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Introduction  
This study will reflect on a critical incident occurring within a Primary school setting. Incidents regularly occur within a classroom environment, and range from dramatic actions which attract the attention of the room, to commonplace practices which pass relatively unnoticed (Tripp, 2011). An observer may attach little significance to many of the incidents which take place; however, this does not necessarily mean that these incidents are insignificant; it simply means that they are not perceived to be significant to that particular observer. An incident is redefined as a critical incident when an observer considers it to be important; therefore, the critical element of the incident is determined by the perception, judgement and analysis of the observer, rather than the nature or scale of the event. The precursor to this study was an observation I conducted in a Year 2 classroom environment. Numerous incidents were identified and noted, and I considered several to be critical (see Appendix 1); however, an incident which was of particular interest was the response of certain students to a Numeracy and Mathematics lesson in which the teacher employed a constructivist approach. The Welsh Government (2019) advocates a blended learning approach within its professional standards for teaching, and a desire for teachers to utilise new techniques to enhance students’ cognitive development. This would therefore suggest that the use of a constructivist approach would be encouraged, in order to expand the range of learning opportunities experienced by pupils. This study will consider the use of a constructivist approach within the context of a Year 2 Numeracy and Mathematics lesson, and whether it was effective in this specific case.

The role of critical reflection 
[bookmark: _Hlk118113349]In 2017 a new set of professional standards was announced for teachers in Wales (Welsh Government, 2020). These standards were split into five sections: pedagogy, collaboration, leadership, innovation and professional learning; and outline the skills, knowledge and behaviours expected of teachers within the profession (Welsh Government, 2019). A key component of professional learning addresses reflection, and the use of reflective practice to support professional growth. Teachers are encouraged to use critical reflection as part of their development, and implement new and improved teaching practices. This view is shared by Zwozdiak-Myers (2012) who suggests that teachers must remain open-minded to alternative perspectives, approaches and methods, and experiment with unfamiliar concepts and ideas in order to progress. As well as determining whether a particular lesson or skill was taught effectively, reflective practice can highlight adjustments which need to be made to the teacher’s pedagogical approach (Tripp, 2011; Tsang, 1998), and instil a proactive mindset, with teachers taking ownership for their own development by engaging in critical self-analysis and enquiry (Brookfield, 1995). According to Zeichner & Liston (1996), teachers should not limit themselves to the requirements made by their superiors, and should instead look to develop and refine their own personal style and expectations. This appears to align very closely with the Welsh Government’s expectations regarding professional standards for teachers, and the approach they wish to promote among schools. 
[bookmark: _Hlk118116424][bookmark: _Hlk117408489]Hatton and Smith (1995) credit Dewey with some of the earliest concepts regarding reflection; however, they also identify limitations to his work, specifically his failure to administer a time-frame to the reflection process, or to differentiate between different forms of reflection. Schon (1987) addressed this gap by splitting the reflection process into two basic strands; reflection-in-action, which refers to unconscious processes that take place during the moment, and reflection-on-practice, which is a more considered analysis which takes place following the conclusion of the event. Reflection-on-action can be further broken down into three phases: descriptive, comparative and critical (Jay and Johnson, 2002; Zwozdiak-Myers, 2012). Descriptive reflection defines the problem and looks for patterns and trends, comparative reflection considers the point of reflection from a number of different perspectives, and critical reflection weighs up the benefits of each perspective to form a better understanding of the problem. This study will utilise this three-step approach to effectively reflect on the critical incident.
Hatton & Smith (1995) identify a number of barriers associated with self-reflection, including a lack of time for teachers to the engage in the process effectively, and a fear of appearing vulnerable by exposing areas of weakness. A benefit of this study is that I am able to view the incident from an external perspective, and have sufficient time to conduct a thorough reflection. Tripp (2011) also suggests that self-reflection can lack objectivity as there is a tendency to focus on aspects which conform to preconceived world views. To limit the impact of my own personal bias, I will consult a wide range of literature, and attempt to provide a balanced view of the critical incident being analysed.

