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 
Tripp’s (2012) critical incident analysis is a technique that teachers can use to reflect upon their practice.  A critical incident is any incident that occurs in day-to-day teaching that causes you to stop and think. The incident does not need to be dramatic, but is made critical by the individual’s reflection and interpretation of what happened (Mohammed, 2016). In other words, a critical incident is not simply observed, but made as a product of analysis. This analysis can be used to identify the next teaching and learning steps in a teacher’s professional learning. Teachers are presented with a myriad of situations in which they need to exercise professional judgement. This involves combining experience, flexibility, informed opinion and constant self-monitoring so therefore is not easy to acquire. Thus, the aim of the critical incident analysis is to help teachers, and trainee teachers, to develop this professional judgement through reflection (Tripp, 2012). 
This critical evaluation focuses on an observational case study of a group of learners and applies Tripp’s (2012) critical incident analysis to reflect on it’s meaning in a wider context. The role of critical reflection is discussed, in relation to the developing role of teaching in light of recent educational reforms in Wales. The critical incident and it’s relation to Donlandson’s (2015) Four Purposes is outlined, before the reflections are linked to and evaluation by educational research. Such critical evaluation is carried out with the aim of identifying the next teaching and learning steps for the observer. 
The role of critical reflection
Educational reform is underway in Wales, initially driven by disappointing PISA (Programme for International Student Assessment) results in 2009 (PISA, 2009) and subsequently an independent review of the curriculum and assessment arrangements in Wales (Donaldson, 2015). A central part of ensuring the Donaldson review’s proposals are embedded successfully is what happens inside classrooms (Donaldson, 2015). 
Supporting professionals to become a “reflective practitioner” is often stated as an aim of teacher education. The term “reflection” is ubiquitous and it is taken for granted that it has a common meaning. However, there are multiple ways of defining reflection and many different models of how to reflect. Arguably, these are driven more by ideology than empirical evidence (Griffiths, 2000). Non-withstanding problems defining the term, reflection is a key part of teacher development. This is highlighted in the professional standards for teaching and learning in Wales; ongoing critical reflection is one of the ‘Professional Learning’ teaching standards, and in the pedagogical standard of ‘Reflection on Learning’, teachers are directed to encourage reflective practise in their pupils (). 
The role of teachers has evolved in the modern era. A teacher has to use diverse teaching instruction adapted to different subjects, maintain the classroom environment, apply assessment tools, integrate technology and capture their pupil’s interest. Reflective practice advances teaching when teachers use their perceptions and experiences to evaluate their teaching processes. They observe, evaluate what happened and identify areas for development (Madiha and Khanam, 2019). Reflective practice can take many different forms, but it often involves writing a reflective diary. One method of structuring reflections is Gibb’s (1988) reflective cycle model. It is made up of six stages which provide a scaffolded framework for reflection; building up from description and feelings, to evaluation and analysis, then finishing with a conclusion and action plan. Studies have found that using Gibbs (1988) reflective cycle can supporting teaching staff in managing challenging behaviour in pupils, by helping them turn challenging situations into valuable learning experiences (Markkanen et al. 2020). 
Alternatively, Schon (1983), differentiated between ‘reflection-on-action’ and ‘ reflection-in-action’. Reflection-on-action involves evaluating past practice to gain insight and improve future action. Whereas, reflection-in-action involve dynamically evaluating actions and responses in the moment. In Schon’s (1983) view, reflection-in-action is at the core of professional judgement. Profession practise is unpredictable and complex. Professionals have to draw on practical experience and theory to adapt to a wide range of situations and think on their feet, not just follow set protocols. Reflection enables professions to develop professional judgement and as they become more experienced, this becomes more intuitive and ‘in-action’ (Finlay, 2008). While empirical data on specific models of reflection is limited, research indicates that reflecting on one’s teaching can enhance performance by improving professional judgement and helping to connect knowledge of theory into practice (Berglund, Sjogren and Ekesbergh, 2012). An additional study found that critical reflective practice had a positive effect on teachers’ professional development (Kramer, 2018). This highlights the importance of critical reflection in developing teacher’s practice. 
Observation- School and Class context 
The British Educational Research Association (BERA, 2018, pg. 21) states that “The confidential and anonymous treatment of participants’ data is considered the norm for the conduct of research”. Therefore, the anonymity of the school, staff and pupils observed will be maintained throughout. 
