	Student Number: 1001407
	Module: ECEY5010
	Word count: 4375



The Impact of Mindfulness Intervention on Mathematical Academic Performance on Early Years children. 


Abstract
This research project will examine the benefits of mindfulness activities on academic performance, prior to a daily mathematic task undertaken by children aged between six and seven in years one and two of three primary schools within South Wales. Additional research and literature will be discussed to provide a comprehensive and detailed analysis of the subject matter. Purposive sampling will be used to choose participants representative of smaller subgroups (year groups) based upon shared characteristics (age) Salkind (2010). The sample size of 182 children within years one and two across three local schools chosen using convenience sampling. Research will also include a teacher and teaching assistant from each participating school. Research will be conducted using a mixed methods approach including quantitative data analysis of the children’s mathematical test results at the end of the week, qualitative video recording observations will be undertaken before and during the mindfulness activity as well as throughout and after the mathematics tests. Quantitative questionnaires for teaching staff within the year groups at the end of the week will be provided to obtain insight into their thoughts on the benefits or limitations of the mindfulness activity on the behaviour of the children.
Methodological triangulation will be implemented to ensure cross verification and validity are being maintained to minimise bias. Analysis of the results obtained within this research project will provide further understanding of the effects of mindfulness and improved mathematical skills in the early years. Comprehensive ethical considerations will be put in place throughout the research project as indicated within the British Educational Research Association (BERA) 2018 and the UNCRC (United Nation Convention on the rights of the child) 1989. Full voluntary informed consent and assent from participants will be required to participate, this includes parental consent. Information and guidance notes will be available and given to all participants, this will include the full rationale of the project including what will be expected of them, their right to withdraw at any time and the right not to take part. All measures will be taken to ensure there is transparency throughout the research project. All participants will be informed that due to confidentiality all collected information, recordings and data will be stored in accordance with the Data Protection Act 2018.

Literature Review
The rationale for this research project is to examine the link between mindfulness activities and mathematical academic performance in children within the Early Years. According to Mindful (2020) mindfulness is the ability to be fully present, aware of where we are and what we are doing, and not unduly reactive or overwhelmed by what is happening around us is known as mindfulness. The essence and theory of mindfulness-based practice is to take the focus of the person into the present moment learning to understand that thoughts come and go, be kind to oneself, focus on breathing and heartbeat, create a space to think, reflect and react calmly. Mind (2021). Leland (2015) states that the Eastern tradition of mindfulness has long been used for personal improvement and based on the reviews conducted through both primary and secondary sources found that the incorporation of mindfulness within the curriculum could have the potential to benefit both personally and academically.
Understanding the impact and implications of mathematics anxiety on children within the early years can be seen in a project by Szucs et al (2019) they studied more than 2,700 primary and secondary children in the United Kingdom and Italy to assess maths anxiety as well as general anxiety and to determine maths performance. As causes of their anxiety, students cited receiving low grades or failing tests, as well as making comparisons with their siblings or friends. Mathematics anxiety according to Weale (2019) affects children as young as six, causing them to experience fear, fury, and despair. This disorder can result in physical symptoms and behavioural issues in the classroom. 
Beauchemin et al. (2008) studied the intervention of a five-week mindfulness programme on 34 adolescents diagnosed with learning disabilities. The participants showed significant improvement in academic performance and as well as decreased anxiety. The study suggests that mindfulness promotes increased academic performance by decreasing anxiety. Lopez-Gonzalez et al. (2018) also concluded within a study on 420 secondary school students, mindfulness acted as a mediator in effecting academic performance. Stating that reducing the detrimental consequences of impulsivity on memory and attention would strengthen the possibility of specific brain activity taken place and supporting emotional control and thus effecting academic performance. 
