and post-intervention SR scores for each of the three categories. The results 

showed that all three types of SR improved significantly so it is possible that the rhythmic 

movements done in the Rockin’ Reflex program facilitated this. There was a medium effect size 

for both behavioural and cognitive regulation, but only a small effect size for emotional 

regulation, suggesting that the rhythmic movements may have more effect on the behavioural 

and cognitive regulation than on emotional regulation. These positive results are consistent with 

the literature that suggests coordinative physical activities have a greater effect on improving 

executive functioning skills (Alvarez-Bueno et al., 2017; Pesce et al., 2016) and that cognitive 

effort is crucial (Diamond, 2015; Ludyga et al., 2018; Pesce et al., 2019). Coordinated 

movements are complex and integrate various body parts (Chang et al., 2013), requiring the use 

of executive functioning skills such as attention and working memory (Gallotta et al., 2015). The 

rhythmic movements done in the Rockin’ Reflex videos required students to not only coordinate 

several body parts, but to move to the beat of the music which added to the cognitive load. The 

challenging nature of these moves is supported by the fact that fourteen of the twenty students 

who were interviewed about the program agreed that it was difficult when they started. The 

movements were both physically and cognitively challenging which probably attributed to their 

success in improving SR skills. 

Comparing Groups Based on Pre-Intervention Abilities 

Changes Within Groups. When dividing groups based on their initial MR scores, 

students who began with more fully integrated MR did not make any significant improvements 
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in any of the SR categories. However, the students in group two who began with poorly 

integrated MR made significant improvements in all three. When students were split by their 

initial TLR scores, the CR scores of students in group one did not change, but students in group 

two made significant improvements. This suggests that students whose MR and TLR were not 

well integrated made greater improvements in SR skills than their peers who began with better 

integrated primary reflexes. This concurs with the fact that the students who began with lower 

PR scores also had greater improvements in PR scores than their peers who began with higher 

scores. Thus, it is possible that the rhythmic movements done in the Rockin’ Reflex videos 

helped students with poorly integrated reflexes to integrate their reflexes, thereby helping them 

to self-regulate.  

When splitting groups based on pre-intervention SR scores, the results showed that the 

groups one and two were very similar for both behavioural and emotional regulation scores. For 

example, when split according to the pre-intervention behavioural regulation scores, the 

behavioural regulation scores of both groups one and two improved significantly due to the 

intervention, but the emotional regulation scores did not change significantly for either group. 

However, in all three splits, there were differences between the groups when looking at cognitive 

regulation scores. In all three splits, the cognitive regulation scores did not improve for group 

one but improved significantly for group two. This would suggest that the rhythmic movements 

enabled students who began with lower SR scores made greater improvements in cognitive 

regulation than their peers with more fully integrated reflexes. In a study done on an intervention 

focused on improving self-regulation, Tominey and McClelland (2011) also found that children 

who began the study with lower SR scores made more significant gains than their peers who 

began with higher scores. 
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Changes Between Groups. When groups were split based on the pre-intervention primitive 

reflex scores, it was found that students who began with less integrated MR abilities were 

catching up with their peers in both BR and ER measures. Those who began with less integrated 

STNR caught up with their peers in ER measures and students who began with poorly integrated 

TLR were able to catch up with their peers in CR measures. Thus, their primitive reflexes 

improved, so did their SR skills in various categories. A study done by Volckaert and Noël 

(2015) had similar results. Their study focused on improving inhibition skills as a means of 

improving behaviour. Students who began with lower inhibition skills improved the most in both 

inhibition and behaviour assessments. The results of this study suggest that the rhythmic 

movements were most helpful to students with poorly integrated reflexes as they were able to 

integrate their reflexes, thereby enabling them to better self-regulate.  

