A critical evaluation and the identification of next teaching and learning steps focusing on a case study of an individual learner or a group of learners, based on an observed critical incident.
Introduction
This essay attempts to use the ‘Critical Incident Methodology’ as prescribed by Tripp’s (2011) methodology which is used ‘to develop an increasing understanding of and control over professional judgement, and thereby over practice; and they are also a means of finding a focus for classroom action research’ (Tripp, 2011, 24). The critical incident observed within this essay is reflected upon with a view therefore to improve the researcher’s professional judgement. The focus on action research is not applicable in this situation due to the lack of application of the practice contained within. In the future the ideas developed in this research might be an avenue for action research to be pursued.  
A critical incident itself is a key moment in a classroom that Tripp describes as ‘straightforward accounts of commonplace events’ (Tripp, 2011, 24) that are made critical through the analysis of what is happening in the moment. He goes onto break down the practice into the statement on the concrete experience and the reflection that is abstracted from it. This abstract reflection is informed through reflected practices that allow the researcher to review the concrete experience and then to develop ideas about the concepts of what is happening. This will then be able to be adapted for use in structuring how the researcher views similar incidents in the classroom to improve their practice. 
Role of Reflection
In 2020 the Education Endowment Foundation published their report into metacognition, describing it as the ‘ability to monitor, direct, and review… learning ’(Quigley, Muijs & Stringer, 2020, 4) . Even as of 2022 the foundation ranks metacognition as one of the most important things that a teacher can encourage in the classroom to get results (Education Endowment Fund, 2020).
The process of metacognition bears a significant similarity to the idea of ‘Critical Reflection’ (Brookfield 2017). Reflective practice itself was largely articulated towards the late 70s where the practice of attempting to learn from experience was codified into ‘Critical Reflection’. The models for this all bear similarities at their core in that there is an experience (called a ‘concrete experience’ by Kolb and Fry (1975)) that it itself cannot inform the learner. What happens after the experience is the important part in determining what can be learned from it going forward.
Kolb and Fry linked that process with a cycle starting with that ‘concrete experience’ which then moved into a ‘reflective observation’ defined as a ‘collection of data and observations about that experience’. This itself moved into ‘abstract conceptualisation’ defined as ‘analysis’ and ‘conclusions’ that are used in the final stage; ‘active experimentation’ where there are attempts to modify ‘behaviour’ (Kolb & Fry, 1975, pp34-36). 
This description itself largely codifies what Sweller would call the formation of ‘schemas’ in 1988 as a natural part of how learning is achieved (Sweller, 1988). The attempt however to introduce the active attempt to reflect upon experiences is a metacognitive ability that can lead learners, and therefore instructors, to improving upon their practice. As Cochran-Smith and Lytle argued in 1999; ‘teachers invent knowledge in action and how they learn to make that knowledge explicit through deliberation and reflection’( Cochran-Smith & Lytle, 1999) . Thus the need to reflect and improve in one’s abilities never stops. 
All of these observations suggest that the British Educational Research Association’s assertion that ‘interrogating one’s practice and making explicit the assumptions and values that underpin it’ is how to develop ‘good teaching’ (BERA 2014). In order to do that attempting to evaluate the manner in which one can reflect is important. 
One key aspect is from Graham Gibbs (1988) who added to the areas between the ‘reflective observation’ was the idea of breaking down the reflective observations stages into an emotional response followed by a more clinical evaluation of positive and negative aspects of the experience and then separating analysis and conclusions, where analysis includes the potential to link the conceptualisation of the experience into frameworks as understood by the academic literature that the reflector has read. 
Schön in 1991 suggested that post-experience reflection, or ‘reflection-on-action’ in his own words, was not the only way to reflect but argued that in the moment reflection on experiences are important too. The immediate reaction to an experience and how to deal with it is a form of problem solving and that immediate decision making in the face of a problem is part of the reflective process. 
Stephen Brookfield described ‘four lenses’ with which one could reflect, noting that just the ‘self’ and the ‘scholarship’ (1998 pp. 197) were not the only elements to reflect but an instructor had other views that could be used; the perspectives of both students and peers thus widening the instructor’s viewpoints of the experience. 

Observation
Context

The critical incident that was observed took place in a Year Seven mathematics class during the second period of teaching of the day. The class had just been in an engaging History class that had concluded with the students demonstrating their understanding of the class content with a creative drawing task. As they were attempting this task the researcher was interacting with the students wherein a conversation was had with the student who was the focus of the critical incident. The student declared that she was not very good at maths and that she was ‘not looking forward to next class’ which was met with agreement with her nearby peers.

