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A critical evaluation and the identification of next teaching and learning steps focussing on a case study of an individual learner or group of learners, based on an observed critical incident

1. INTRODUCTION
1.1 Summary of work
Using Tripp’s critical incident framework for critical evaluation of observed teaching and wider literature, I have identified how I will use worked examples and assessment for learning (AfL) to improve my own teaching and the learning of my students.  A critical incident refers to an incident in the classroom, which is not routine, and which is analysed by the teacher to increase future learning (Tripp, 2012).  This reflection is necessary for practitioners to improve pedagogy, driving research into specific pedagogical techniques (Furlong, 2015).  This demonstrates professionalism, showing the role of the teacher as a reflective practitioner and a linking teaching practice and educational research (Winch et al. 2015, p.206). The importance of the reflective practitioner is demonstrated in the new teaching and leadership standards in Wales, which describe the necessity for progression in learning under the ‘pedagogy’ professional standard and requirement for using wider literature in practice with the ‘professional learning’ standard (Wales Government, 2020b).  I will explore the use of learning by analogy in future teaching and ensure to good feedback following AfL to further learning, I will argue that literature supports these techniques and that they are essential for good teaching.  In the future, I will assess impact of these methods using the critical incident framework, to further improve my practice.

1.2 The role of critical reflection in developing teaching practice
Previously, teachers were viewed as technicians, passing on information found by scientists and researchers to their students (Merrill, 1968, p. 325).  In 2010, Michael Gove described teaching as: “a craft… best learnt as an apprentice observing a master craftsman or woman” to encourage increasing observation of teachers, a venture Gove believed would improve schooling in England (Department for Education, 2010).  Observation is still recognised as an important tool for teachers, with more formal observations where evidence is gathered in a defined way being critical for driving research-informed dialogue and understanding of teaching and learning (Windsor et al. 2019).  However, since 2010 the role of the teacher has been acknowledged as a professional one, with three aspects to the professional knowledge of a teacher: situated understanding (including intuitive decision-making), technical knowledge (or the subject knowledge of the teacher), and critical reflection (Winch et al. 2015, p. 202).  The view of teachers as technicians or craftsmen and women fails to acknowledge the importance of critical reflection and research in teaching practice (Winch et al. 2015, p. 209).  Initial teacher education (ITE) providers now have a responsibility to equip teachers with the ability to evaluate evidence and critically evaluate themselves to improve their personal pedagogy (Furlong, 2015, p. 12).  Following suggestions from the ITE review, critical evaluation is now a part of the Welsh Professional Standards for Teaching and Leadership as ‘the professional learner’ standard with the sub-standard ‘continuing professional learning’ (Furlong, 2015 and Wales Government, 2020b).  

There are many models of critical reflection including Gibbs’ six-step reflective cycle (Gibbs, 1988).  Gibbs’ reflective cycle has been shown to be useful for reflection by teachers in challenging situations, giving insight into how staff understand these situations and giving a foundation for action plans for similar situation occurring in the future (Markkanen et al. 2019).  Critical incident reflection was developed by David Tripp where critical incidents are described as unplanned and challenging events that deviate from the normal classroom routine and are reflected upon (Tripp, 2012 and Mohammed, 2016, p. 25).  An example of a critical incident is an analysis by the author in reflection of their own teaching practice, they struggled to get a class to be quiet before a lesson, upon reflecting on this, they were able to improve their teaching practice to include choosing a particular student to ask if they are making all the noise, getting the attention of the rest of the class and thus getting them to stop talking (Tripp, 2012, pp. 3-4).  Generally, two stages of critical incident reflection are described: stage one describes the incident in detail and stage two explores why the incident may have happened, making classroom research accessible (Tripp, 2012).  Evaluation of critical incidents allows a specific event to be categorised and analyses the thoughts of the teacher in relation to the event, driving understanding of what they did and why (Mohammed, 2016, p. 28).  From this evaluation and reflection, teachers become aware of conscious and unconscious decisions, allowing them to make better professional judgements in the future (Tripp, 2012, p. 12).  A study supports the use of critical incidents as a reflective framework for a group of teachers in Hong Kong, resulting in more engaged participation in reflective practice and greater likelihood of self-cure in practice (Yu, 2018, p. 763).  Here we use both critical incident reflection and Gibbs’ reflective cycle to structure our critical incident evaluation (Tripp, 2012 and Gibbs, 1998).  