When splitting groups by pre-intervention SR scores, the results of these tests showed 

that there were statistically significant differences between groups one and two both pre and 

post-intervention. However, the z-scores of the post-intervention data were always slightly 

smaller than the pre-intervention data. Thus, post-intervention scores were not as different as 

they were pre-intervention but have not changed significantly. Although the students in group 

two may be catching up slightly with their peers, it is not enough to say that the rhythmic 

movements had an effect. This may be due to the fact that there are so many factors affecting SR 

abilities, and the rhythmic movements are only focused on primitive reflexes. In fact, Shanker 

and Hopkins (2019) described five domains of SR – all of which can affect one another making 

it challenging for a child to self-regulate. When splitting the groups based on their SR abilities, 

all of these factors could affect which group the student was placed in. The purpose of rhythmic 
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movement is to integrate primitive reflexes. That is only one small piece of the biological 

domain. Thus, it is not surprising that no significant changes were found. 

Social Validity 

 It is necessary to consider the social validity of an intervention if there is a desire for the 

intervention to continue beyond the scope of the study. Three factors identified by Chafouleas et 

al. (2009) that may affect how well an intervention is implemented include acceptability, 

understanding, and feasibility. Each of these factors were considered in the development of the 

social validity assessment tools and will be discussed. 

Acceptability 

 According to Chafouleas et al. (2009), the acceptability of a program is the strongest 

factor in determining its usefulness. It considers how enthusiastic the teacher is to use the 

program, how effective the program is and if it is age appropriate. In the pre-intervention survey, 

teachers were asked to rank their first impression of the program. All indicated that it was good 

or very good and the positive comments suggested that the teachers were enthusiastic about 

trying the program. This was an important factor because if the teacher is motivated to use a 

program, it is more likely to be carried out successfully (Bosworth et al., 1999; Briesch, 2013). 

By the end of the study, this enthusiasm had waned for one teacher as this teacher noted that she 

would not continue the program, nor use it again next year. One reason for this could be the extra 

stresses due to Covid, which were many. Teachers were expected to maintain social distancing 

between students which is particularly difficult when trying to have students move around, there 

were also many absences due to the Covid screening making it very difficult to be consistent 

with daily language and math lessons. There is also the reality that no matter what program, it 

does not fit well with everyone’s teaching style. The other teachers had more positive 
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experiences and indicated that they will probably use the program again as they enjoyed the body 

breaks and found that the movements may have had some positive effect on their students’ SR 

abilities. Both teachers and students considered the program to be age appropriate. Teachers 

made comments about the ‘catchy music’ and the students enjoyed all of the songs. When asked 

which song they preferred, results were mixed, but each of the three songs was someone’s 

favourite. 

A couple of teachers and one student expressed frustration with the repetitiveness of the 

videos, as there were only three. One reason for this may be the ceiling effect described earlier. 

Initially, the songs were a novelty as the children pretended to be popcorn, cats, dogs and seals. 

It is possible the students began to become bored with the songs once their primitive reflexes 

were integrated and the moves became easy.  

Overall, both teachers and students found the Rockin’ Reflex program to be acceptable. 

As the teachers believe the program to be age appropriate and their belief that it had some 

positive impact on their students’ SR skills helped to ensure its success (Briesch et al., 2013). 

The enthusiasm of the students also helped as to motivate the teachers, thereby helping them to 

maintain their enthusiasm with the program which is also a factor in acceptability (Chafouleas, 

2011). 

Understanding 

 This factor refers to how well the teacher understands the intervention and if they have 

the skills necessary to carry it out (Chafouleas et al., 2009). The training session that was carried 

out prior to implementation gave the teachers a good understanding of primitive reflexes and the 

study that was being done. It also included detailed descriptions of the movements being done, 

how to assess them and how to correct them if necessary. Teachers were also provided with a 
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teacher’s guide which included written descriptions about each song, the purpose of each song 

and some additional activities that could be done. Teachers were provided with an in-depth 

understanding of the program including what it looks like and how to use it as suggested by 