The observation was conducted in a mixed-gender English medium primary school located in a small town on the outskirts of Swansea, in the local authority of Swansea. The school has 481 pupils aged between three and eleven on the roll organised into 16 single-year classes. This includes two nursery classes of 75 part-time pupils.  21% of pupils are eligible for free school meals, which is slightly higher than the average for Wales of 19%. 34% of pupils are identified as having additional learning needs, which is above the national average of 21%. Only a very few pupils have a statement of special educational needs (now referred to as additional learning needs), are in care of the local authority, speak English as an additional language or speak Welsh at home. (Estyn, 2018). 
Critical incident linked to Donaldson’s Four Purposes 
Across a range of observed lessons, the teacher used assessment for learning (AfL) strategies to monitor pupil’s progress. AfL is defined by the Assessment Reform Group (2002) as a process of collecting and interpreting evidence of where learners are in their learning and using this to decide where they need to go and how to get there. Teachers need to know what has actually been learnt by their pupils in order to progress their learning (Wiliam, 2011). AfL is an essential part of teaching and this is made explicit in the new Curriculum for Wales (Donaldson, 2015). AfL is not just for teachers, but is crucial in developing young people as owners of their learning, by providing them with feedback on where they currently are and information on how they can progress. This underpins Donaldson’s (2015) purpose of creating “ambitious, capable learners who are ready to learn throughout their lives”. As, if pupils are to become lifelong learners, they need to be able to reflect on their learning to identify next learning steps (Donaldson, 2015). AfL provides them with the tools to do this (Wiliam, 2011).  
AfL was used in the classroom in a number of effective ways. The teacher implemented a “no hands up” policy, using lollipop sticks with the pupil’s names written on to select pupils to answer questions. During a lesson on Blitz, spanning across the area of learning and experience of ‘Language, Literacy and Communication’ and ‘Humanities’, the question “why did Germany struggle to invade the UK?” was posed. Pupils discussed the answer in pairs and were told the lollipop sticks were going to be used to select someone to answer. Before selecting a pupil, the teacher reminded the class that it was okay to get an answer wrong, and that mistakes were key in learning. This technique provided two important outcomes. Firstly, the teacher collected feedback in a non-biased way, enabling them to get a sample of random pupils from the class to assess understanding. Secondly, it ensured everyone in the class engaged and thought of an answer to the question. Otherwise, they could chose to switch off and not raise their hand. On the few occasions that hands-up was used, some students were visibly less engaged and switched off.
Additionally, the teacher used mini whiteboards as a pre-assessment. This AfL technique provides teachers with essential data about what knowledge the pupils are bringing to the lesson and enables them to plan appropriately (Hockett and Doubet, 2014). This was observed in a mathematics lesson on rounding. The teacher’s initial learning objective was for the pupils to round decimal places. However, to begin the lesson, the teacher used whiteboards to do a quiz with questions on rounding tens, hundreds and thousands. This highlighted that there were significant gaps in the pupil’s knowledge. As a result, the teacher adapted their lesson plan and recapped rounding tens, hundreds and thousands with the class, and pushed the content of rounding decimals to a future lesson. If the teacher had omitted this AfL, then the pupil’s would have struggled to grasps the new concept of rounding decimals as they lacked sufficient background knowledge, and this is likely to have detrimentally affected the learning outcomes of the pupils. 
Literature review 
Raising standards in schools is a common aim of governments across the world, including in Wales. Many initiatives have come and gone in the hope of reaching this aim, but arguably the most important factor is what happens inside the ‘black box’ of the classroom (Black and Wiliam, 1998). It is not enough to focus on the inputs (pupils, teachers, resources, standards, tests) and expect the outputs to be more pupil knowledge, better test results and satisfied teachers. We need to look inside the ‘black box’ and focus on what is happening within the classroom and measure whether a particular input is actually having the desired effect on the output. This was the premise of Black and Wiliam’s (1998) seminal work on assessment in the classroom.  
David Ausubel (1968, quoted in Brod, 2021) famously argues that prior knowledge is the most important factor in a pupil’s learning and to “ascertain this and teach him accordingly”. This argument is supported by a large-scale review showing that prior knowledge has a positive effect on pupils’ learning outcomes (Dochy, Segers and Buehl, 1999). While there is a current debate around the specific circumstances in which prior knowledge will exert a positive, negative or negligible effect (Brod, 2021), it is still worth re-emphasising that the relationship between what a pupil is taught and what they learn is not direct, nor straightforward (Wiliam, 2011). The best-planned and most effectively delivered lesson cannot guarantee the same result for every student, even if they all start from the same place. Thus, assessment is arguably one of the most central processes in effective teaching, as it enables teachers to find out whether their sequence of activities has resulted in the intended learning outcome (Wiliam, 2011).