Observation: School & Class context 
School X is a Primary School in West Wales (My Local School, 2021). The most recent data shows 659 students to be enrolled at the school, of which 29.5% are able to access free school meals. This is significantly higher than the local authority average of 17.2% and the national average of 21.3%. 21.8% of pupils at School X are considered to have additional learning needs, which is lower than the local authority average of 26.1% and only slightly higher than the national average of 20.6%; however, of those students, 62% require support from outside specialists, as opposed to 33% within the local authority and 36% across Wales. ESTYN (2016) rated the school’s performance as good, and its prospects for improvement as excellent, noting its position as a pioneer school for the introduction of the new curriculum. Teaching standards were rated as good to very good, and high levels of pupil enthusiasm and motivation were specifically mentioned. This data demonstrates that the school is performing well, especially when accounting for the high number of students accessing free school meals and requiring specialist support for additional learning needs. The Year 2 class being observed contained 23 pupils, and Teacher Y was supported by one Learning Support Assistant (LSA). Teacher Y referred to the school’s use of the Singapore Maths Curriculum for teaching Numeracy and Mathematics. This method focuses largely on the Concrete, Pictorial, Abstract (CPA) approach which introduces new concepts in a tangible format and encourages students to think mathematically, building on previous knowledge rather than the memorization of rules (Singapore Math, 2022). The use of this approach is extremely relevant to the analysis of the critical incident. 

The Critical incident
The lesson took place at the beginning of the day, and all students appeared calm and ready to learn. The initial part of the lesson involved a group activity with the whole class, in which the teacher introduced place value, and recapped a previous lesson on counting in multiples of twos, threes, fives and tens. It was clear from this activity that some students were able to count to thirty in threes, while others struggled to understand the concept of counting in twos, fives and tens. Following this introductory activity, students were split into three mixed ability groups, one group continued to work on place value with the class teacher, one group engaged in an independent learning activity involving interactive multiplication games, and the third group used connecting-blocks, gloves, and tensticks to practice counting in twos, threes, fives and tens under the supervision of the LSA. The concrete phase of the CPA approach uses physical objects to develop a thorough understanding of a subject area, and generally involves minimal guidance from adults (Putri et al., 2019). The activity conducted by the third group could therefore be considered an example of the concrete phase being applied appropriately, with the LSA’s involvement largely limited to introducing and monitoring the activity.
Of the seven students in the group, the majority engaged in the activity as it had been designed, connecting blocks into groups to assist with counting in twos and threes, using the gloves to practice counting in fives, and the tensticks to count in multiples of ten; however, two students chose not to engage in the activity, and instead used the connecting blocks and tensticks to build a tower. On several occasions the LSA intervened in an attempt to re-focus the students on the activity they were supposed to be doing, however neither student appeared to understand that the blocks, gloves and tensticks could be used to assist with their learning. While the LSA was able to get the students to count to eight in twos without the use of physical objects, they clearly struggled to connect that knowledge to the learning resources. When the LSA re-directed her attention to other members of the group, the two students returned to building their towers.
The activity related to the four purposes of the Welsh curriculum, in that it was designed to develop ambitious, capable learners, who are ready to learn throughout their lives (Welsh Government, 2022). It aligned with this objective in that it looked to build a body of knowledge that could be applied throughout the students’ learning, develop an understanding of how to apply simple mathematical concepts, and enable learners to use numbers effectively within different contexts. While the objective was successfully achieved for a number of students within the group, the critical incident questions the effectiveness of the approach when applied to students with a very limited understanding of the subject area, who may be easily distracted from the task.