Supporting Lopez-Gonzalez (2018) theory, Thierry et al (2016) conducted a longitudinal study study on 47 students with the mean age of 4 and a half years old. The study found that memory, planning and organising skills were improved by the end of the first year of the programme. Teachers indicated higher levels of engagement and executive functioning skills. The study suggested that the practice of mindfulness techniques may enhance children's executive functioning with academic benefits. Similarly, a small study using qualitative and quantitative data analysed 10 secondary students using mindfulness to investigate problem solving skills. The study found that all students showed progress when comparisons were made to results prior to the mindfulness techniques, including a multi-step problem solving question which would involve using mathematical reasoning and statistical interpretation of data. Chikvaidze (2015). Yildiz (2018) studied 122 children aged nine to eleven, half of each year group grade 4 and grade 5 were randomly assigned a group. The control group having no mindfulness program and the other group receiving 12 weeks of mindfulness techniques. The study found that there was a significant improvement in math anxiety in the mindfulness group but no improvement in the control group. The finding suggest that mindfulness-based class intervention may serve to benefit math anxiety and math performance in turn. 
Vidal- Mealia et al (2022) suggests that mindfulness has a beneficial relationship with resilience, which improves academic achievement. The exploratory study conducted by Vidal-Mealia et al (2022) aimed to provide evidence that offers a further need for interventions involving mindfulness to foster academic performance. The study consisted of 25 participants, using questionnaires related to mindfulness following the Likert scale measuring from seven-points from agree to disagree and data from participant results in academic practice. The findings of the study propose that in correlation with the above studies that mindfulness has beneficial effects in education and the relationship with academic performance. Testing of children in a Welsh school conducted by Dorjee (2016) aimed to see whether the use of mindfulness helped the children to focus. The study found that the inclusion of an eight-week mindfulness programme integrated within the normal curriculum resulted in a children wanted to continue participating in mindfulness, as well as a significant increase in meta-cognition. 
The Curriculum for Wales 2022 offer many opportunities to feature the usefulness mindfulness has to offer and can be actively implemented throughout. The four purposes of the new curriculum include creating ambitious, capable learners, ethically informed citizens, as well healthy and confident individuals. The use of mindfulness throughout these principles and within the ethos of a school can bring awareness to the learner that they are key player in their life, helping them to achieve metacognitive awareness; the capacity to step away and see everything one has experienced, both internally and externally. Gaining an insight into the brain and how it functions helps us learn and support it as well as understanding the learning process, valuing experiences and knowledge gained through the process as much as the results. Mindfulness in Schools Project (2022). These studies highlight the benefits of mindfulness-based programmes within education to serve as an intervention for math anxiety and math performance. It is important to note however that the literature on mindfulness is limited in relation to the early years, however research in adults and mindfulness has risen considerably. Further research is also required to determine whether the quantifications of mindfulness are associated with children's academic success. Gugino-Sullivan (2019).

Methodological Considerations
According to Roberts-Holmes (2018) the term methodology is the philosophies and values whereby the structure of the research is constructed. It can also be the study of literary texts whereby theoretical subject matter is discussed. The methodological considerations for this study will be examined within this section of the research paper. In order to choose the most appropriate sample size and method of selection Andrade (2020-a) states that it is impractical to investigate the complete population however smaller samples compromise the results. Conclusions made from samples are meant to be extrapolated to the general population. A sample that is less than required would not have the statistical power to respond to the main study question. larger sample sizes may however emphasise statistical differences that are not clinically relevant. Andrade (2020-a). An excessively large sample could inconvenience both the researcher and participants. Consequently, the sample must be representative of the population. Faber and Fonscea (2014). This studies sample size has been chosen to obtain an in-depth understanding of a particular age subset group within three separate schools in order to detect clinical differences relevant to the age of the children. The chosen sample method for this study to select the schools that will participate will be convenience sampling, this form of sampling according to Andrade (2020-b) is used due to it being accessible and convenient to the researcher. The use of such a method however can only generalise from the drawn sample not the entire population. The application used to select the subgroups that will be required will be done using purposive sampling. Purposive sampling as stated by the American Psychological Association (No Date) is a character focused method based upon the requirements of the researcher and study itself. This study required children aged between six and seven in year groups one and two in order to obtain results based on early years foundation phase children with the cognitive ability and capacity to understand what will be asked of them. 