What constitutes as ‘assessment’ is debated in the literature. Bloom (1969) applied the terms “formative” and “summative” to distinguish between the different roles assessment can play in the classroom. The former type plays a role in figuring out where learning currently is and moving it forwards, whereas the latter simply establishes where the learning is at the end of a period of instruction. It is not necessarily the nature of the assessment itself that determines whether it is formative or summative, but how it is used. If a teacher uses a weekly quiz to identify areas of student weakness and provide them with feedback on how to improve, this is formative. If it is simply used to judge the standards of the teacher, it is summative (Thompson and Wiliam, 2017). The terms “assessment for learning” and “assessment of learning” are often used interchangeably with “formative” and “summative” assessment respectively. However, “assessment for learning” has been distinguished as an assessment for which the first priority in the design and use is to promote pupils' learning (Black et al. 2004). There is further discussion of definitions in the literature, but the rest of this review will focus on assessment for learning (AfL) as an umbrella term and its effectiveness and implementation within the classroom. 
The evidence that AfL is an effective strategy that impacts student achievement has mounted in recent decades. Most notably, Black and Wiliam’s (1998) large-scale review of studies that spanned across age ranges, countries and subject areas found that AfL practices are associated with effect size gains between 0.4 and 0.7, which is larger than average for educational interventions. To exemplify this result’s meaning, an effect size of 0.4 equates to an average pupil in the AfL group reaching the same level of achievement as a pupil in the top 35% of those in the control class. (Black and Wiliam, 1998). Many of the studies in their review also highlighted that AfL strategies help low-attaining pupils the most, thus reducing the range of attainment in the class while raising attainment for all (Black and Wiliam, 1998). 
While a more detailed discussion of this matter is outside the scope of this review, it is worth noting some of the criticism of the research support for AfL. The effect size of 0.4-0.7, which is cited in Black and Wiliam (1998) and often repeated by other researchers, is not based on a quantitative meta-analysis which is considered the gold standard in research (Bennet, 2011). A meta-analysis produces meaningless results when “the studies are too disparate in topic to make the summarisation meaningful” (Bennett, 2011, pg 11). A concern with the Black and Wiliam (1998) review is that the research covered is too disparate, as it covers studies related to feedback, self-perception, peer assessment, self-assessment, teacher questioning, teachers' use of tests and more. The studies are too diverse to be combined into a single, mean effect size statistic or range of statistics. Black and Wiliam (1998) themselves highlight that their review is not meant to be a meta-analysis for this reason. However, they do quote the effect size range in their Phi Delta Kappan position paper (), without giving a source. This effect size range is not a quantitative result, from a meta-analysis or otherwise, but it has arguably been mischaracterised as such in the literature (Bennett, 2011). 
In addition, many studies showing the impact of AfL on student attainment are brief in duration (e.g. Dignath and Buttner, 2008). Therefore, it is unclear to what extent the observed changes in teacher practices and increases in attainment could be sustained over time (Andersson and Palm, 2017). This concern is explored in a study which found a significant positive effect of an AfL intervention on pupils' attainment after the study period of 9 sessions. However, in a follow-up test 5 months later, the difference in attainment between the intervention group and the control was no longer significant (Dresel and Haugwitz, 2008). However, the research investigating this is too limited to draw a conclusion at present. 
Despite these criticisms, more recent, quantitative studies have shown positive effects of AfL techniques on pupil attainment (Andersson and Palm, 2017; Brown and Harris, 2013). On balance, the evidence supporting AfL techniques is largely positive. However, more studies are needed on how to support teachers in their implementation of AfL, how to sustain this long-term and to differentiate between the different facets of AfL to rigorously test their efficacy. 
One of the key AfL strategies involves creating effective classroom talk and questioning (Leahy et al. 2005). This strategy is focused on gathering evidence from pupils to assess their understanding, but also on engaging pupils in their learning. On the latter point, active engagement from pupils is considered to facilitate their learning (Chi and Wylie, 2014). Therefore, it is worth considering the way that teachers pose a question and how this impacts pupils' engagement in the class. If the class knows that the teacher will only select pupils who raise their hand, or if the teacher lets the class know who they’re going to ask before posing the question, pupil engagement and thinking will likely decrease (Wylie and Lyon, 2015). On the former point, teachers need an understanding of where the class is at to move the learning forward (Dochy, Segers and Buehl, 1999). However, questioning does not always provide a reliable assessment of what the whole class knows. If a teacher poses a question, and pupils respond by raising their hands, then the teacher is generally only going to get an answer from a confident pupil. In order to get a non-biased assessment of what the class knows, instead the teacher should give the pupils time to think about the question, and then select a pupil to respond at random (Wiliam and Siobhan, 2016). This technique is often referred to as “no hands up” or “cold-calling”. 