2. OBSERVATION
2.1 School and class context
The critical incident took place in an English-medium secondary school with over 1,700 students, maintained by the Cardiff local authority (Estyn, 2017).   In 2017 the school received a “double excellent”, the highest awarded report, from Estyn, the Welsh education and training inspectorate (Estyn, 2017).  Excellent inspection reports are despite 32.7% of students eligible for free school meals (eFSM), 15.3% higher than the average proportion of students eFSM Wales (Estyn, 2017).  Above-average proportions of students eFSM is usually correlated with lower academic performance (Wales Government, 2019).  Notwithstanding, most indicators of key stage 4 performance show students to perform better than 50% of comparable schools (Estyn, 2017).  The school provides support for those with additional learning needs (ALN) and those who speak English as an additional language, with excellent outcomes (Estyn, 2017).  At the school, 35% of students have ALN and 70% of students speak English as an additional language (Estyn, 2017).  The school is characterised by exemplary behaviour, high attendance rates and a curriculum that is responsive to the needs of the learner (Estyn, 2017).  Anonymity has been maintained throughout, in line with the BERA guidelines for conducting research (British Educational Research Association, 2019).

Over two days in the school I observed three critical incidents.  These incidents included a student that lacked the confidence to answer a question (Appendix Table 1) and the use of questioning by a teacher to maintain the attention of a students with challenging behaviours (Appendix Table 2).  My initial recording of the interaction that will be analysed in greater detail can be seen in Appendix Table 3.  Analysis involves how the teacher attempted to control cognitive overload with worked examples and use of AfL to determine understanding of the topic taught.

2.2 Critical Incident: Use of worked examples and inappropriate note taking
A year 12, A Level Chemistry class of around twenty students were studying the topic of mass spectrometry; this topic was due to be assessed two weeks later in a mock examination.  The students had been studying the A Level course for around three weeks.  The lesson took place last period before lunchtime and the environment was noisy due to other year groups taking lunch outside the classroom.  Noise levels in the school were further increased due to a policy to keep doors open due to the COVID-19 pandemic.  The teacher explained briefly how mass spectrometry can be used to calculate the empirical formulae of molecules.  To illustrate this, the teacher worked through three examples of how the calculation could be used on the white board, the start of the critical incident.  During this time, the teacher asked the four students sat at the front of the class to put their pens down and pay full attention to the explanation of the worked examples before making notes.  This exemplified the teacher showing regard for the students’ development into “ambitious, capable learners, ready to learn throughout their lives”, despite the Curriculum for Wales (and thus, this purpose of education) not mandatory in post-compulsory education and not yet actively used (Welsh Government, 2021).  The teacher was clearly conscious that if the students making notes were not paying full attention, they would not be able to explain the concept they were learning, or use mathematics effectively to derive the answer, stunting development into “ambitious, capable learners” (Welsh Government, 2021).  After working through the examples with students the teacher asked, “Are there any questions?”  The students remained silent, the teacher assumed understanding and gave the students a practice question to work through whilst walking around the classroom to guide student practice.  The practice questions prompted two of the students at the front, who had previously been taking notes, to ask for additional support, the end of the critical incident.  Using the thinking strategies of non-events to analyse this incident we may ask (Tripp, 2012, p. 44): 

What would have happened if…

…the teacher did not use worked examples?  

…the students had focussed on the explanation of worked examples instead of taking notes?  

…the teacher had not set the practice question?

If the teacher had not used worked examples, the students would have had no chance of being equipped to answer practice questions or answer the question in the mock examination.  If the students had focussed on the explanations of the worked examples, they may not have needed additional support.  If the teacher had not set the practice question, they would not have identified gaps in the students’ knowledge.  In the following analysis we will attempt to address the significance of using worked examples to model answers, potential cognitive overload, and AfL.  