The methods used for this research project will be conducted using both mixed methods and triangulation. Mixed methods according to Biesta cited in Coe et al (2021) states that it the use of qualitative and quantitative method approaches in order to achieve a more accurate result compared to that of one method being used. Both qualitative and quantitative approaches have strengths and limitations. Qualitative according to Brannan (2022) is the gathering of data using participant experiences and behaviour using, it focuses on more detailed accounts of events and the rich data that can be achieved. A quantitative approach involves the use of numerical data with less focus on detailed accounts of participant information. The use of both approaches can aid in enhancing and deepening the comprehension of information gathered based on findings from qualitative and quantitative methodological approaches. Brannan (2022). This study will use both qualitative and quantitative approaches. This will be done in the form of qualitative observations of the children before the testing, during and after. These observations will be conducted via direct nonparticipant structured observations. A structured method will according to Roberts-Holmes (2018) ensure the researcher focuses attentions on the purpose of the research and what the observations should be looking for.  Bell and Waters (2018) suggest however that the use of structured observation can be criticised due to the bias implications it may have rather than creating an allowance for the emergence of a focal point within the study itself. The use of nonparticipant observation using video recording where the researcher does not participate within class and is not present during the observations. This will limit the adjustment of behaviour within the class due to the participants being aware that they are being observed. This is known as the Hawthorne effect. Social Research Methods (2019). This method will also help to eliminate the Halo effect whereby a participant may be affected by the appearance of another person. Cherry (2022). For example, a teacher may treat a child differently based on the perceived level of attractiveness. The questionnaire that will be given to all teachers and teaching assistants within the study will be based upon the opinion they have of the class behaviour in general and not based on a specific child. The results of the mathematics assessments will also be marked by the researcher to ensure fairness and removal of the halo effect. 
This study will record data via the implementation of the Flanders system, devised in 1970. This method of coding and classifying is commonly used when recording individuals' verbal behaviour. The Flanders Interaction Analysis Categories are ten categories of which there are then areas of which the researcher notes verbal Communcation of which the researcher is required to observe every three seconds. Bell and Waters (2018). The observer must then record the appropriate category for data later analysis. Before starting to categorise, it is recommended for the observer to spend five to ten minutes being familiar environment in which the teacher and students are working. Every time a classroom activity is changed, the observer stops classifying in order to prevent incorrect coding. An interaction can usually be deduced from the way people behave in the setting they are studying. This behaviour may be vocal or nonverbal, cognitive, emotive, or controlling. Amatari (2015). Bell and Waters (2018) state that this method of recording an observation can prove problematic due to the bias of the researcher having to make judgements on the placement of behaviour into a specific category.  Amatari (2015) also notes that the dependability of the observer affects how accurate the observation is. It is however important to note that although the data observed may be rich and achieve insight, observations are time consuming. Rolfe and Emmett (2010) cited in Naughton et al (2010). 
The Quantitative method used will be the using questionnaires completed by the teachers and teaching assistants within the classes at the end of the week implementing the Likert scale. The Likert scale is rated by the participants using a five or seven point scale that will rate their statement based upon agree to strongly agree. Harrison (2010) cited in Naughton (2010). This study will use a five-point scale, using agree, slightly agree, neutral, disagree and strongly disagree. This scaled measurement shows equal differences between rankings as well as being able to combine and score results providing the study with quantitative data. Harrison (2010) cited in Naughton (2010). The assessment of the children’s mathematical abilities using an age-appropriate activity paper from Twinkl (No date) will be given to the chosen participating schools and they will be required to use this to ensure continuity and validity throughout the study. 