King-Sears et al. (2018). Although implementation of the program primarily required teachers to 

play videos that the children followed, having an understanding of the program and how to guide 

the students ensured that the program was implemented with fidelity. This is consistent with a 

yoga intervention studied by Rashedi et al. (2020). Initially, teachers received yoga training with 

the intention of having teachers then lead their students in these exercises. Although the teachers 

expressed interest in the program, they were concerned about their ability to teach yoga. As a 

result, the researchers created a series of videotaped lessons that were used by all teachers 

(Rashedi et al., 2019). Teachers expressed appreciation for the videos as a means of 

incorporating yoga into their classrooms (Rashedi et al., 2020). For this study of the Rockin’ 

Reflex program, the social validity survey completed by the teachers after the training session 

confirmed that the training helped them to feel prepared to implement the program as all of them 

agreed that the training was useful, and teachers were confident that they had the appropriate 

understanding and skills necessary to implement the program effectively.  

Feasibility 

 The feasibility of an intervention refers to how the person implementing the program 

feels about the ease of implementing it. This includes whether the time and resource 

requirements are reasonable and if the intervention is simple enough to complete it accurately 

(Briesch et al., 2013). Other factors of feasibility include technical support (King-Sears et al., 

2018) as well as presence of a written plan and communication channels for support (Bosworth 

et al., 1999).  
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 This intervention only required ten minutes a day and the physical resources required, a 

projector to play the videos, and floor space for the activity, are readily available in most 

classroom settings. Only one teacher expressed concerns about resources noting concerns that 

both the time required for another planned activity and the limited floor space in the classroom 

made this program very challenging. However, other teachers had more positive experiences and 

commented on how easy the program was to implement and that they enjoyed taking the 

movement break during their day. Although no one commented on the written plan, or 

communication channels, these were also provided as the teachers received the teachers’ manual 

prior to the training session and the researcher reached out to teachers several times to offer 

encouragement and ask if they needed anything.    

Conclusions  

 The results of this research suggest that there is a connection between primitive reflexes 

and SR. More specifically, that students with better integrated primitive reflexes also have better 

self-regulation skills. There may also be a connection between how much time students spend 

playing, or participating in a variety of gross motor activities, as the number of minutes students 

participated in gym time or outdoor play was found to be a moderating factor. Thus, having a 

variety of gross motor activity may improve the effectiveness of the rhythmic movements. SR is 

critical to a student’s success at school. Although this is only an initial study and more research 

needs to be done to generalize any results found here, Rockin’ Reflex is a low resource tool that 

had an overall positive effect on SR. Most teachers and students seemed to enjoy this tool and 

believe it resulted in some improvement in their students’ SR skills. 

 The results also showed that the rhythmic movements practiced in the Rockin’ Reflex 

videos helped to integrated students’ primitive reflexes and improved SR scores in all three 
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categories measured. Additionally, students who began with less integrated primitive reflexes 

made greater improvements than their peers who began with more integrated reflexes. This 

allowed the students who began with less integrated reflexes to begin to catch up with their 

peers. This is an important finding as primitive reflexes that are not integrated naturally often 

increase in both number and intensity as the child gets older (Grzywniak, 2016) which may result 

in difficulties in both social and educational aspects of a child’s life (Gieysztor et al., 2018; 

Pecuch et al., 2020). Although there are no curriculum expectations around primitive reflexes, 

the Rockin’ Reflex program helped students, particularly those with poorly integrated reflexes to 

catch up with their peers. 

 It is also important to note that most teachers involved in this study found the program 

easy to implement and believe it had some impact on the students’ SR skills. The teachers also 

believed it to be age appropriate and generally enjoyed by the students. This was echoed in the 

students’ responses as they described what they enjoyed most about the videos. 

Limitations and Future Research 

 As with all research, this study had several limitations. The greatest challenge navigated 

throughout this study was implementing the intervention during a global pandemic. This meant 

that the program had to be simplified and teachers had to be trained to collect all of the data. 

Teachers also had extra stresses to contend with in the classroom beyond this research study. 

