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Abstract 
This study was conducted to investigate the affect Adverse Childhood Experiences (ACEs) on retention of learning. It sought out to gather relevant resources which conclude ACEs have a detrimental impact on the neurological and physical components of an individual. Those at risk from ACEs fall behind their peers in school and support is scarce for the victims as well as the teachers. 
The findings suggest that there is a connection with ACEs and retention of learning. However, it is important to note when investigating ACEs, the impact it has on the victim will vary depending on the individual. Schools and local councils have to work together to raise awareness on the impacts ACEs have, not only within school but also within the community. 

Key Words:
Adverse Childhood Experiences (ACEs), Cognitive Behavioural Therapy (CBT)









 











[bookmark: _Hlk39712975]Table of Contents
[bookmark: _Hlk40143837]

Abstract: …………………………………………………………………………………………………………………………………………. 4

Chapter 1:

1: Introduction ……………………………………………………………………………………………………………………………….  6
   
1.1: What are ACEs? ……………………………………………………………………………………………………………………….. 7
    
1.2: Objectives of the project …………………………………………………………………………………………………………. 7

Chapter 2: – Literature Review 

[bookmark: _Hlk39713254]2: How are ACEs affect the cognitive development of a growing child?
     
2.1: The Growing Brain …………………………………………………………………………………………………………………… 8
   
2.2: Toxic Stress  ……………………………………………………………………………………………………………………………… 8
 
2.3: Fight or Flight? …………………………………………………………………………………………………………………………. 9

Chapter 3:

3: How ACEs can affect the learning experience of the pupil within the classroom? 
 
   3.1: Retention of Learning …………………………………………………………….……………………………………………  10

   3.2: Resilience and Trauma ………………………………………………………………………………………………………… 11

   3.3: Behavioural Problems …………………………………………………………………………………………………………. 11

Chapter 4:

4: How the pupils who suffer from ACE’s and other diseases being helped by the current educational system? 

    4.1: Services………………………………………………………………………………………………………………………………. 12

    4.2: Cognitive Behavioural Therapy (CBT) ….………………………………………………………………………………12
 
Chapter 5:

    5.1: Conclusion and Recommendation ……………………………………………………………………………………… 13 

References ……………………………………………………………………………………………………………………………….  14-18

To investigate the relationship between students who suffer from Adverse Childhood Experiences (ACEs) and retention of learning
Chapter 1

1: Introduction 

Adverse Childhood Experiences (ACEs) are a cluster of trauma-based experiences such as abuse, neglect and dysfunctionality of the household (Anda et al., 2008). ACEs are prevalent throughout the whole of society and have a significant impact on the mental and physical wellbeing of students throughout all stages of school. Any student regardless of age, gender and even social class can suffer from these harmful experiences which can significantly affect the development of their cognitive functions, which evidently can cause chronic illnesses and diseases in the future(CDC,2016)
Within the classroom, the traditional format of pedagogy hardly helps facilitate victims of ACEs. Bethel et al., (2014) found that pupils with ACEs had lower levels of engagement and higher rates of chronic diseases compared to their peers. Many schools have the capacity and support structures in place to deal with multi-layered issues such as ACEs. However, if they do not utilise their resources to promote environments and lessons that address the knowledge development of students with ACEs specifically,  they can in fact adversely affect the wellbeing of this vulnerable group further, both in the immediate and long-term (Osher et al., 2018). 
ACEs have a substantial impact on all aspects of an individual’s life, encompassing the physical to mental and even  emotional wellbeing. The depth of the trauma varies depending on the severity of the experience. Some can brush off their trauma and progress on with life as normal. However, there are others who are affected to a much greater extent and struggle throughout their lives. The struggle is omnipresent as there is little to no information on the possible deterrents and services for ACEs. 
Hardcastle and Bellis (2020) stated that 60% of their patients who were all over the age of 18 reported it was their first time speaking to a health professional about these experiences. ACEs is a condition that effects a good proportion of the population and is majority of the time unnoticeable to the wider public (Waite & Ryan, 2019). 
The aim of this study is to raise awareness on the long-term effects  of trauma-based experiences and the importance of addressing this issue robustly from an early age. The World Health Organisation (WHO) ranked unipolar depressive disorders as the third leading cause of global diseases in 2004 and they suggest that it will move into first place by 2030 (WHO,2012). 
Through secondary qualitative studies from journals and academic literature, this paper will investigate if there is a casual correlation between those that suffer from ACEs’ and their retention of learning. Whilst many schools pupils may not be adequately taught on how to be self-efficient and reliant on themselves, focusing educational efforts on strong character building within the next generation may result in disorders such as ACEs becoming less prevalent in  society. 
 