3. LITERATURE REVIEW
3.1 Overview of areas of analysis
Focus will be on the identified non-events, these will be split into two areas, the first, attempt by the teacher to control cognitive overload, whereby things are too challenging to be processed by the working memory and are thus not learned (Shibl and West, 2018).  The second area of analysis is the use of AfL to identify gaps in knowledge by setting practice questions (William, 2017).  The principles of instruction were developed to give background knowledge of evidence-based ideas for the classroom and are based on cognitive science research (how our brains are structured to learn and use novel information), observation of master teachers and cognitive support research (such as scaffolds and models) (Rosenshine, 2012, p. 12).  In both the attempt to control cognitive overload and the use of AfL to identify gaps in knowledge the teacher has utilised 5 of 9 principles of instruction (Table 1).

Table 1 – Two identified areas of analysis and how they map to principles of instruction (Rosenshine, 2012).
	Name of area for analysis
	Attempt to control Cognitive Overload
	Use of Assessment for Learning

	Relevant principle of instruction
	Present information in small, manageable steps
	Guided practice of material

	
	Provision of models and worked examples
	Check for understanding

	
	
	Provide opportunity for independent practice



One source of research used to develop the principles of instruction includes the Missouri mathematics effectiveness project, which quantified the effect of key instructional behaviours, such as focus on student understanding and use of guided practice, on test scores (Good and Grouws, 1979).  This study took place in urban low-income schools, like that the observation occurred in, but in an American school system that may not be comparable (Good and Grouws, 1979, p. 356).  Significant bodies of research conducted within the United Kingdom also support use of worked examples and AfL (Coe et al. 2020 and Hattie, 2012).  These include the Great Teaching Toolkit which suggests worked examples are necessary to activate hard thinking and AfL integral in assessing understanding and activating hard thinking (Coe et al. 2020).  Another source of evidence from the UK is Visible Learning for Teachers, which stresses the importance of AfL and feedback (Hattie, 2012).  First, literature that stresses the importance of controlling cognitive load and use of worked examples to aid this will be explored.

3.2 Worked examples used to decrease cognitive overload
Cognitive load theory is underpinned by understanding that learning occurs through schema acquisition, the process of relating new knowledge to old knowledge in the long-term memory, and automation, when knowledge is so well-established problem solving becomes automatic (Sweller, 1994, p. 296-297).  For learning to occur information must be processed by the limited capacity working memory, with the amount of information processed dictated by cognitive load, and then committed to long-term memory (Sweller, 1994).  According to cognitive load theory, a low cognitive load is most conducive to learning (Sweller, 1994, p. 208).  Cognitive load is composed of three components: intrinsic load or how difficult is a task with the prior knowledge, extraneous load or how is the material presented and germane load, composed of elements needed for information processing and development of schema (Sweller, 2010, p. 123).  To decrease cognitive load and increase learning, you must decrease extraneous load and increase germane load (Sweller, 2010, pp. 124-127).  Intrinsic load is seen as fixed for a specific task may be determined by element interactivity, or how much something is inter-related (Sweller, 2010, p. 124).   Some concepts that are heavily interlinked must be learned at once and not in isolation to promote schema formation (Sweller, 2010, p. 124).  Element interactivity is also a feature of extraneous load which can be artificially decreased with good explanations and models to increase the rate of learning (Sweller, 2010, p. 124 and Shibl and West, 2018).  One method of reducing extraneous load involves presenting information as individual and isolated steps to reduce the element of interactivity, as demonstrated by the teacher during the critical incident, and then giving information about how these pieces of information relate to one another in a second step (Pollock et al. 2002).  Pollock et al. (2002) studied industrial students and their learning of electric safety tests.  The study found that students with less prior knowledge benefitted from this type of information provision, likely aiding schema formation in the two-step learning process (2002, pp. 67-83).  This demonstrated that showing information as isolated elements and then how the information is related in a second step aids learning through decreasing extraneous load of the task (Pollock et al. 2002).  Supporting this, segmenting parts of a worked example using blank lines on a page has previously been demonstrated to be effective at increasing learning efficiency in Dutch students (Spanjers et al. 2012).  This has been termed the ‘worked example effect’ in cognitive load theory (Moreno, 2006).  Despite the positive literature around worked examples, it has been reported that in some situations students cannot apply principles they have learned to new problems, in an ‘illusion of understanding’ (Moreno, 2006).  The teacher also attempted to manage the external cognitive load the students were placing on themselves by taking notes while listening to explanations.  Taking notes is a significant information processing tool, allowing students to both reflect on and record the information they are learning, but most students are not taught how to effectively take notes (Piolat et al. 2005).  As a result, note taking places significant load on the working memory and affects the transfer of understanding of the task to long term memory (Piolat et al. 2005 and Al’Omairi and Balushi, 2015, p. 686).  The management of cognitive load through use of worked examples is not explicitly mentioned in the Curriculum for Wales, but the pedagogical principles include “employing a blend of approaches including those that promote problem-solving” and worked examples are one such approach (Wales Government, 2020c).  Next, AfL is analysed as a tool to check cognitive load has been managed sufficiently and worked examples have enabled learning.

