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As teachers and educators there is an evident need or pre-requisite of critical analysis, reflection, and assessment into our own teaching, pedagogical approaches, and experiences. This assignment will be exploring, dissecting, and discussing a critical incident which has been examined. Critical incidents within education have developed from Tripp’s Critical Incident Analysis Theory (1993), a pedagogical theory which allows reflection on teaching situations in order to develop professional judgement and practices (Mohammed, 2016, p.25).  An overview into the role of critical reflection will be given, alongside it’s importance and influence within the education sector. School, class, and environment context will be given in order to gain full understanding of the perspective at the time of the critical incident. Whilst referring to the school which these critical incidents were observed, BERA guidelines will be followed throughout. Donaldson’s Four Purposes and its links to the critical incident will be studied and supported. Following on from these links and context, a literature review will be completed in order to identify and synthetise key points. Varying perspectives will be examined whilst identifying any differing highlights. Upon sufficient review of literature, reflection and evaluation will occur demonstrating how the findings will influence and impact my own professional and personal development. An assessment and summary of approaches taken will be concluded, with the importance of the role of the reflective practitioner stated, whilst linking to the Professional Standards for Teaching and Leadership. The critical incident focus will be evaluating the theory and literature behind revisiting and recalling learning. 
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Reflection is a skill that may not come natural to that of the common teacher. A reflective teacher or educator can consider both the positive and negative effects their teaching, approaches, and attitude may have towards their learners and how it can be positively improved in their further practice. Reflection as a process is a cycle which needs to be continually repeated (Cambridge Assessment International Education, no date). In order to gain new and further insights into the profession and your own practice, it is important to learn through and from personal experiences. Finlay (2008) stated that reflection is a basic part of teaching and learning, aiming to challenge your assumptions and make you more aware of your own professional knowledge and action. When going through the processes of reflection, collaboration is crucial as it enables you to share ideas of your best practice and to feel supported throughout the process. The importance of collaboration coincides with its requirement and necessity within the 5 professional standards for teaching and leadership within Wales. Welsh Government (2018) state that teachers should take opportunities to work productively with all partners in learning in order to extend professional effectiveness. Donaldson (2018, quoted in Impact Wales, 2022) also declares the significance of collaboration within his 12 Pedagogical Principles of Curriculum for Wales. 
Reflective practice can come in many different and varying models; however, they all share a common theme: to improve student learning. David Kolb developed a simplistic four-stage reflective model (1984) which is popular amongst teachers and educators alike. The 4 stages act as a cycle, continually repeating in a specific order, following a process. Firstly, educators encounter a concrete experience facing a new challenge for the first time. A reflective observation then occurs, reviewing or reflecting on the experience they had. Throughout this step, educators are encouraged to review the strengths and weaknesses towards their approach and the students’ learning and experience. A formation of an abstract conceptualization should then take place, concluding and learning from the experience and making sense of what has happened. Collaboration and research should be observed within this step of the sequence, in order to help support development and understanding. From collaborating, researching and reflecting upon their practice educators should be able to identify the next steps within their process and figure out a plan or new approach they are willing to undertake. The educator will then take part in active experimentation, trying out what they have learned and testing their ideas in future situations, resulting in new experiences.  
Amongst the reflective society, the models of reflection also face their own method of deliberation upon its effectiveness, disadvantages, and barriers. Brookfield (1995) informs us that reflective practice helps teachers to take informed actions that can be justified and explained to other and that can be used to guide further action. He states that through reflective practice, teacher can promote positive learning environments, whilst developing a repertoire of relevant and context specific strategies and techniques. On the contrary to this, Miettinen (2000) critiques Kolb’s learning cycle claiming that following the process may result in false conclusions. He argues that it may not help us understand and explain change and new experiences, causing mental laziness and dogmatic thinking within the process. Miettinen also suggests that Kolb’s reflective cycle may occur in isolation, due to their being no need for collaborative practice, however, as research has suggested the importance of collaboration within the assignment beforehand, we know this to be inaccurate argument. 
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This essay will implement, adhere, and respect the British Educational Research Association (BERA) Ethical Guidelines for Educational Research (2018) throughout. BERA guidelines are committed to principles of openness, integrity and transparency, whilst seeking to uphold ethical values. The school and participants within the study will remain anonymous and throughout the assignment, the school being discussed will be referred to as, ‘School X’ and the teacher discussed throughout the critical incident will be referred to as, ‘Teacher J’. 