1.1: What are ACEs
Adverse Childhood Experiences (ACEs) are an encompassment of trauma related experiences before the age of 18 (Waite and Ryan, 2019). Although ACEs as a phenomenon are widespread among all class groups within  society, nonetheless, the diagnosis is not well acknowledged or recognised (Waite and Ryan, 2019). The negative impact of ACEs on victims is known to be far-reaching and long-lasting, resulting in issues such as the development of organic diseases, social malfunction, and mental afflictions (Waite & Ryan, 2019).   It is important to note that there are areas of abuse that were not included in the initial definition of ACEs - racism, poverty and community violence (Waite & Ryan, 2019). 
Studies have shown that there is a strong correlation between ACEs and detrimental health behaviours (e.g. drug and alcohol abuse, obesity and smoking), chronic health conditions (e.g. heart disease, coronary diseases and liver disease) and low-life expectancy and finally early death (CDC,2016).  These are all potential calamities that could befall a victim if intervention is not administered at the right time and in the appropriate manner – with the earlier the better. ACEs are a distinct form of trauma; they are interpersonal and mostly carried out by family members or those close to the victim. As a result, the impactful experiences have more depth and can be formidably difficult to overcome compared to other negative childhood-related issues (Kennerly, 2000).  
From an outward and professional perspective, ACEs as a phenomenon seem problematic to address as it will be inherently difficult to administer the required intervention to any victim of ACE without invading their privacy. Yet, this has to be countered with understanding that the early stages of childhood development are most critical to the individuals long-term development. If no intervention is made when it is absolutely needed, the subsequent weak foundations will be incapable of supporting the physical and educational growth necessary for these specific students  able to support the growth (Kennerley, 2000)
Moreover, experiencing an ACE at such a young age can result in epigenetic problems, this is where hereditary diseases can pass on to future generations (Gonzalez, 2018). Nevertheless, Public Health Scotland (PHS) have stated that having at least one focused relationship with a trusted adult during childhood can mitigate the impacts of ACES on the physical and mental well-being of the child (PHS, 2019). In addition to having a sound relation with an adult,  therapeutic intervention such as Cognitive Behavioural Therapy (CBT) can also have a significant positive impact on healing the trauma caused by ACEs. 
1.2: Objectives of the project 
1: How are ACEs affect the cognitive development of a growing child?
2: How it can affect the learning experience of the pupil within the classroom? (Retention of Learning)
3: How are pupils who suffer from ACE’s and other diseases being helped by the current educational system?




Chapter 2: Literature Review 
2: How are ACEs affect the cognitive development of a growing child?
2.1: The Growing Brain 
It is important to note when trying to understand what impacts ACEs have on the retention of learning on the individual, the neurobiological and neurophysiological mechanisms of the victim have to be analysed (Asmussen, Fischer and Mcbride, 2020)As Noble recognised the brain as  “the most complex three pounds in the universe” (Noble, 2014, p.2).
Although the brain is structured in a hierarchical manner, nonetheless the development of neurons within the brain are predisposed depending on the experience and the genetic make-up of the individual (Bick & Nelson, 2016).  Essentially, from the early stages of pregnancy, negative pre-natal factors such as substance abuse, malnourishment and stress heavily effect the brain development of the foetus (Gaskill and Perry, 2014).  The environments that  children are brought up in shape their cognitive development, including the ability to execute functions such as cognitive flexibility and planning (Guinosso, Johnson and Riley , 2015).  
Within the first several years of life, synapses develop significantly and progressively. For instance, at the age of three, a child has already developed millions of individual networks (Noble, 2014). As the brain progressively develops, neurons have the capacity to become connected to each other based on the feelings evoked by external events and experiences. This phenomenon is known as gene expression. This is the process wherein Deoxyribonucleic Acid (DNA) evolves into Ribonucleic Acid (RNA) which eventually develops into protein cells (Cowell,2020).
Gene expression is essentially responsible for a significant proportion of overall neural development. This process of epigenetics is crucial for the developing child as it regulates how the brain develops and functions- ordering when and how genes are to be expressed (Moffit, 2013). During this critical phase of life, depending on the environmental conditions, the subsequent gene formation may exert an indomitable and long-term influence on the cognitive makeup of the child (Guinosso et al., 2015; Brendtro,2015)