3.3 Assessment for learning to identify progression and check understanding
The teacher asked the students to complete a practice question alone and moved around the room giving further explanations where needed, an example of guided practice.  Research suggests that instruction followed by guided practice is essential before allowing students to complete a task completely independently and avoid development of misconceptions (Rosenshine, 2012, p.16 and Kirschner et al. 2006, p. 84).  There is little to no research that supports use of minimal guidance to further learning and even where students have a solid understanding of the content, guided approaches are shown to be equally as effective as unguided approaches (Kirschner et al. 2006, p. 84).  AfL practices, where results of assessment are used to direct future teaching, have been shown to increase educational achievement more than most other interventions, including curriculum reform (William, 2017, p. 2).  A wealth of literature shows increase in student achievement where AfL is integrated into everyday practice, with estimates suggesting the rate of learning increases by 50 to 70% where it is used (William, 2017, p. 38).  Many previous studies supporting use of AfL were conducted in classrooms in countries other than the UK, the King’s Medway Oxford formative assessment project involved 48 British teachers and secondary school classes from year 7 to year 11 (Black et al. 2007).  This project, conducted between 1999 and 2001 showed increased learning gain as a direct result of implementation of AfL methodologies, leading to an increase in half a GCSE grade per subject, per child, by conservative efforts (Black et al. 2007).  Similarly, Mathematics teachers provided with workshops on how best to use AfL that then developed their own strategies of how to integrate this in their students’ learning saw increases of 2-fold in test scores when compared to similar classes which did not use AfL (William, 2017, p. 39).  Despite claims of success, one review identified issues with evidence supporting use of AfL (Bennet, 2011).  These include bad definition of the term and the use of meta-analysis which may be unreliable due to grouping of studies that are too broad in scope, using effect sizes from the same study, lack of consideration of the quality of each study and the lack of publication of the meta-analyses themselves (Bennett, 2011). The review also highlights that AfL is fundamentally an inferential process, where you cannot know for certain a student has understood content (Bennet, 2011).  Despite this, the review accepts that general practices of AfL do aid learning (Bennett, 2011).  To implement AfL where it was previously not used risks are taken and workload is temporarily increased for teachers, however, teachers that use AfL achieve higher job satisfaction due to work aligning with their professional values (Black et al. 2007).  The findings of studies that support AfL are echoed in policy, with the Welsh Government outlining three principles for AfL: questioning technique, feedback and peer and self-assessment (Wales Government, 2010).  These principles should be incorporated into each lesson, with feedback being as simple as comparing answers to models, as demonstrated in the critical incident (Wales Government, 2010).  Under the new Curriculum for Wales, to support learner progression “assessment is an ongoing progress which is indistinguishable from learning and teaching” and should be used to determine progression and direct teaching (Wales Government, 2020a).  

















4. REFLECTION, EVALUATION AND NEXT STEPS
4.1 Use of Gibbs’ reflective cycle in teaching
Gibbs’ reflective cycle will be used to reflect, evaluate, and consider next steps following the observation of the critical incident and ensure learning occurs from the experience (Gibbs, 1998).  The cycle consists of a description of the event, detailed in 2.2, a description of the feelings throughout the event, an evaluation of what went well and what went badly during the incident, a conclusion, and a description of future actions (Figure 1).  
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Figure 1 – The 5 stages of Gibbs’ reflective cycle, with additional questions to consider. (Adapted from Markkanen et al. 2019).