Two days were spent observing and examining for critical incidents within a mixed-gender English medium Primary School in Pembrokeshire, Wales. The school currently has approximately 650 pupils on role aged from 3-11 years, whilst also providing a Flying Start programme for a varying number of children due to the school being in a deprived area. Most of the students are of white British ethnicity and live in homes which have English as their first language. Most students within the school are from the immediate area. The school is currently organised into 23 single-age classes. The classroom splits are organised at random and are of mixed ability. There are an additional 2 classes in a learning resource base for students aged 3-11 years old who have a diagnosis of autistic spectrum disorders. Approximately 31% of students are eligible for free school meals, a number which sits above the current national average. Across the school, approximately 21% of students have been identified as having additional learning needs (ALN) (Estyn, 2016). 

More specifically, the critical incidents and observations being examined took place within a Year 5 class over the course of the 2 days. There was a total of 29 students within the class, being split across 4 working groups of mixed ability. 
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Lesson Context (extracted from the class teachers’ lesson plan)
AoLE: Mathematics & Numeracy
Time: 11-12 (Before lunch)
Core purpose: Ambitious, Capable Learners
Learning Intention: Multiply whole numbers by 0.5, 0.2, 0.1; Multiply numbers and decimals by a multiple of 10; Multiply numbers and decimals by 10 and 100.
Teacher J was completing a lesson introduction and warm-up using a whole-class approach, inviting participation and questioning from all students. There were 20 questions on the interactive whiteboard for the students to solve together with the teacher. Throughout this process, Teacher J could identify students that were not as confident in answering or understanding the method or concept of the questions and noted who these students were. Whilst organising worksheets and explaining the task, Teacher J offered these students the opportunity to work together in a small group, in order to explain the method and calculation. The other students were able to work on their desks independently. The students were free to make this choice themselves. There was a total of 3 worksheets available, labelled Coch, Oren & Gwyrdd (familiar to the students), increasing in difficulty as they progressed through them. Teacher J worked through worksheet Coch with the smaller group, using various Assessment for Learning (AfL) techniques in order to scaffold and embed the information. Once Teacher J had completed all the questions on the worksheet with the group, the students were then encouraged to attempt the next worksheet (Oren) in pairs, using peer learning to further embed learning. Again, once students completed the Oren worksheet, they were encouraged to complete the final worksheet (Gwyrdd) independently.
The Critical Incident
The following day: upon arrival, the students are routinely tasked with completing mental math’s problems within their workbooks during registration. Teacher J plans these accordingly on a weekly basis, however, due to several students not feeling confident or competent during the previous days lesson Teacher J decided to revisit similar problems they faced the previous day in order to scaffold and build upon the knowledge. Learning from the previous session, prior to completing their tasks Teacher J instructed the students to complete a physical activity to regulate their body ready for learning. 
Donaldson’s Four Purposes
Through the Curriculum Reform in Wales (2022), students learning, and experiences will be challenged and tested in various ways. Students will access the curriculum across 6 Areas of Learning Experience (AoLE), with mathematics and numeracy being one of the crucial areas. Students are expected to develop a good, lasting understanding of mathematical concepts and have the confidence to apply numerical skills in everyday life (Dauncey, 2021). Teacher J throughout the lesson and the critical incident applied and utilized Donaldson’s Four Purposes by encouraging their students to face and overcome challenges and learn skills or knowledge to manage everyday life as independently as possible thus observing the healthy, confident individuals’ purpose. As a result of inspiring the students’ understanding of interpreting data and applying mathematical concepts, Teacher J was able to effectively establish another core purpose in the form of creating ambitious, capable learners (Donaldson, 2015). Teacher J used their professional judgement and assessment, which as stated by Welsh Government (2022) should take place on a day-to-day basis to assess everyone’s progress.   
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This literature review will be exploring the theories and research around cognitive science within education including cognitive learning theory. Alongside this, the effects physical activity or exercise can have on cognitive learning and pupils’ educational achievement will be examined, finding links between physical activity and cognitive learning. 
Cognitive Learning Theory, Piaget - Review
 Throughout the early 1900’s behaviourism approaches were prevalent within education, focusing on external behaviours which could be observed by educators and other professionals. As a reaction to this Jean Piaget founded cognitive psychology in the 1930s, focusing on the internal processes surrounding information and memory. Later, Piaget coined his Theory of Stages in Cognitive Development (1971). 
Piaget suggested that all children journey through 4 cognitive stages of development, with their cognitive ability changing qualitatively (Sigelman & Rider, 2012). Perhaps one of the biggest criticisms of Piaget’s theory is the apparent lack of consideration towards cultural diversity. Lilienfeld et al. (2011) argued that Piaget only examined children in a western society as opposed to those from diverse backgrounds. The children who Piaget had studied attended formal education compared to those from diverse societal backgrounds. It has also been said that although Piaget did not ignore social influence entirely, there was too little attention to the importance of social factors on the cognitive process (Kail, 2012). Ricco (1993) and Smith (1993) oppose these views by stating that Piaget was also interested in the construction of necessary knowledge and not only the sequence of cognitive stages. They assert that necessary knowledge goes beyond empirical generalizations and social regularities. Chapman (1988) argues the apparent neglect of social factors in Piaget’s theory are nothing more than an opinion, as opposed to fact. He says that the effects of social factors can be studied within the theory without requiring essential modifications (p.373).