2.2: Toxic Stress 
Mediators such as Cortisol, play a significant role in how an individual regulates his or her behaviour during stressful situations (Shonkoff et al., 2011). The negative effects of heightened stress levels are strongly associated with ACEs (Frederickson, 2018). Stress can be broadly categorised in three levels: Positive, Tolerable and Toxic.
Positive stress that is managed appropriately is deemed beneficial for the growth of the child, as it heightens the resilience of the individual and can increase cognitive development by enhancing school performance- as well as increase feelings of overall wellbeing (Asmussen, Fischer and Mcbride, 2020). Tolerable stress help enhance an individual’s overall endurance levels to deal (Asmussen, Fischer and Mcbride, 2020).
Toxic stress is a chronic form in which individuals are constantly exposed to heightened levels of stress over an extended period- often as a result of abuse and/or neglect (Asmussen, Fischer and Mcbride, 2020). This form is not typically resolved quickly and can remain as a primary source of stress production even long after the initial trigger or event is no longer present (Asmussen, Fischer and Mcbride, 2020).
If toxic stress occurs frequently during early childhood, it can reduce the production of white matter within the brain, thus adversely affecting an individual’s executive functions- such as mental control and self-regulation (Lupien et al., 2009). The presence of toxic stress during childhood can serve as an early indicator for the development of poor mental health in later life (CDC, 2016)
This can cause their body’s natural stress response to become overactive and regularly release stress hormones (Johnson et al., 2013) As a student’s body adapts to these hormones, they may fall into a vicious cycle of high stress levels with little relief (Garner, 2013)
Principally, toxic stress acts as a barrier for cognitive development within the child. The behavioural and emotional health conditions caused by toxic stress makes it difficult for students to engage within the lessons (Bucci et al., 2016).  Studies have shown that pupils who suffer from toxic stress are more likely to have excessive school absences (Stempel et al., 2017).
Furthermore, students who display erratic behaviour as a result of toxic stress are at time characterised as “bad-mannered” and “difficult” to control. But this is a result of not having access to support and the willingness to make contact due to peer perception and taboo (Wait and Ryan 2020)

2.3: Fight or Flight 
Dowd (2017) states the younger the brain the more vulnerable it is to toxic stress. The previous passage explained how toxic stress can affect the cognitive wellbeing of the child such as the self-regulatory process and the regulation of emotions. 
The human body is constantly looking for homeostasis (Equilibrium) (Jamieson,2019). Toxic stress result is adrenaline and cortisol being released at random and this disrupts the homeostasis (Jamieson, 2019). When the brain is confronted with a threat , the structures which control the emotional responses in the limbic system are triggered, this is the Autonomic Nervous System (ANS) (Waite and Ryan, 2019). 
There are two part to the Autonomic Nervous System (ANS): Sympathetic Nervous System (SNS) which regulates the body’s response to danger, providing a burst of energy to combat any perceived danger (Harvard, 2011), and the Parasympathetic Nervous System (PNS) which functions as a medium to control the body’s response after the danger has passed (Harvard,2011). 
When confronted with a threat, the brain of a victim of ACEs at times may be predisposed to release excessive amounts of cortisol (Asmussen, Fischer and Mcbride, 2020). However, if cortisol is continually produced in situations where the individual is exposed to high levels of stress, it can affect the nervous and autoimmune systems within the child (Asmussen, Fischer and Mcbride, 2020). As a result of the brain continuously prioritising survival, the energy produced is constantly fighting the toxic stress and thus neglecting cognitive development and hindering sections of the brain which are vital for reasoning (Jamieson, 2019). 
A study by Won and Kim (2016) suggests that stress increases the activity of SNS and effectively decreased the activity of PNS. Regarding ACEs, it is not necessarily the trauma but the aftermath of it (Brunzell et al., 2015). The aforementioned infers that ACEs have a direct impact on the cognitive development of the child as well as their participation within the classroom. Students who have suffered trauma from ACEs are less reluctant to truth their educational environment and the people in it (Porche et al, 2011). 
Moreover, when there is no trust within the environment from the perspective of the student, they are more prone to display unwanted behaviours (Porche et al, 2011). These undesirable behaviours place barriers for learning for the victim as well as their peers and do not correlate well to academic success (Porche et al, 2011). 
Chapter 3
3: How ACEs can affect the learning experience of the pupil within the classroom? 