Reflection on this critical incident and the use of worked examples and AfL in my own practice will aid me in developing learners to meet the four purposes (Welsh Government, 2021).  Specifically, worked examples will help develop problem solving to allow learners to be ambitious and capable and AfL will allow students to begin to think creatively and reframe problems, becoming “enterprising, creative contributors”.

4.2 Reflection, evaluation, and future use of worked examples 
The teacher used a total of three worked examples on the white board to illustrate content with minimal explanation, shown to provide cognitive support and speed up the development of problem-solving skills (Rosenshine, 2012).  The teacher used a step-by-step method on the whiteboard to reduce extraneous cognitive load (Pollock et al. 2002 and Spanjers et al. 2012).  Initially, I felt concerned about the effectiveness of these examples, as students were clearly concerned about learning and continued to make notes during the explanations.  I was reassured and confident that the examples had been effective when the students asked no questions at the end of the explanations and happily attempted the practice question.  Evaluating the use of worked examples, a large body of evidence supports their use in the classroom and the students remained well-behaved and quiet for the worked examples, showing their effectiveness in maintaining focus and controlling behaviour (Rosenshine, 2012).  In my future practice I would like to investigate use of another worked example technique to support learners, learning by analogy, as described by Ngu and Phan (2021).  In this technique, simple equations are used to build understanding and then shown side by side with a more complicated equation, showing how the steps do not change with more complicated mathematics, it was suggested that this method reduced cognitive demands to increase learning (Ngu and Phan, 2021).  To further reduce cognitive load, I will build time into my lessons for copying down notes, so students feel assured that they can give their full attention during explanations (Al’Omairi and Balushi, 2016).  Previously, it has been shown that when students are taught the science behind how academic characteristics can change, they show improved resilience (Yeager and Dweck, 2012).  Using this model of explaining a concept to students to improve their attitude to learning, I will explain cognitive load to older students, building positive learning habits in paying full attention to explanations, meeting the pedagogy substandard ‘managing the learning environment’ (Welsh Government, 2020).  

4.3 Reflection, evaluation, and future use of Assessment for Learning
AfL took the form of a practice question set by the teacher after the three worked examples, to ensure students fully understood the information presented to them.  This increased the element of interactivity and thus cognitive load of the lesson (Pollock et al. 2002).  During this task I felt worried about the students at the front who could not complete the practice question, despite asking no questions following the worked examples, and was unsure of the effectiveness of the previous worked examples.  I began to feel that the worked examples had provided the teacher with an “illusion of understanding” which has been described previously, where teachers initially believed students had understood the concept due to a lack of questions, but students could not apply methods learned through worked examples to another context (Moreno, 2006).  Alternatively, the students may not have felt confident enough to admit they needed additional support and were more comfortable asking for this support one-to-one.  Rosenshine touches on this, stating that it is less effective to ask, “any questions?” and move on than to question students understanding directly to evaluate learning (2012).  Evaluating its use, AfL was essential in this context to identify gaps in the knowledge and understanding of the students that would have otherwise been unaddressed and had a positive impact in this incident, despite the correlation between learning and AfL potentially being weaker than previously thought (Bennet, 2011).  Given this experience, and positive literature surrounding AfL I intend to take it into my own teaching practice to support learners, meeting the pedagogy substandard “assessment” (Welsh Government, 2020b).  AfL will not only enable me to help individuals ‘close the learning gap’ as demonstrated here, but also inform need to explain a concept further to the whole class (William, 2017).  I recognise that there is evidence within UK and in other countries where AfL has been trialled that it can increase ineffective, superficial, rote learning and have negative impacts such as breeding competition between students which leads to a lack of effort if not executed correctly (Black and William, 1998).  William suggests that there are five strategies of AfL: clarification of success criteria, engineering of effective questions to prove learning has occurred, to provide feedback and to aid students in helping each other and becoming owners of their learning (William, 2006).  To increase the value of the AfL used, and decrease likelihood of AfL impeding learning, I will provide feedback promptly, as demonstrated by the teacher who walked around the class aiding students and checking work and make it clear to the student what steps are needed to ‘close the learning gap’ (William, 2016).  In giving feedback I will avoid giving grades and marks where possible, as this has been shown to reduce likelihood of students acting on feedback and to breed comparison between students (Black et al. 2007).  I will encourage self-assessment gradually, first introducing peer assessment, to build students critical thinking, an integral skill to the four purposes for learners in Wales, and reduce reliance on teacher feedback (Wales Government, 2021 and William, 2016).  