Piaget’s theory relied solely on individual achievement, attainment, and development, hence the criticism from various research around the lack of social influences within Piaget’s studies. Lev Vygotsky opposed this view by exploring the positive effects that interaction with other children has on cognitive development (Hockenbury et al., 2011). Vygotsky claimed that children can improve cognitively on a superior level when they are given opportunities for social interaction, whilst Piaget has been found to have failed to acknowledge this (King, 2011). Vygotsky considered language and language development the foundation of thought, and through social interaction 2-way conversation occurs between children whilst asking questions and responding, furthermore assisting to the development of cognitive ability within children (Cacioppo et al., 2013). 
Piaget and his methods have been left open to criticism of bias interpretation in comparison to other methods. Through Piaget’s research and findings, he wrote his observations using a naturalistic approach and diary descriptions. Piaget conducted these observations alone, and without the cross examination of another researcher to check reliability. This exposes Piaget to calls of formulating and interpreting inaccurate data and conclusions. 
There have been many criticisms (Donaldson, 1987; Halford, 1989; Gelman & Baillargeon, 1983) raised against Piaget’s theory that he underestimated the competence and abilities of children, due to his tests being confusing or difficult to understand. However, this has been countered by saying that researchers and critics have misidentified Piaget’s goals (Machado, 1996) and have continued to ignore distinctions that are critical in Piaget’s theory. They state that there is little distinction between conservation and pseudo conservation, necessity, and pseudo necessity, constituted functions and constitutive functions, operative and figurative thought and deductive and transudative reasoning. Piaget failed to make a viable different between competence and performance.
Effects of Physical Exercise on Academic Performance
It has been found that children and young people within the UK are not taking part in a sufficient amount of physical activity (Sport England, 2021). Only 44.6% of children are taking part in sport or physical activity for an average of 60 minutes or more every day, lower than the Chief Medical Officer guidelines. The critical incident observed prior to this research witnessed students within a classroom completing a task in the build up to lunch break, after being stagnant and inactive for over one hour prior to the task. The following day before revisiting the task, the class teacher ensured the whole class took part in completing physical activity to engage and regulate the students. 
Several reports have indicated that physically active children achieve higher levels of academic attainment than their less physically active peers, (Youth Sport Trust, 2022; Rasberry et al. 2011). McCluskey et al. (2019) discovered in a study including 86 primary school children that those who took part in more physical activities performed significantly better in writing and mathematics compared to those children who were less active. They concluded that there was a direct link between physical activity and academic performance, however, this study did not include other factors which may have had an affect on results such as unaccounted socio-economic factors. 
Of course, physical activity within education can come in varying forms: 
· Physical activity before school e.g., walking or cycling to school and home every day
A study by Vinther (2012) initially aimed to understand the affect breakfast and lunch has on a student’s concentration, and during this study they discovered this impact is indeed lower compared to having exercised. They discovered if a student was to walk or cycle to school, their ability to concentrate increased to the level of someone half a year further in their studies. It was uncovered that students also performed better on all concentration-based tasks such as puzzles, with the effects lasting up to four hours after arrival to school. While there is no opposing research to these reports and findings to analyse, there is specific barriers which can prevent these accomplishments. 76% of primary school children live within 2 miles of school, and therefore are within walking distance, however, there are reasons parents may decide against this. Department for Transport (2014) state that 88% of children are accompanied to school by an adult due to traffic danger, with 51% of students travelling to school by either car or bus. 29% of parents also stated that they accompanied their children to school due to fear of assault. 
· Physical education lessons timetabled within the week, giving students the opportunity to take part in multiple physical sessions across a week whilst remaining non-negotiable 
Five studies took place within the USA, Canada, and Australia evaluated the effects on academic performance of allocating additional instructional time for physical education. All 5 of these studies demonstrated and concluded that physical education or activity does not need to be sacrificed in order to achieve academic excellence (Active Living Research, 2007). Again, whilst there is no evidence or pitfalls to physical exercise on educational achievement, there is known barriers to exercise. Students and many individuals have low self-esteem and/or confidence regarding ability to exercise and stiffness or soreness they may associate with exercise. As a result of these feelings students experience experiential avoidance, feeling negative towards exercise participation (Stetson & Salmon, 2010). Those particular students with low self-confidence may appear inadequate while exercising (Brinthaupt, Kang & Anshel, 2010), however, there is a certain absence of evidence to discover why or where this lack of self-confidence originates from. Potentially, it may originate from the feeling pupils have when exercising in front of others. It has been reported (Flora, 2007) that some people may feel embarrassed when there are others present, creating a sense of self-awareness leading to anxiety. 