[bookmark: _Hlk40142631]3.1: Retention of Learning
Retention of learning or knowledge retention is defined as having information stored in long-term memory and being readily able to retrieve it in standard prompts (Bennet and Rebello, 2012). As aforementioned, pupils who suffer from ACEs are less likely to engage efferently within the classroom (Waite and Ryan, 2019). Their chances of engaging with the lessons are disrupted as a result of lack of concentration and motivation. Studies have shown that for some students the climate and structure of the school makes them feel unsafe as they do not fit in, amplifying the notion that they will attain low grades due to the stigma around low attainment (Travis, 2017). 
Smith (2018) indicates that there not enough research in how to support attainment for students who suffer from trauma. The question arises as to why this is? Could it be due to the perception that students who suffer from trauma related experiences are more likely to achieve lower grades than their counterparts which could hinder the public image of the institution? 
Aces hinder with the response system within children resulting in them not being able to promptly reply to teachers questions and the content of the lesson (Waite and Ryan, 2019). The traditional classroom is not suited to help students who suffer from ACEs (Haddock and Whitman, 2018). Students who suffer from ACEs at an early age are more likely to have poor executive functioning skills (Nakazawa, 2016). 
Social engagement has been recognised as a method of engaging in stimulus for greater learning and to deepen levels of thought (Pritchard, 2018). Theorists such as Vygotsky and Bruner have stressed the importance of using language as a medium to reinforce effective learning (Pritchard, 2018). Language within the classroom needs to applicable for all students.
The climate of the classroom reflects society, the problems within the community essentially filter down to the schools (Waite and Ryan, 2019). The structural climate of the school evidently pushes students away from wanting to participate within academia and results in poor grades and decreased attendance (Osher et al., 2018). 

3.2: Resilience and Trauma
“Human resilience is about removing the barriers that hold people back in their freedom to act. It is also about enabling disadvantaged and excluded groups to express their concerns, to be heard and to be active agents in shaping their destiny” ( United Nations development programme (UNDP), 2014). 
The human body is a biosystem which consists of interactions that either enhance or augment neurological functioning (Ungar, 2013). Thus, the subsystems within the human body are affected by emotions and interactions with others (Waite and Ryan, 2019).  Resilience can be thought as the ability to react and recover from adverse events (UNDP, 2014).  This key skill is essential in order to overcome trauma. However, it is not a natural process but a learned one (Anasuri, 2016). 
In recent years resilience has been incorporated  into some subjects within the curriculum (Waite and Ryan, 2019). Nonetheless , the true form of building resilience in the lessons is shunned, evading the true principle which is to facilitate empowerment within the pupil (Haddock and Whitman,2018).  
Nevertheless, instilling resilience in  early childhood can substantially reduce the chances of mental illness in the future (Hughes et al., 2018). Additionally, the accessibility to at least on caring or supportive relationship with an adult and strong connection to their cultural settings can enhance self-regulation skills and provide a sense of control on the individual (Ungar 2015).
However, having an adequate foundation to build resilience depends on the formal and informal networks the individual has outside school (Ungar ,2015). Individuals with weak or inadequate core aptitudes such as health and education are less likely to want to apply their agency within their lives (Waite and Ryan, 2019).  Having strong  social networks can aid in positive development under adversity (Ungar, 2015). 