Finally, all of these changes resulted in delays and the intervention was done in the spring term 

of the school year. 

Due to the pandemic, all of the research had to be done virtually. This meant that the 

researcher could not visit the classrooms, requiring teachers to do this work with minimal 

support. As a result, the study was simplified as much as possible by limiting the number of 
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participants and using only the videos with no additional exercises. Although the teachers’ 

manual included exercises that students could do beyond the videos, these were not included in 

the study. These exercises may have improved results, as gross motor activity was found to be a 

moderating factor. It is also possible that doing these exercises along with the videos, may have 

helped to avoid the concerns about the repetitiveness of doing the same videos every day. Future 

research may include these exercises in the intervention, possibly doing videos and exercises on 

alternating days.  

As mentioned, teachers were responsible for all data collection. Thus, only three 

primitive reflexes were assessed pre and post-intervention and teachers were required to 

participate in a two-hour training session after school hours. The teachers’ manual refers to other 

primitive reflexes, namely the Palmar grasp, Landau and Spinal Galant reflexes and several other 

researchers in the literature included the Asymmetrical Tonic Neck Reflex in their work. As 

these primitive reflexes were not assessed, there is no way of knowing if these reflexes were 

already integrated, if the rhythmic movements had any effect on them, or if there were any 

connections between these reflexes and SR. As reflexes likely work in tandem, it may be 

beneficial to include assessments of these reflexes in the future. For example, the manual 

includes exercises to integrate the Palmar grasp reflex. As noted earlier, the Palmar grasp reflex 

inhibits integration of the MR (Futagi et al., 2012). This may explain why some students still did 

not have fully integrated MR. A future study may include assessment of the Palmar grasp reflex 

and the exercises to integrate it.  

Due to the time required to assess primitive reflexes, teachers were only asked to do this 

twice: before the program began and after it was complete. It would have been beneficial to also 

assess primitive reflexes part way through to know how quickly reflexes were becoming 
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integrated and thereby have a better understanding of how long the intervention needs to be. 

Although the training was as brief as possible, this may have prevented some teachers from 

agreeing to participate in the study. However, these videos are available for purchase on-line and 

do not include any training other than what is available in the manual. It would be interesting to 

know if the manual provides enough information in a clear and brief enough format that teachers 

would be able to implement the program effectively without the formal training session.  

The Covid-19 pandemic also created additional stressors to the regular classroom. First, 

there was an expectation to maintain some social distancing. This meant that several classes did 

not have the traditional carpet area to meet and do group activities, such as this intervention, and 

students were spread out around the classroom on the hard tile floor and behind tables making it 

more difficult to implement. Second, the Covid screening for symptoms, such as cough or runny 

nose, meant that many students missed several days of school. This makes it more challenging to 

maintain routines which are so important to young children as they are learning academic and 

social skills. As things are returning to normal, hopefully this will not be a limitation in future 

studies. 

 The decision to complete this study virtually required several changes and a second ethics 

review. This resulted in delayed implementation of the program and this study was done very 

late in the school year. This was especially a problem because the final SR assessments were 

completed late May. This is typically a difficult time for children as the days are getting longer, 

they are participating in extra-curricular activities after school, and not getting enough sleep. The 

anticipation of summer holidays (both good and bad) may cause anxiety for children, making it 

more difficult to self-regulate. As Diamond (2015) noted, executive functioning skills suffer 

when children are lacking in sleep. This may especially be a factor when considering the smaller 
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improvements made in the emotional regulation category than in behavioural and cognitive self-

regulation. In future studies, it would be recommended that assessments, particularly for SR, are 

not done during important transition times, such as Christmas or summer holidays. 

Implications 

SR is a core component of the kindergarten curriculum in Ontario as students are learning 

to regulate their own behaviours, attention, and emotions independently. SR skills are essential to 

a student’s success at school, both socially and academically. This study has identified a 

connection between unintegrated primitive reflexes and challenges with self-regulation. Students 

who have unintegrated primitive reflexes are at a disadvantage as these reflexes may impede 

their development. 