5. CONCLUSION
This experience has involved observing multiple classes to identify critical incidents.  Literature related to specific techniques used in this incident, use of worked examples and AfL, was identified and following this I have reflected on the incident using Gibbs’ reflective cycle.  Research has highlighted the importance of worked examples to good teaching practice, decreasing element interactivity and thus extraneous cognitive load (Sweller, 2010, p. 124 and Shibl and West, 2018).  AfL is also supported in the literature, increasing the rate of learning by up to 70% (William, 2017, p. 38).  Reflection has allowed me to decide to take the worked examples and AfL into my own practice, and literature has informed how I would expand on these and ensure effectiveness.  The assignment has helped me to meet 3 teaching sub-standards across two standards: pedagogy and professional learning.  It has also helped me to identify an additional 4 sub-standards across three standards: pedagogy, collaboration, and professional learning that I can achieve and evidence during practice due to additional knowledge gained throughout this task (Table 2).  




















Table 2 – Teaching standards and sub-standards, whether they have been demonstrated and how they have been demonstrated (Welsh Government, 2020b).
	Teaching Standard
	Sub-Standard
	Demonstrated?
	What have I done/what will I do?

	Pedagogy
	Progression in learning
	ü
	Planning how to improve future practice using worked examples and assessment for learning to do this

	
	Managing the learning environment
	
	Will use understanding of cognitive load theory to promote positive learning behaviours in students

	
	Assessment
	
	Will integrate assessment for learning into my teaching to further learning

	
	Recording and reporting
	ü
	Demonstrated the ability to reflect on things that went well and went badly in a lesson and used the literature to explore reasons why

	
	Learners leading the learning
	
	Will use self-assessment to ensure learners get the best possible outcomes from assessment for learning

	Collaboration
	Working with in-school colleagues
	
	Will use the critical incident methodology to reflect on my developing expertise

	Professional Learning
	Wider reading and research findings
	ü
	Developed a good understanding of literature that supports assessment for learning and use of worked examples





Going forward into school practice I will use this critical incident framework to learn from other teaching experiences and build my knowledge of different areas, focussed on Rosenshine’s principles of instruction (2012).  Specifically, I will use my knowledge of worked examples to manage the learning environment and use AfL throughout my lessons and to allow learners to lead their own learning with self-assessment. 





























6. APPENDIX
Appendix Table 1 – Critical incident exploring lack of confidence in a specific student answering questions

	Date and time, year group:
22nd September, 8:52-9:45, Year 8

	Where and When: Context of the observation – subject/AOLE, general classroom context
This observation was of a year 8, high ability science class in the science and technology area of learning.  The lesson was in a laboratory and was a lesson investigating the effect of length of string on speed of pendulum swings.  The apparatus consisted of a clamp and stand, piece of string which changed in length and plasticine.  

	What happened: a detailed description of the critical incident (the more detail the better to refer to in your later work)
The teacher explained at the start of the lesson that the practical was assessed, the students would need to identify the independent, dependent and control variables in the practical.  The teacher quickly explained the practical, describing a piece of string of defined length hanging off a clamp-stand with plasticine attached to the end of it (the pendulum).  She then asked listed the variables on the board and asked if the students could describe what an independent variable was, to group the relevant variables accordingly.  One student put their hand up to answer and when chosen answered quietly.  The student was wearing a mask which made understanding them harder.  The pupil then became withdrawn on noticing neither me nor the class teacher could hear them and did not finish their sentence.  After choosing someone else to answer the question, the student put their hand up again to state what dependent variables were and answered clearly and with confidence.

	Areas of possible exploration: what you think could be” under the hood” in these incidents? What avenues of research could you consider?
The student may not want to answer due to fear of failure, maybe the student had previously been ridiculed for getting a wrong answer.  The student may have also been nervous due to the presence of another adult in the room (myself).  Hearing another student answer before them may have given them confidence in both scenarios.  The COVID-19 pandemic is clearly affecting learning here, with masks making understanding the student difficult.