[bookmark: _Hlk40142694]3.3: Behavioural Problems 
Disruptive behaviour displayed by students in the classroom are misinterpreted. Majority of the time the behaviour displayed is a cry for help, their way of communicating (Mills, 2019). Displaying emotions such as aggression and defiance are evidently hiding feelings of pain, confusion and fear (Mills, 2019). 
Through observation and reinforcement children can absorb bad behaviour during dysfunctional family interactions (Snyder & Patterson, 1995). Students who have experienced adversity through childhood will have more difficulty to engage consistently and require Addiotnally support (Carlson, 2019). Students with three of more aces are unable to perform at their grade level compared to their peers and frequently labelled as special needs (Balfanz, Byrnes, and Fox, 2013). 
A study by Hunt et al., (2017) found that students with four or more aces were 33 times more likely to have a learning or behavioural problem compared to students who with no exposure. Nonetheless, it was also noted that students with one ACE were also at risk for behavioural problems (Carlson, 2019).  Without proper intervention, regardless how many ACEs they have, all children are susceptible to further behavioural problems (Carlson, 2019). Furthermore, the research also suggested victims of ACEs were at a greater risk to be diagnosed with attention-deficit hyperactivity disorder (ADHD (Carlson , 2019). This suggests that there is a correlation with ADHD and ACEs and the impact it has on the behaviour of school aged learners (Hunt et al., 2017). 









Chapter 4

4: How the pupils who suffer from ACE’s and other diseases being helped by the current educational system?

4.1: Services 
It is crucial to provide aid to deal with trauma for students within school and in wider society (Barton et al., 2018). The Social Care Institute for Excellence (SCIE) (2016) states that in the past vital information regarding the safeguarding of children has been mishandled as a result of poor information-sharing. This led to Multi-agency safeguarding hubs (MASH) being introduced to combat the problem (SCIE, 2016). 
Research conducted by Weinreb (2010) found that less than one third of primary physicians screened for ACEs. Kalmakis et al., (2016) confirmed theses statistics with stating that only 33% of nurse practitioners screened for adverse events. 
Studies have shown, many health professionals believe they are unequipped and lack the resources to effectively help those exposed to high levels of ACEs (Abaek et al., 2017). It is also reported that some clinicians feel that their efforts to help alleviate symptoms of trauma could further impact and injure the patient (Waite and Ryan, 2019). 
A multi-agency approach is effective as it can intervene to help vulnerable individuals and improve professional practice(Barton et al., 2018).This essentially will improve standards and set a precedent for other (MASH) to follow (Barton et al., 2018). 

4.2: Cognitive Behavioural Therapy (CBT)
Cognitive Behavioural Therapy (CBT) is a form of psychosocial intervention which aims to improve mental health (NHS, 2019).  It is a talking therapy in which the victims are taught how to control their emotions by emphasising that all parts of the human body are interconnected (NHS, 2019). CBT helps victims as it breaks down their problems in a positive way, essentially a progressive method which breaks down the problem into smaller parts (NHS, 2019).  CBT deals with the victims current problems rather than focussing on the past and this is the difference between CBT and other similar therapies (NHS, 2019).  
Through CBT an individual can always rewire or add new brain maps for new or changed thoughts (Frederiksen 2018). University of Oxford (2014)  found that by age of 16, 10% of children are affected by an anxiety disorder. Their research also indicated through lessons that school staff delivering lessons on CBT were not as effective as health professionals (Oxford, 2014). This indicates that the teachers in schools need to be adequality trained to effectively incorporate CBT within their lessons (Oxford, 2014). 
As Daniels comments : 'These are important findings. The intervention offers an affordable and practical response to the challenges of promoting emotional health in schools. The need to improve the mental health of children is being increasingly recognised as a global priority given the associated health risks, and the economic and social costs, if such anxieties are not dealt with early on (Oxford, 2014).


Chapter 5
5.1: Conclusion and Recommendation 
This study shows the impact ACEs and other trauma related issues have on a child. The neurological and physiological impact ACEs have on students ability to engage in lessons is deeply concerning. Addiotnally, the disease attributed to ACEs in throughout the life of the victim is distressing. 
Research shows that significant negative childhood experiences have a detrimental impact on the development of the child and can result in poor outcomes later in life (Barton et al., 2018). Children spend a significant proration of time in schools and the structures in place are well suited to aid and support children experiencing ACEs, such as building resilience to tackle the aftermath of trauma (Barton et al., 2018). 
Schools can begin to train staff in how to deal with students who have suffered from trauma, this training provides staff with the knowledge to act as a trusted adult, enabling students to seek support if required (Barton et al., 2018)
Conversely, existing legislations and policies can act as a barrier to aiding students with ACEs, for instance staff are not given adequate time to address the wellbeing of the pupil (Barton et al., 2018). Interventions could be made at a steady rate focusing on families who need the it the most(Asmussen et al., 2020). For sincere action to be taken awareness needs to be made on a national scale (Asmussen, 2020).   
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