Several studies have identified the prevalence of primitive reflexes in healthy children. In 

a study of 4-5 year olds in the United Kingdom, 60.8% of children were identified as having at 

residual or completely unintegrated primitive reflexes and a similar study done in Northern 

Ireland with 5-6 year olds identified 48% of the students had at least residual primitive reflexes 

(Goddard-Blythe et al., 2021). Gieysztor et al. (2018) found that at 60% of the 4-6 year olds in 

their study in Poland had at least one primitive reflex present at low levels. This study had 

similar results with 46% of the students having MR, 33% having STNR, and 43% having TLR 

present at a residual level or higher. As more and more children are beginning school with 

unintegrated primitive reflexes (Goddard-Blythe et al., 2021), it could benefit many students if 

rhythmic movement programs are integrated into their day.  

In this study, it was found that the rhythmic movements in the Rockin’ Reflex videos 

helped to integrate the student’s primitive reflexes. They were especially beneficial for students 

who began with less integrated primitive reflexes as these students were catching up with their 
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peers. Studies suggest that early interventions may have lasting impacts on children’s 

educational success (Boese, 2017). As these students are just beginning school, it is beneficial to 

integrate these reflexes and close that gap while it is still small.  

The Rockin’ Reflex videos are inexpensive and easy to implement in a regular 

kindergarten classroom. They are designed to be age appropriate as children pretend to be 

animals while practicing their rhythmic movements. Kindergarten teachers are already 

scheduling physical activity into their school day. The Rockin’ Reflex videos make it easy for 

teachers to make this movement meaningful as children get the opportunity to integrate their 

primitive reflexes which may in turn make it easier for them to self-regulate. 
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Appendix F 

LOI/CF for Teachers 

 
Study title: Rhythmic Movements and Self-Regulation: Is there a connection? 

Name of Student Researcher: Susan Overvelde, Queen’s University 

Name of Supervisor: Jordan Shurr, Queen’s University 

 

My name is Susan Overvelde and I am a Master’s student in the Faculty of Education at Queen’s 

University, working under the supervision of Dr. Jordan Shurr. I am asking Kindergarten 

teachers, and Kindergarten students to take part in a research study assessing if there is a 

connection between movement and self-regulation. If you agree to participate, you will receive 

training on a program called Rockin’ Reflex which you will then be able to download and keep. 

This includes both the teachers’ manual and the videos. Everything on my end will be virtual. As 

such, you will also be asked to complete two brief 5-question surveys (before and after the study) 

to assess the social validity of the program. You will also be asked to assess self-regulation skills 

of any students who are participating both before and after the study. This should take about 5 

minutes per student for up to 8 students. Finally, you will use a checklist to assess primitive 

reflexes of students by observing them while they participate in the videos. I estimate that this 

will take about 3 hours of your time at the beginning of the study, and another 1 hour at the end 

of the study, totaling 4 hours. In addition, you will lead your entire class in the Rockin’ Reflex 

videos for 10 minutes every day during your DPA time for up to 8 weeks. You will also be 

asking a couple of willing students to participate ins brief interview of their impressions of 

Rockin’ Reflex when the study is complete.  

 

The self-regulation and primitive reflex data will then be analyzed to assess whether there are 

any significant improvements and if there is a connection between self-regulation and primitive 

reflexes.  

There is no obligation for you to say yes to take part in this study. You will not have to answer 

any questions you don’t want to and you can stop participating without penalty. You may 
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withdraw from the study up until two weeks after the final survey by contacting me at 

9smo4@queensu.ca. 