Literature Review
Jean Piaget was a Swiss psychologist who believed in a constructivist approach to education (Gray and MacBlain, 2012). His theory suggested that a child developed their understanding of a subject area more effectively if the learning was controlled by themselves. Piaget believed that children’s interactions with the environment, rather than with other people, were the foundations for learning, and that they developed a better understanding of a subject area if they explored it independently (Mooney, 2013). Piaget suggested that concrete learning becomes the foundation for understanding concepts and theories among children aged 7-11 (Kolb, 2015). Employing this method of learning at the beginning of Year 2, when the majority of students are aged six, could therefore be considered fairly early for it to be effective. Piaget’s theory is considered most applicable to Maths and Science (Sutherland, 1992), with the hands-on nature of activities helping students to establish connections between their learning and underlying theories (Putri, 2019; Salimi et al., 2020; Witzel, 2005); however, this was not apparent during the critical incident, with Students A and B not appearing to form any sort of association between the learning materials and the objective of the lesson. Children often learn concepts unconsciously, sometimes by simply being exposed to a subject area (White, 2002). The playful nature of the constructivist approach also engages children in the activity and generates enthusiasm, helping to make learning fun and relate it to the real world (Kolb, 2015; Putri 2019). Although results often occur at a slow pace and are sometimes difficult to identify through observation (Hoong et al., 2015; Mooney, 2013), the long-term benefits tend to be a deeper understanding of the subject area, and a stronger base for future learning (Salimi et al., 2020). This would therefore suggest that some form of learning may have been taking place without it being particularly obvious to the observer, and that positive results may potentially have been more apparent if the observation had taken place over a longer period of time.
Gray and MacBain (2012) cite criticism of Piaget’s theory in relation to the clearly defined age brackets outlined for each stage of learning, and Wood (1998) refers to research conducted by Susan Isaacs, which identifies children engaging in rational thinking as young as three. This suggests that some children are able to attach meaning to basic concepts well in advance of Year 2, and contradicts the notion that six-year-olds would be too young to develop these skills. According to Russian psychologist Lev Vygotsky, a child’s development cannot be considered to operate in a closed environment, with the people around the child influencing their rate of development (Sutherland, 1992). While Vygotsky supported Piaget’s theory that children learn most effectively through play, he believed that interaction with peers and teachers help to enhance the child’s learning (Mooney, 2013). This raises an interesting point regarding the role of the LSA within the observed activity, who largely allowed the students to work independently and only intervened when students lost focus. While Piaget would recommend minimal involvement, Vygotsky would advocate that she takes a more prominent role in guiding the students’ learning. Piaget believed that the intelligence of a child should be measured without any external assistance; however, Vygotsky saw the influence of the teacher as an essential element of the learning process and the development of a child’s skills and knowledge (Wood, 1998). Vygotsky referred to proximal development as being the gap between what a child is able to do independently, and what they could do with the assistance of a teacher, and that for some students this gap could equate to several years (Mooney, 2013; Wood, 1998). Wood, Bruner and Ross (1978) found that without assistance a child of three to four years could not put together a simple toy, however a child of the same age who had previously been taught to put the toy together, was able to do it unassisted. This suggests that a constructivist approach could be more efficient and effective if a teacher helps to guide the activity, and that for some students, adult intervention can greatly accelerate the learning process.