Triangulation as defined by Nolan et al. (2013) is the use of mixed data gathering methods to improve validity and reliability this subsequently presents the use of mixed methods approaches as practicable possibilities. Carvalho and White (1997) cited in Better evaluation (No Date) states that triangulation should minimise or reduce the likelihood of bias by explaining the correlation between one set of results and the results of another method, the results of one set of data that confirm or refute the hypothesis of another method, the value added by using different methods to describe different elements of the Research. According to Creswell (2003) cited in Nolan et al (2013) there are three approaches within triangulation. These include, Sequential which is used to enhance the results gathered from one method. For example, the use of a quantitative method followed by a qualitative. Concurrent is the use of both qualitative and quantitative at the same time in order to integrate when analysing the results. The final strategy is Transformative. This method is theory based whereby data is viewed and approaches and methods of data collection form a basis for a framework. Nolan et al. (2013).  This study will use the sequential method using both qualitative observation prior to the test and during the testing, then quantitative in relation to the testing process and then qualitative for the observation after the testing period. The study will also use Concurrent when using both observation (qualitative) and testing (quantitative) simultaneously. This use of triangulation will aim to reinforce the data gathered providing a better understanding of the study and its results, it may also prove informative in identifying alternative interpretations. Vasconcelos (2010) cited in Naughton et al (2010). 
Ethical Considerations
Ethical considerations within any form of research according to Wellcome Trust (2014), should be guided by the moral standards set by researcher. The research and ethical regulations that have been approved by organisations like university covering bodies, communities, or governments are shaped by these moral standards. At every level of the research process, ethical issues should be considered and prioritised especially when working with children.
MacNaughton et al. (2010) cited in Roberts-Holmes (2018) states that the principles and values that should fundamentally underpin any quality piece of research should ensure it is, honest and transparent, respectful of the rights of the participant, have a purpose, be well designed and ethical. Ethics should not be seen purely as an obstacle to be overcome, but also as an ongoing and reflective aspect of the research process throughout the life of the research project. Sheffield University (No Date). The foundation for Research within education is the British Educational Research Association (BERA). These guidelines are indented to support researchers within the education sector to conduct studies and research and although the guidelines are not regulatory, they embody the principles of the highest ethical standard. BERA (2018). Bell and Waters (2018) state that it is essential that researchers protect participants and themselves from both unintentional and intentional harm as well as conducting all aspects of research ethically in their conduct. Organisations within which research is funded or supported by such as universities, health services, or other research bodies also have their own code of ethics. The University of Wales Trinty St David has its own such code of practice; The Research Ethics and Integrity Code of Practice (2022). This code of practice states that it provides a framework for the ethical practice within the University, strategically aiming to underpin social, ethical and environmental standards. Robert- Holmes (2018) suggests that ethics continuously hypothesise and predict if any effects caused will benefit the research or cause harm to the participants/researcher. It is therefore critical that the researcher considers all problems or concerns that may arise before, during and after the study.  
This research project will minimise the risk of significant harm to the participants or researcher by ensuring the risk of harm is minimised. This will include the informed consent of parents/carers, participants including the teachers, teaching assistants and informed assent off the children participating. Informed consent as stated within BERA guidelines (2018) includes gaining the participants informed agreement and consent to participate in the research project, the researcher will be sensitive and open to the possibility that participants may decide to withdraw at any moment for any reason. Voluntary informed and continuing consent is by which participants understand and voluntarily assent to their involvement, as well as the terms and realities of it, free from any coercion. Participants should be made aware that they are free to leave at any time without having to give a reason. UWTSD Research Ethics and Integrity code of Practice (2022). 
Within the research project consent forms will be sent out to all parents/carers of the participating children, along with consent forms to be completed by members of staff included in the research. Obtaining permission from an adult will be required within this study due to the ages of the children and maintaining good practice as discussed within United Kingdom Research and Innovation (2023). The consent forms referring to the UWTSD Research Ethics and integrity code of Practice (2022) will provide the participant with information detailing the purpose of the research including the equipment that will be used. This will be provided in order to avoid deception and provide transparency. Forms will allow for the right to withdraw at any time, ensure confidentiality unless consent is provided by the participant, confirm that all data, and findings will be stored securely under the Data Protection Act (2018) and archived for future use according to UWTSD (2022). Information under the GDPA (2018) ensures that information will be provided regarding name, contact details, academic provider information (University of Wales Trinity Saint David). This study will also follow the rights of the child to participate. Wherever possible, it is crucial that the children have the autonomy to determine whether or not they want to participate in research. Assent should be viewed as a continuous process that is verbally renegotiated at every level of the research. Parent/carer consent as well as assent from the children participating will be required to ensure the reduction of legal liability to protect the researcher and participants. Bowling (2002:157) Cited in Bell and Waters (2018). This makes it possible for child/children to leave the study if they choose, should they want to do so. Children may initially want to participate in research since they may not be familiar with what it includes, however as the learn more about the requirements they may lose interest and wish to withdraw. 