 

Your data will be securely maintained by myself, until program completion, at which time it will 
be transferred to my supervisor, Jordan Shurr. It will be stored on password protected and 
encrypted files for at least five years, after which it will be permanently deleted. Your 
confidentiality will be protected to the extent possible by the law and names will be replaced by 
a unique code for all data and pseudonyms will be used in any publications. The code linking 
real names with pseudonyms will be stored separately and securely from the data. In addition to 
my supervisor and myself, the Queen's General Research Ethics Board (GREB) may request 
access to study data to ensure that the researcher(s) have or are meeting their ethical obligations 
in conducting this research. 
 
I plan to publish the results of this study in my Master’s thesis and educational journals as well 
as present them at conferences. I will use data from the surveys and activities when presenting 
my findings. I will never include any real names with quotes. I will do my best to make sure data 
does not identify participants.  
 
If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 
1-844-535- 2988 (Toll free in North America) or email chair.GREB@queensu.ca. Use 1-613-
533-2988 if outside North America. Please note that GREB communicates in English only. 
 

If you have any questions about the research, please contact me at 9smo4@queensu.ca. My 

supervisor, Jordan Shurr can be contacted at j.shurr@queensu.ca or +1 6135336000 x77363. 

 

This Letter of Information provides you with the details to help you make an informed choice. 
All your questions should be answered to your satisfaction before you decide whether or not to 
participate in this research study. Keep one copy of the Letter of Information for your records 
and return one copy to the Researcher, Susan Overvelde. You have not waived any legal rights 
by consenting to participate in this study. 
 
By signing below, I am verifying that: I have read the Letter of Information and all of my 
questions have been answered.  
 
 
Name of Participant: ______________________________________ 

 

Signature: _______________________________________________ 

 

Date:  ________________________________  
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Appendix G 

LOI/CF for Parents / Students  

 

Study title: Rhythmic Movements and Self-Regulation: Is there a connection? 

Name of Student Researcher: Susan Overvelde, Queen’s University 

Name of Supervisor: Jordan Shurr, Queen’s University 

 

My name is Susan Overvelde and I am a Master’s student in the Faculty of Education at Queen’s 

University, working under the supervision of Dr. Jordan Shurr. I am asking Kindergarten 

teachers, and Kindergarten students to take part in a research study assessing if there is a 

connection between movement and self-regulation. All students in the class will be participating 

in a rhythm to movement program called Rockin’ Reflex as a part of their daily physical activity. 

I am inviting your child to be a part of the study. Although all students will participate in the 

program, the first 12 students who have signed consent will participate in the study. If you agree 

to allowing your child to participate, the classroom teacher will conduct brief assessments of 

your child’s primitive reflexes at both the beginning and end of the study. This is done by 

observing your child while they are participating in the videos and assessing how well they 

imitate each movement. Teachers will also be asked to assess your child’s self-regulation skills 

by observing their behaviour in the classroom. When the study is complete, the teacher may ask 

your child for his/her impression of the Rockin’ Reflex program. There are no known risks to 

participating in this study. This data will be analyzed to assess whether any significant gains 

were made and if there is a connection between primitive reflexes and self-regulation. 

 

There is no obligation for you to say yes to this study. Your child won’t have to answer any 

questions or do anything that he/she doesn’t want to and can stop participating at any time 

without penalty. You or your child may withdraw from the study any time until two weeks after 

the final assessment by contacting me at 9smo4@queensu.ca. 

 

If you would like your child to participate, please sign the consent form below and return it to the 

classroom teacher.  
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There is a remote possibility that during these research activities your child could come into 

contact with someone with COVID-19. If this highly unlikely event were to occur, we are 

required by the Public Health Unit to retain on file your email address to share with them for 

contact tracing purposes. 

 

Your data will be securely maintained by myself, until program completion, at which time it will 
be transferred to my supervisor, Jordan Shurr. It will be stored on password protected and 
encrypted files for at least five years, after which it will be permanently deleted. Your 
confidentiality will be protected to the extent possible by the law and names will be replaced by 
a unique code for all data and pseudonyms will be used in any publications. The code linking 
real names with pseudonyms will be stored separately and securely from the data. In addition to 
my committee members and myself, the Queen's General Research Ethics Board (GREB) may 
request access to study data to ensure that the researcher(s) have or are meeting their ethical 
obligations in conducting this research. 
 