A group activity enables students to re-affirm their learning through answering each other’s questions, and finding solutions to problems without the assistance of a teacher (Putri, 2019). The CPA model can be particularly successful if it takes place within inclusive settings, as interaction between students of different abilities enables learning to take place more effectively (Witzel, 2005). As well as helping the weaker student to develop their skills, Vygotsky felt that it allowed more advanced children to develop an in-depth understanding of the subject matter through sharing their knowledge and expertise (Kolb, 2015; Sutherland, 1992; Witzel, 2005). Vygotsky viewed the social interactions which occur during play as valuable elements of the learning process, and while he felt play among very young children should be adult-led, he believed that children should take more of a lead role in play activities as they get older, with students essentially learning from each other (Gray and MacBlain, 2012). In contrast, Piaget saw social interaction as a distraction, and while he acknowledged the benefits collaboration could bring in terms of an individual’s social development, he did not feel that it assisted other facets of their learning (Piaget, Inhelder and Weaver, 1969). Essentially, he believed that learning should only involve social interaction if the objective of the activity was to enhance social skills. Interestingly, while Piaget viewed learning as an ever-advancing process of development, Vygotsky believed that children could move backwards as well as forwards (Gray and MacBlain, 2012). This suggests an acceptance that there could be negative as well as positive consequences to a collaborative peer-led approach. Salimi et al. (2020) suggests that students who do not understand a problem may be reluctant to ask their peers for help through fear of embarrassment, and instead take a more passive approach, causing them to get left behind in the learning process. It could be argued that the two students identified in the critical incident fell into this category, with their lack of understanding of the subject area pushing them further away from the group. Rather than ask for help, or attempt to interact with those who understood the concept, they distanced themselves and focused on an activity they could do. Simultaneously, more advanced members of the group ignored students X and Y and focused on their own learning, directly contrasting to Vygotsky’s desire that they use the opportunity to share their knowledge, and develop a more in-depth understanding of the subject area.
Short-term, or working memory, processes information as the brain receives it, and differs from long-term memory in that it only has the capacity to retain a very small amount of information (De Jong, 2010). Cognitive load theory considers working memory to be able to process two to four pieces of new information at a time (Hattie and Yates, 2014). If learning requires the processing of too much new information, the working memory becomes overloaded and learning is negatively affected (De Jong, 2010). Extraneous cognitive load relates to unnecessary information that enters the working memory during the learning process, and contributes towards cognitive overload (Furhman, 2017; Hattie and Yates, 2014; Shibli and West, 2018). This information can come in the form of unnecessary instructions (Chandler and Sweller, 1991), repetitive information (Shibli and West, 2018), and the use of an extensive range of resources (van Merrienboer and Sweller, 2005). This would suggest that all information that is not essential to the learning process should be removed in order to maximise the efficiency of the working memory. Salimi et al. (2020) recognise the importance of physical resources within the learning process, but also identify their potential to distract students from the objective of the task through over-stimulation. The critical incident involved the use of connecting blocks, gloves and tensticks to encourage students to count in twos, threes, fives and tens, and while this may have benefitted the learning of students who already had a basic understanding of the concepts being addressed (De Jong, 2010), the presence of so many resources could be considered extraneous cognitive load for a student with little or no prior knowledge (van Merrienboer and Sweller, 2005). An effective method of reducing cognitive overload for a novice learner is to pre-learn the skill (Hattie and Yates, 2014); therefore, within the context of the critical incident it may have been beneficial for the teacher to ensure that students understood the correct use of the learning resources prior to commencing the activity.
Kolb (2015) suggests that individuals learn in different ways and respond differently to different learning styles. This can be determined by an individual’s preference (or otherwise) to a more ordered and structured approach, their desire to find multiple solutions to a problem, their emotional connection to a subject area, their desire to succeed, their fear of failure, or their personality type. Sutherland (1992) believes that the personality type of the child is particularly important to the learning process, and that introverts and extroverts will respond very differently to different types of learning, and develop at different rates. The theories listed above also fail to consider aspects such as the child’s background or culture (Gray and MacBain, 2012). In his research, Piaget focused predominantly on academic children with a strong educational background, therefore ignoring the possibility of different approaches to learning being more effective for less academic children, or children from different backgrounds (Sutherland, 1992). Davies (2008) suggests that every individual is different and that that learning can accelerate and decelerate at different times due to numerous factors including motivation, curiosity, confidence, resilience, interactions with others, ability, intelligence, and past experience or exposure to a certain type of learning. It could therefore be concluded that there is not one type of learning which is universally effective, and that each individual child may respond differently to different methods and approaches. This is supported by Kolb (2015) who suggests that a flexible approach is required to education, in which the needs of the learner and the demands of the learning situation are taken into account.