This school has a diverse range of backgrounds in its students and is located in South Wales. The form group that the researcher was assigned to, however, was largely female-presenting (18 female-presenting to 7 male-presenting, though several students were absent) and the boys were largely on task and focussed throughout the day. The class was in the first half of the first term and thus many of the classroom dynamics had not been established and there was little opportunity for differentiation in the class yet. 

Due to the fact that the incident took place in a mathematics class, it is prudent to note that the schools ‘Numeracy points score’ as per the official governmental sources show that the school is average for Wales, though it is slightly higher than average for the local authority. (Royal Statistics Society 2018)

Critical Incident Linked to Donaldson’s Four Purposes

The incident itself took place in a mathematics class during the second period of the day and was the final class before a break that many students were excitedly talking about. The students had been attending the school for only three weeks previous to the week in which the incident was observed and was still within the direct aftermath of COVID-19 closures in schools. The students had previously had an engaging History class wherein they had performed a wide range of tasks from reading and sorting facts, developing opinions, writing and then finishing with a creative plenary. The students had, during the plenary of the History class, started to complain about having maths class. This was true particularly of students C4 and C5, though they sat far apart from each other in the History classroom.
 
Upon moving to the Mathematics class the students moved into seats. The researcher was not able to ask the instructor if there were any seating plans in place though several students were sat with those they were talking with throughout the day. Both possibilities are true though the researcher’s attention was immediately drawn when students C4 and C5 were sat in the back right hand corner of the classroom while the instructor was largely speaking from the front left of the classroom, positioning themselves to accommodate being able to write on the whiteboard with their right hand. Student C5 in particular was in a chair that did not face the board and was instead facing the right hand wall of the classroom.
 
The class was immediately set an opening task that the instructor said was based off their previous classwork; C5 sums that the students had to do while the instructor registered the class. The first task in particular wasn’t difficult for the expected level student of Year Seven but was presented in a way that some of the students weren’t able to break it down into something more manageable.
 Students C4 and C5 struggled while C3, who was several chairs down got on task and correctly answered the questions. Student C4 noticed a display that were helpful with the task and set onto the task
 
The instructor, having finished registration, went around the class to check on how the students were doing. When the instructor approached C4 he noted that the student had finished the first question and prompted the student to try and do more, noting that they should move on if they could not finish one.
 
He then passed onto C5 noting that the student had not completed the first question. When the student asked for help the instructor noted that there were 30 seconds left and that the student should pay attention for the next section where the answers would be explained. The student made to protest but seemed to think better of it and turned around. Upon the teacher going through the answers on the board, C4 was listening and copied down both the working and the answers while C5 simply copied down the answers.

The key element that is observed here is the first of the four purposes as outlined in Donaldson and the Successful Futures report (2015) in that young people should develop as ‘ambitious, capable learners, ready to learn throughout their lives’. It is clear that an attempt was made to encourage most of the students to be ambitious in giving them high targets to achieve however for student C5, this left her too far behind to cope.
Literature Review