In order for the children to fully understand the research and what will be required all considerations within the research study will be taken to ensure age-appropriate visuals of the mindfulness activities are discussed prior to the activities, the language and content used to explain the reasoning behind the research is understandable and the opportunity for questions is made available prior to consent being given. Sheffield University (No Date). This is in accordance with the United Nations Convention on the Rights of the Child (UNCRC) under article 12, the child has the right to be heard and respected in all decisions that directly impact them, as well as the freedom to express their thoughts and opinions. (UNICEF, No Date). Article 3 states that all actions and decisions are made in the best interests of the child and are always protected. In order to ensure safeguarding and to minimise risks to the researcher proof of suitability to work with children will be provided via the Disclosure and Barring Service (DBS). This is in accordance with the UWTSD (2022) that states that researchers that are unsupervised or in one-to-one contact with children are required to have an enhanced Data Barring Service (DBS) check through the University. However, individual employers and institutes are responsible for determining whether researchers are qualified to work with children and vulnerable people. UK Reseach and Innovation (2023). 
Confidentiality and anonymity will be conducted adhering to the UWTSD (2022) Research, Ethics and Integrity Code of Practice. Participants within the research project will be reassured that any information they contribute will not be disclosed without consent and approval, or at the very least will be rendered anonymous.  BERA (2004) cited in Flewitt (2005) states that the identity of the participants should not be disclosed unless agreed. This research will not name any participants and the three schools chosen to participate will be referred to schools A, B AND C. BERA (2018). Participants will have the right to privacy, anonymity and confidentiality when partaking in this research and will be adhered to by stating clearly the rights of the participant within the consent from and within a debriefing after the daily sessions. As stated within the Research Ethics and Integrity Code of Practice (2022) obligations should be met by students and staff referring to the Data Protection Act (2018) and the General Data Protection Regulation (2018) when undertaking research. During discussions prior to the research taking place participants should fully understand and be made aware of what is being proposed before they decide whether the researcher can share their confidential information with others. Flewitt (2005) suggests using a pixelation within video footage to protect the identities of the participants. Due to this research involving the behaviour of the children and their actions, there is less focus on facial expressions. This form of identity protection will be used within this research project, this will be explained to participants within the consent from and debriefing also for clarity and transparency. All research will be disclosed to participants, parents/carers, this will be done to provide participants with an opportunity to ask questions and discuss any concerns. Written notes, video recordings and test papers will be used in this research project's data collection. According to the UWTSD Reasearch Data Management policy (2022) all research data must be kept in the university's managed IT environment or if you are working remotely, transferred as soon as possible. This information will be retained securely on a university computer memory stick that is password-protected and encrypted in accordance with the Data Protection Act (2018). Any physical information gathered will be kept in a locked cabinet in a closed room and not handled by anyone untrained and not working in alignment with the research project. Princeton University (2023). The General Data Protection Regulation (GDPR) 2018 is in force to control how personal information is used by enterprises and institutions to protect a person's right to confidentiality (BERA, 2018). The GDPR is implemented in the UK through the Data Protection Act 2018 and will be followed throughout this research project.
Data retrieved will only be used and kept if necessary to the research. Data will be kept for no longer than required and all appropriate measures will be taken in accordance with UWTSD (2002) to ensure the protection of such information from theft, damage, loss, destruction and inappropriate use. In accordance with Information provided by Princeton University (2023) the disposal of data when the objectives have been met will be set out in the application for approval by the UWTSD and within the consent from providing the participants with information. Paper data will be shredded and all electronic files, including memory stick information and video recordings will be permanently deleted. 
Policies and procedures pertaining to the school, university and all guidelines that will be followed will be discussed with the head of each school to establish best practice in order to adhere to the UWTSD (2022) Research Ethics and integrity code of practice. This will protect the credibility and reputation of all establishments, participants and the researcher. 
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