I plan to publish the results of this study in my Master’s thesis and educational journals as well 
as present them at conferences. I will use data from the surveys and activities when presenting 
my findings. I will never include any real names with quotes. I will do my best to make sure data 
does not identify participants.  
 
If you have any ethics concerns please contact the General Research Ethics Board (GREB) at 
1-844-535- 2988 (Toll free in North America) or email chair.GREB@queensu.ca. Use 1-613-
533-2988 if outside North America. Please note that GREB communicates in English only. 
 

If you have any questions about the research, please contact me at 9smo4@queensu.ca. My 

supervisor, Jordan Shurr can be contacted at j.shurr@queensu.ca or +1 613-533-6000 x77363. 

 

This Letter of Information provides you with the details to help you make an informed choice. 
All your questions should be answered to your satisfaction before you decide whether or not to 
participate in this research study. Keep one copy of the Letter of Information for your records 
and return one copy to the Researcher, Susan Overvelde. You have not waived any legal rights 
by consenting to participate in this study. 
 
By signing below, I am verifying that: I have read the Letter of Information and all of my 
questions have been answered.  
 
 
Name of Participant: ________________________________________________ 
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Name of Parent / Guardian: ___________________________________________ 

 

Signature: _________________________________________________________ 

 

Date: _____________________________________________________________ 

 

 

As mentioned, upon completion of the study, your child may be interviewed about his/her 

impressions of the Rockin’ Reflex program. If your child agrees to be interviewed, do you give 

consent for the researcher to use quotes in publications or presentations? 

 

yes   /   no 

 

Signature: _________________________________________________________ 

 

Date: _____________________________________________________________ 
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Appendix H 

Assessment of Moro Reflex 

 



 

 137 

 



 

 138 
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Appendix I 

Assessment of Symmetrical Tonic Neck Reflex (STNR) 
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Appendix J 

Assessment of Tonic Labyrinthine Reflex (TLR) 

 



 

 144 
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Appendix K 

Assessment of Self-Regulation 

The following questions were sent to teachers as a Qualtrics file. The numbers from the CSBQ: 

Child Self-Regulation Questionnaire (University of Wollongong, 2022) are not consecutive as 

only questions relating to the behavioural, cognitive, and emotional self-regulation were used. 

 

Child’s name………………………………………………… 

 

Boy/Girl…………………………………… 

 

Birthdate…………………………………... 

 

Completed by ……………………………………………………………………………………... 

 

Date ………………………….……………. 

 

 

Please circle the number that best fits what the child is like. 

 

What is the child like? Not True (1), Partly True (3), Very True (5) 

 
Question Scoring 

2. Is calm and easy going  1     2     3     4     5 

5. Persists with difficult tasks  1     2     3     4     5 

6. Chooses activities on their own  1     2     3     4     5 

7. Regularly unable to sustain attention  1     2     3     4     5 

8. Does not need much help with tasks  1     2     3     4     5 

10. Gets over being upset quickly  1     2     3     4     5 
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11. Easily upset over small events  1     2     3     4     5 

12. Persists with tasks until completed  1     2     3     4     5 

13. Waits their turn in activities  1     2     3     4     5 

14. Gets over excited  1     2     3     4     5 

15. Good at following instructions  1     2     3     4     5 

18. Likes to work things out for self  1     2     3     4     5 

23. Most days will lose temper  1     2     3     4     5 

26. Shows wide mood swings  1     2     3     4     5 

29. Not able to sit still when necessary  1     2     3     4     5 

30. Is cooperative 1 2 3 4 5 1     2     3     4     5 

31. Is impulsive  1     2     3     4     5 

 

 

 

 

 

The following was not seen by participants. It was used as a scoring guide. The negative beside a 

number in the ‘reversed?’ column identifies questions that were reverse coded. This means that 1 

became 5, 2 became 4, 4 became 2 and 5 became 1. The scores in each scoring category were 

then averaged to get a final score for each subscale of SR.  