The researcher looked at several areas of research to attempt to see what was happening in the classrooms. The key aspect looked at was surrounding the concept of the ‘Zone of Proximal Development’ (Vygotsky, 1978) though this was supplemented with looking at Cognitive Load theory and the ideas surrounding it as well as the ideas of Learned Helplessness. In order to give context and relate these ideas to current trends in educational standards Metacognitive Theory was also looked at. 
One of the first avenues of research was to apply Vygotsky’s model of the Zone of Proximal Development (ZPD). Vygotsky implies that the level of difficulty of task wherein the student can most effectively learn is between where the student can complete the task with no assistance and the where the student cannot complete the task even with the assistance of a competent instructor. The aforementioned zone between these points; where a student is given competent instruction is where a learner should be most effective in their development. The concept of the competent instruction is highlighted by the process of scaffolding of information where a carefully designed scheme of work can allow a student to progress steadily with the support of previous information allowing them to progress up while the ZPD moves up around them. (Vygotsky 1978)
The use of Vygotsky has issues, largely due to his work being developed on largely untested or tested with a small sample size. The key flaw in the model is the idea that one of the key aims of instruction is to work the student to a place where they can undergo independent learning. A lack of independent learning is even what Julie Kettlewell suggests ‘is related to many of the challenges that teachers face each day’ (Kettlewell 2021). The ZPD suggests that any task that the student can do without help of an instructor is not within the ZPD which leads to a weakness of the model in some aspects but attempting to deal with that is beyond the scope of the focus of this study, though elements of this are relevant in Metacognitive Theory. 
Learned helplessness comes from an observation in animals’ reactions to being put into perceived hopeless situations. The idea that an animal in a negative situation could be convinced that it was helpless and behave in a manner reflecting that belief even if the situation was resolved. This research, conducted in a similar manner as Skinner’s rats in his demonstrations of operant conditioning (Skinner, 1963), was applied early on to the idea that students who felt unable to engage with a task would expect not to be able to complete more tasks and would not attempt them. Charisse Nixon successfully demonstrated this effect in students as part of research at The Ophelia Project at Penn State Erie. Nixon gave half a room tasks involving anagram solving that were easily achievable whole the other half had a similar set though they started with impossible problems to solve. The group with the easier task were able to finish everything whilst the other group, despite having some of the same problems to solve saw the task as impossible. (Nixon 2008)
Learned Helplessness was critiqued by Abramson, Seligman and Teasedale where the idea was suggested that the theory was difficult to plan for due to it being a situational and subjective problem; in that different people react differently to different things. (Abramason, Seligman and Teasedale 1978) There is no finite number wherein a student will give up by. The fact remains however that it is a phenomenon that can happen and should be recognised when it does. 
The research into Learned Helplessness was further researched with a paper by Marie-Louise Craske who linked the idea with the concept of Self-Worth noting that two distinct outcomes came from students that ‘give up’ in classrooms. The first she applied the Learned Helplessness model to the students who lost confidence due to a lack of confidence in their ability. She noted that ‘A state of learned helplessness is reached when an individual lacks control in obtaining a desired outcome’, or that when a student fails many times they will eventually come to a point where they give up even if the task is something they are able to do. Craske compares this to Self-Worth as an alternative model for viewing students that give up due to an attempt to ‘maintain a self-concept of high-ability’. This model suggests that a student who isn’t trying is attempting to avoid work due to a fear of failure rather than an expectation of failure. (Craske 1988)
Craske observed the difference between these two models as LH students performed better with coaching whilst SW students ‘did not respond to a technique designed to overcome “helplessness”.
Craske observes that there is a general bias that female students lend towards LH behaviours while boys tend to be SW though she also observed an age trend where the more mature a student was the more likely they would shift towards following the SW model. 
Linking this to the Vygotsky’s work then a student who exists in a state beyond the Zone of Proximal Development, where tasks are impossible even with competent instruction might start to perceive the world in terms where everything is impossible to achieve and understandably give up. Alternatively looking through the model of Cognitive Load Theory it may also be possible that a student experiencing Learned Helplessness may purely be stuck because of the perceived difficulty of a set of tasks as a whole when some of it is difficult. 
This implies that the Zone of Proximal Development doesn’t just start and end with what the student is capable of but also within the student’s perception of what they are capable of. While a task can be lowered in difficulty in order to allow a student to participate it might also drop out of the ZPD and therefore not be optimal for student learning. This provides a situation for the instructor where Cognitive Load might provide a model for understanding how best to approach the problem of a student who is struggling with the perception of a task being too difficult when it should be in their ability to achieve with suitable instruction. 
Cognitive Load was designed by Sweller in 1988 in order to “provide guidelines intended to assist in the presentation of information in a manner that encourages learner activities that optimise intellectual performance.” The proposed idea is that students’ ability to move information through sensory input, into working memory and then into long term memory is largely guided by their own ability (Intrinsic Cognitive Load) and that the instructor largely has no input on this barring how much of the information is given at one time. The only thing the instructor can control is how the content is presented to the student. This concept refers to Sweller’s Extraneous Cognitive Load posed against his Germane Cognitive Load; how the information as a holistic entity is presented to learners. (Kalyuga, Chandler and Sweller, 1998 pp 295). Extraneous Cognitive Loads are the issues that interfere with learning and can range from momentary distractive elements in a classroom to permanent issues with information being absorbed. Germane Cognitive Load relates to the construction of schemas within the student’s mind. The observation of Sweller was that minimising the Extraneous Cognitive Load and redirect anything that might be distracting element in the classroom towards the formation of the schemas helpful to the relevant information would be the most effective way to improve the student’s ability to encode it. 
An attempt to see where the interplay between cognitive load and the zone of proximal development suggests that ‘assessment tasks located in the ZPD of students will also induce cognitive loading but less than that induced by complex questions.’ (Zulu, Tramontin and Haupt, 2018). This follows the understanding that managing Cognitive Load plays a part in where the ZPD lies for a student which follows the idea that ‘competent instruction’, as per Vygotsky, is vital in allowing the student to enter the Zone of Proximal Development. As the instructor has little control over the intrinsic cognitive load then attempting to present information that is decipherable for the student so that they can parse and digest it in a manner that they can retrieve it later is vital. This is where management of the balance between Extraneous and Cognitive Load comes in. Providing an environment and method of instruction that allows students to successfully complete tasks and encode information is therefore an effective way to allow students to be confident as the scaffolding of information is created for them. 
The Education Endowment Foundation lists metacognition as one of its key recommendations for schools, claiming that it ‘can be worth the equivalent of an additional +7 months’ progress when used well.’(EEF, 2022) This indicates that the place that metacognition sits within how perception of difficulty. The perception of one’s own ability and how to improve however is one of the key aspects of metacognition. Shimamura, in ‘Toward a Cognitive Neuroscience of Metacognition’ establishes that there is a key link between how metacognitive processes affect one’s interactions between sensory input and working memory in that having what they refer to as ‘executive control’ as a key element in learning (Shimamura 2000). This implies that a level beyond the quantitive control that an instructor has over the information given to a student in managing Intrinsic Cognitive Load. In developing a metacognitive understanding of the information allows students to manage their own Intrinsic Cognitive Load and thus improve the encoding of information. 