· Physical activity breaks or, ‘brain breaks’ during the day at random intervals when the class teacher determines
Maeda and Randall (2003) discovered that by completing as little as five minutes of a moderate-vigorous physical activity four days a week, students were able to concentrate more, complete more activities, increase maths fluency whilst maintaining classroom routines and overall grades. Through this study, the class teacher noted improvements in behaviour, and the ability to accomplish the list of daily activities, as opposed to when there were no physical activity breaks. In the absence of five-minute physical activity breaks, the class teacher was not able to settle down the students as quick or maintain their attention. Brain breaks have become a popular part of any classroom routine, due to its proven research. Expecting children to focus for an extended period without a break in unreasonable, and by incorporating brain breaks within the daily routine, Teaching Expertise (2004) discovered it can raise students’ achievement levels. There is also considerate evidence to show that students with a diagnosis of attention deficit hyperactivity disorder (ADHD) have the ability to refocus and improve the standard of their work through brain breaks (Ramsay & Rostain, 2003), allowed them an equal and equitable chance to learn and achieve (Silver, 2004). 
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Throughout this essay, I have been reviewing a critical incident which took place within a classroom setting using Kolb’s four stage reflective model. The role of critical reflection has been examined and discussed. The concrete experience came in the form of experiencing the critical incident first hand within the classroom. The critical incident raised questions around students cognitive learning and development as well as the effects that physical activity or brain breaks within the classroom can have on educational achievement and academic performance.
 Reflective observation has been carried out within this essay. Links were found between Donaldson’s four purposes, the critical incident, and the classroom context/setting. Piaget’s Cognitive Learning Theory was reviewed, finding relevant research exploring its advantages, disadvantages, and key critique points. It was uncovered that whilst researching, Piaget did not take cultural differences or socio-cultural factors into consideration. Whilst some defended Piaget by stating these differences and factors had no correlation to the main aims or targets Piaget set, such factors as influential and big as these will almost definitely have affects on research outcomes. This was proven by critiquing Piaget’s theories against Lev Vygotsky’s approaches. Vygotsky stated the importance of social influence on a child’s cognitive development, an area which Piaget was criticised to have forgotten about or not drawn enough attention to when compiling his research. Piaget had also left himself open to criticism due to his absence of peer reviewed research and observations. Many researchers have since claimed Piaget may have had bias towards his findings, linking to his underestimation of competence and abilities of children. 
Alongside cognitive learning theory, physical activity and its effects on academic achievement and performance has also been researched and examined. It was obvious that there was a host of research, statistics, and theories supporting physical activity for children. It was discovered that although there was positive correlation between physical activity and academic performance, many children are not taking part in a sufficient amount of physical activity. The critical incident sparked the thought process for this research, due to the students clearly becoming more engaged within learning after physical activity and understanding the task more efficiently. 3 varying types of physical activity were discussed within the school day: activity that comes before or after school such as walking or cycling to and from school, physical education lessons which are timetabled within the academic calendar, and regular interventions of physical activity more commonly known as brain breaks. Once again, there was only positive conclusions that could be found within research, with no evidence found to suggest physical activity has a negative effect on academic performance. However, although no negative affects were uncovered, there was some factors which were found to be a barrier to students taking part in physical activity. Low self-confidence or self-esteem were two major factors discovered amongst children. Students have been found to become embarrassed when taking part in physical activity amongst their peers, creating a sense of self-awareness leading to anxiety. 
The abstract conceptualisation part of Kolb’s reflective process has been discovered and experienced throughout the learning journey this critical incident has taken me on. It is important to learn from experiences in order to be a reflective practitioner. It has been said that regardless of the medium of reflection, teachers and educators must embed opportunities for critical reflective practice throughout their programs and professional journeys (Bruster & Peterson, 2012). Teachers’ reflections on critical incidents in teaching have been successfully used to promote teachers’ learning about teaching (Badia, Becerril & Gomez, 2021).
The fourth and final step, active experimentation, comes in the form of planning and trying out what has been learnt. Following on from my research and completing this literature review, I will be more thoughtful towards the processes of cognitive theory within education. I understand the importance physical activity can have on academic performance and will ensure that I implement these approaches within my teaching pedagogy. 
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Becoming a teacher goes far beyond what many think. A hundred years ago, teaching was purely about academia and the sharing of information. Fast forward to our modern society and the role of the teacher has transformed into a reflective and holistic educator. Teachers now must show willing to further their own education and learning, in order to fulfil their student’s potential within the classroom. A teacher must take their own advice and assume that they do not know everything and that there will always be opportunities to learn to maximise their knowledge.
 A good teacher can share knowledge to their students. A brilliant teacher can reflect on this process and learn from mistakes. Once teachers are able to bridge the gap and put their ego to the side, they open themselves to a world of endless opportunities. 
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