 
Reversed? Question Scoring Category 

2 2. Is calm and easy going  EMOT SR 

5 5. Persists with difficult tasks  COG SR 

6 6. Chooses activities on their own  COG SR 

7 (-) 7. Regularly unable to sustain attention  BEH SR 

8 8. Does not need much help with tasks  COG SR 

10 10. Gets over being upset quickly  EMOT SR 
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11 (-) 11. Easily upset over small events  EMOT SR 

12 12. Persists with tasks until completed  COG SR 

13 13. Waits their turn in activities  BEH SR 

14 (-) 14. Gets over excited  EMOT SR 

15 15. Good at following instructions  BEH SR 

18 18. Likes to work things out for self  COG SR 

23 (-) 23. Most days will lose temper  EMOT SR 

26 (-) 26. Shows wide mood swings  EMOT SR 

29 (-) 29. Not able to sit still when necessary  BEH SR 

30 30. Is cooperative 1 2 3 4 5 BEH SR 

31 (-) 31. Is impulsive  BEH SR 

 

Note: (-) means that the question was reverse coded: 5 becomes 1, 4 becomes 2, 2 becomes 4 and 

1 becomes 5.  
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Appendix L 

Attendance Record 

The following instructions and record sheet were sent to teachers. These were used to record how 

often each child participated in each video:  

 

 

Each day you lead the class in the Rockin’ Reflexes songs, please indicate if the student 

participated with a √, use an X if the student did not participate and A if absent. Below is an 

example of how the chart may be completed. 

 

Week of: October 11-15, 2021 

Student Name:  

Ashley Monday Tuesday Wednesday Thursday Friday 

Happy Dog, Angry Cat √  A X √ 

Silly Seal Slide  √    

Popcorn Song √ √ A √ √ 
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Student: 

 Monday Tuesday Wednesday Thursday Friday 

Happy Dog, Angry Cat      

Silly Seal Slide      

Popcorn Song      

 

Student: 

 Monday Tuesday Wednesday Thursday Friday 

Happy Dog, Angry Cat      

Silly Seal Slide      

Popcorn Song      

 

Student: 

 Monday Tuesday Wednesday Thursday Friday 

Happy Dog, Angry Cat      

Silly Seal Slide      

Popcorn Song      

 

Student: 

 Monday Tuesday Wednesday Thursday Friday 

Happy Dog, Angry Cat      

Silly Seal Slide      

Popcorn Song      
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Appendix M 

Pre-Intervention Social Validity Survey for Teachers 
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Appendix N 

Post-Intervention Social Validity Survey for Teachers 
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Appendix O 

Post- Intervention Social Validity Survey for Students 

 
I had originally written this script for myself as I’d hoped to visit classroom. As you know the 

students well, you may want to re-word or prompt students as needed. Please scribe verbatim as 

much as you can so I might be able to include quotes in my thesis. I’d appreciate it if you could 

interview AT LEAST three students. You can do them individually, or together, just identify 

who is saying what, please. 

 

Thanks again! 

Susan 

 

Begin with verbal consent from the child… (feel free to rephrase this) 

I’d like to ask you some questions about the Rockin’ Reflex program. Are you okay with me 

writing notes about our chat to give to the researcher who is doing this study? 

 

1. a. What do you think about doing the Rockin’ Reflex songs every day?  

If child isn’t sure, refer to the Popcorn Song, Happy Dog, Angry Cat and Silly Seal Slide. 

2. Do you have a favourite part? Or move? 

Child can demonstrate then interviewer should comment in audio about what they are doing, such 

as, “That is a great seal move. You are doing a great job of getting your belly up high off the 

ground.” 

3. How do you feel when you are doing these movements? 

 

Thank you very much for sharing your ideas. You’ve been a great help. 
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