Reflection / Evaluation & Next Steps

Due to the fact that the student was struggling and asked for help it was decided to reflect on the critical incident using the lens of Learned Helplessness rather than Self Worth due to several reasons. The initial reasons are that the student is a year 7 and female which under Craske’s model fits more towards a Learned Helplessness way of understanding the student. The student was also loudly declaring before class that she was not good at maths and is supported with the way that the student reacted to further problems in that she made no attempt to complete them and instead waited for the answers to be given. 
The student had been presented with a problem that whilst looked very hard was a simple question presented in a difficult way. This difficult presentation, added to an already existing perception of a poor ability in maths, caused a cognitive load that the student felt unable to even approach the question. The explanation of the answer, given in the expectation of a student to notice that the problem was merely a complex presentation of a simple piece of mathematics was not understood by the student who continued to accept that the complex presentation of the problem meant that the problem itself was difficult and out of her depth. This caused the student to be lead to believe that the content of the class was outside of her Zone of Proximal development and caused her to disengage with the class as seen with her lack of attempting the rest of the questions whilst still dutifully copying the answers in her book. 
An attempt had been made to meter the extraneous load as a poster that gave students times tables and this had helped another student in their attempting the questions, using the information for the posters to work out that the problem appeared harder than it actually was. The student that the critical incident focusses on however was unable to recognise this and the process of the other student in fact seemed to add to the extraneous cognitive load that was already present while also leading the student down the path of learned helplessness. The indication was that a student that had been struggling was now able to do work with the assistance of the environment set up by the instructor while they were unable to complete the task had led to a giving up on the task.
Looking forward to the researcher’s own practice it would be prudent to look into effective forms of differentiation in classes with mixed attainment. Furthermore maintaining a practice of dual coding within instruction not only in the interest of the retention of information of but in the accessibility of that information; presenting it in different ways in order to allow for a better understanding and the elimination of misconceptions. 
These would be essential to eliminating the cognitive loads of students within the classroom. The usage of relevant posters is a useful thing to learn from and though it didn’t help the student that was the focus of the critical incident it did help at least one other. The fact that independent problem solving was possible because of it is a good indicator that the environment can also be part of the ‘competent instruction’ that gives assistance to students situated in the zone of proximal development. The developing of a metacognitive attitude within the classroom was evident and though the student at the focus of the critical incident had not demonstrated this ability it is hopeful that they will do so in the future. 
Other research that could have been used but were not were that of student’s needs from a humanist approach to teaching. The student had needs that were not catered for and properly applying the understanding of these needs could further the ability of the researcher to better understand the situation that the student was in. It is also possible that other extraneous cognitive loads were missed by the researcher due to a myriad of reasons and looking into more examples that could help identify problems for students in the future will help attempts to shift the cognitive loads of students from the extraneous to the germane. 
Conclusion

From both researching and reflecting on the critical incident demonstrates how the perception of difficulty of a task can affect students' engagement and attainment. Through observing the Mathematics Class the researcher concluded that the presentation of a simple task as more difficult can affect a student's engagement with it and have greater ramifications throughout the course of the class too. Being able to allow all students in the classroom to engage with the task and to differentiate if there is a need for higher level tasks through leaving more difficult questions, or normal questions presented at a higher level than they are, for extension activities so that all students have an achievable target to aim for. This aligns with the first of the four purposes outlined in the Donaldson successful futures report wherein aiming for students to be 'ambitious, capable learners' (Donaldson 2015) can only be fulfilled if they are given clear and achievable goals. This is further noticeable in the second half of the statement; 'ready to learn throughout their lives' (Donaldson 2015) which cannot be achieved if the former is failed and students are given opportunities to fall into a state of learned helplessness.
Appendices
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