Reflection, Evaluation and Next Steps
The reflective model applied during this analysis used a three-phase approach, in which the incident was described, considered in relation to relevant literature, and critically analysed to form a better understanding of the problem. The literature review focused predominantly on the constructivist approaches of Piaget and Vygotsky, and the influence of teachers and peers on the learning process. While the LSA was present during the critical incident, she attempted to minimise her involvement in the learning process, which leans more towards the preference of Piaget; however, students were able to interact freely with their peers throughout the activity, which leans more towards the preference of Vygotsky. The approach appeared to benefit the majority of the students in the group, whose focus was on the activity, and whose peer-interactions were predominantly aimed at improving their understanding of the concept; however, it was less effective with students X and Y, who were easily distracted from the objective of the activity, and whose peer-interactions were unrelated to the objective of the lesson. The literature suggests that the ineffectiveness of this approach in relation to students X and Y could be related to a number of factors including: a lack of prior knowledge of the subject area, a lack of understanding of the task and its relation to the mathematical concept, cognitive overload caused by the introduction of too much new information in a short space of time, and extraneous cognitive load in the form of instructions, peer interactions and materials which were surplus to the requirements of the task.
In terms of my own future practice, this analysis has highlighted the importance of pre-teaching the concepts associated with the task, to ensure that students have an understanding of the subject matter from which to build upon during the concrete phase of learning. It may also be necessary to teach students how to use the learning materials, and how they relate to the concept being applied. To avoid confusion, information provided to students should be specific and directly related to the task. At times this may require the reduction of learning materials and teacher input in order to minimise distractions. The task should also be differentiated for various students within the group, to avoid cognitive overload through the presentation of too much new information in a short space of time, or material which is too difficult for the student to fully process.
The literature also identified the fact that different students learn in different ways, identifying a major criticism of Piaget’s work as being the lack of diversity in the sample group which formed the basis of his study; and a criticism of Vygotsky’s work that failed to account for the potentially negative impact that the social environment can have on learning. In his review of Welsh education, Donaldson (2015) advocates the use of a blend of approaches to learning, in order to engage students with different learning preferences and needs. While a constructivist approach may be appropriate for some forms of learning, and with some students, he suggests that direct teaching should also be incorporated into the learning process. Within my own practice, it is therefore important to develop a variety of pedagogies to address the various learning needs of different students. Kolb (2015) suggests that the success of a constructivist approach is reliant on the expertise of the teacher, and that while it has the potential to intrinsically motivate students to engage in the learning process when it is employed well, the opposite is true when it is employed badly. This highlights the importance of enhancing my own pedagogical skills, and using the reflective process to evaluate my performance and identify areas for improvement. 
Engaging in this analysis has also highlighted the potential for bias within self-reflection, a tendency to focus on preconceived world views, and a fear of exposing weaknesses as limitations. Tsang (1998) considers the involvement of others within the reflection process to be important in reducing the potential bias of an individual viewpoint, and providing alternative perspectives to the evaluation of an incident. This is something I need to incorporate into my future practice, through seeking the advice of my colleagues and mentors to guide my development.

Conclusion
The aim of this study was to identify and analyse a critical incident within a classroom environment, and use the knowledge that I gained to assist my future development as a teacher. A three-step approach was adopted, in which the critical incident was described, considered in relation to relevant literature, and critically evaluated. As previously discussed, a key component of the Professional Standards for Teachers in Wales relates to professional learning, and the use of reflective practice to support growth and improve teaching practices. I feel that this study has highlighted the importance of the reflection process to my own development, and the importance of consulting relevant academic literature to identify potential areas of weakness. Interestingly, the study has also highlighted the fact that different teaching methods can be effective with different students. Therefore, within future personal reflections it is important to consider that there may not always be a correct or incorrect approach, and that adopting a variety of methods may sometimes be preferable in order to meet the individual needs of each learner. 
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