	Notes: any details you can note (is it a busy environment, is it after lunch, are there lots of distractions, are directions made explicit - the more you can refer to the better here)
First lesson of the day.  Class was very well behaved and quiet when listening to instructions, due to the pandemic all classroom doors were open so there was some low-level disruption due to noise from other classrooms.






Appendix Table 2 – Critical incident concerning use of questioning to keep a year 8 low-ability group on task

	Date and time, year group:
22nd September, 10:53-11:46, Year 8

	Where and When: Context of the observation – subject/AOLE, general classroom context
This observation was a year 8, low ability science class (Science and Technology AOLE), there were only 4 students in this class. The lesson was in a laboratory and was a practical lesson investigating the effect of length of string on speed of pendulum swings.  The apparatus consisted of a clamp and stand, piece of string which changed in length and plasticine.  This was the same practical as described in Appendix Table 1 but with a lower ability group.

	What happened: a detailed description of the critical incident (the more detail the better to refer to in your later work)
On entering the room from break, two of the students were having a small altercation, with one student putting a stick from outside down the back of the shirt of another child.  The teacher remained calm, asking the boys “is there something we need to sort out before the lesson starts?”  The teacher showed genuine concern and the boys seemed embarrassed at their altercation, answered no, and sat quietly.  When describing the practical, the teacher continually probed the students for their opinion and understanding.  For example, at one point they set up a pendulum at the front of the class and asked the class ‘what will we decide is a full swing?’  The students had to measure the number of full swings in 10 seconds.  ‘Is this a full swing?’ ‘Is this a full swing?’ ‘Should we drop the pendulum from this height?’  In doing so the teacher kept control of the class by continually probing them for answers, maintaining their attention.  “We could do more measurements if you want” teacher continues to ask for student input, making the students feel in control and engaged.

	Areas of possible exploration: what you think could be” under the hood” in these incidents? 
Students may have had a previous history of being easily distracted and displaying bad behavior, so teacher used questioning to maintain control of the class, questioning is a well-established technique in the classroom, showing a democratic classroom through asking questions.  Teacher demonstrated clear use of a restorative approach to classroom management.  The teacher asked closed questions often, how could they change this to a more open approach?  

	Notes: any details you can note (is it a busy environment, is it after lunch, are there lots of distractions, are directions made explicit - the more you can refer to the better here)
The class was a small group and explanation of the practical was extremely thorough, the students showed they understood the instructions during the practical itself.






Appendix Table 3 – Critical incident for analysis, concerning use of worked examples and assessment for learning to support A Level Chemistry learning

	Date and time, year group:
23rd September, 12:39-13:32, Year 12

	Where and When: Context of the observation – subject/AOLE, general classroom context
This observation was of a year 12, A Level chemistry class (Science and Technology AoLE), the class was large with 20 students.

	What happened: a detailed description of the critical incident (the more detail the better to refer to in your later work)
The lesson was regarding mass spectrometry and calculations related to this, which could be examined.  The teacher went through 3 examples in total with the students on the board, before asking students to attempt a practice question themselves.  Multiple times during the worked examples the teacher requested students to put their pens down and listen instead of taking notes, to improve concentration, the teacher explained.  At the end of the examples, the teacher asked if there were any questions about the calculations, all the students remained silent, suggesting they did understand the task.  After attempting a question individually many students had issues with answering the questions, including those that were taking notes, suggesting they had not learned or understood the information earlier in the lesson.

	Areas of possible exploration: what you think could be” under the hood” in these incidents? What avenues of research could you consider?
Had the teacher not gone through enough examples or assumed too high initial understanding of the class (undesirable difficulty).  The teacher may have asked the students to stop writing to avoid cognitive overload and this may have occurred, stopping students from absorbing all the information.  Her strategy of asking them to stop taking notes seemed ineffective, are there more effective strategies, would explaining the idea of cognitive overload help?  The use of assessment for learning was significant here, as without it the teacher may have not noticed that the students were struggling with the content.

	Notes: any details you can note (is it a busy environment, is it after lunch, are there lots of distractions, are directions made explicit - the more you can refer to the better here)
Lesson was disrupted by the fact lunch was going on outside (due to a lunch rotation) and could hear other students outside during the lesson (room above the playground).  
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