There are concerns that cold-calling increases anxiety in pupils. Empirical data on this is limited, particularly in primary school classrooms. However, there is some research in universities indicating that cold-calling leads to higher levels of anxiety in students (Cooper, Downing and Browne, 2018). This finding may align with teachers' anecdotal experience. However, another study in university students found a different impact. Firstly, in classes where high levels of cold-calling are used, more students answer questions overall and answer more questions voluntarily. This provides evidence for cold-calling’s efficacy in improving classroom engagement. Additionally, the research shows that in classes where high levels of cold-calling are used, students’ comfort in participating in classroom discussion increases, whereas it does not change in classes with low cold-calling (Dallimore, Hertenstein, and Platt, 2013). Although they cannot be generalised to every classroom setting, these findings are encouraging for teachers concerned about the negative impacts of cold-calling. They indicate that pupils will adapt to this new questioning method and highlights the benefits to the pupils.
Perhaps then, there is a need to focus on how cold-calling can be implemented, in a way that not only engages pupils and provides a non-biased assessment of learning but also considers how pupils feel in the classroom. This idea links to the importance of fostering a growth mindset in pupils. A growth mindset is a belief that intellectual abilities and other personal characteristics can be developed. Whereas a fixed mindset is a belief that these characterises cannot be developed, that they are ‘fixed’ (Dweck, 2006). Having a growth mindset has been linked to a myriad of positive life outcomes, including improved educational outcomes (NSLM study, PISA study?). In addition, research indicates that a growth mindset can be developed (Zhu et al. 2019). However, for the intervention to be effective pupils must understand the concept of a growth mindset and know how to put it into practice. It is not enough to simply tell someone that their intellectual abilities are malleable (Yeager and Dweck, 2020). 
To return to cold-calling, in order for this to be an effective AfL strategy, the pupil needs to be willing to share their current learning status, without fear of sanction from the teacher, or ridicule from their peers (Heritage and Wylie, 2018). In other words, there must be a culture within the classroom that it is okay to make mistakes. The growth mindset framework advocates that mistakes are an opportunity to learn (Dweck, 2006). A review of the research suggests that this is an area requiring direct attention within primary schools (Savvides and Bond, 2021). Some pupils respond to interventions by using mistakes positively to learn from them, but some are resistant and find mistakes difficult (Fraser, 2017). The language used by pupils and the teacher are cited as a key factor in enabling pupils to preserve despite mistakes and challenges (Savvides and Bond, 2021). When teachers create a culture of collaboration, trust, an appreciation of difference and where pupils take responsibility for their learning, they are able to use questioning as an effective AfL strategy, because pupils are willing to honestly share where they are in their learning journey (Heritage, 2013). This classroom culture is a prerequisite in enabling teachers to gain an insight into their pupils’ learning, and the research suggests it can be created through the adoption and active promotion of a growth mindset.  
Reflection/evaluation and next steps 
Viewing “assessment for learning” as one homogenous, tick-box activity, is not representative of what the research suggests is effective, nor what happens in the day-to-day activities of the classroom. From my observation and subsequent research into AfL, I have a more thorough appreciation of the different strands of AfL and how these can be used in developing pupils’ learning. 
Questioning was the focus of my critical incident and thus my research. I observed questioning being used in the classroom and identified it as being critical. I saw the teacher using mini whiteboards to check the pupils current knowledge of the maths topic rounding and adjusting their lesson plan as a result. My subsequent research highlighted the importance of having an understanding of what knowledge pupils already hold and the role AfL plays in acting as the bridge between what pupils currently know and what the teacher wants them to learn (Brod, 2021). Therefore, in my lesson I will plan time for assessing where pupils are before starting a new topic and also at key checkpoints in a lesson. I plan to try out a range of techniques, like mini whiteboards or self-assessment ratings, as a quick way of gathering this feedback. Building these techniques into my lessons will allow me to make a judgment of where the pupils are in their learning and thus plan to help them progress. Critically, I observed the teacher using their professional judgement to adapt their lesson plan on the basis of the information they gathered from the AfL. I think this is a vital step. It’s one thing to assess where the pupils are, but then having the knowledge and expertise to adapt the lesson accordingly. As a trainee teacher, I imagine it’s tempting to stick rigidly to the lesson plan and lack the confidence to make in the moment adaptations, even if they do benefit the pupils learning. Developing this professional judgement will be one of my key goals of teaching training, as I have learnt from the research how important this is for pupil’s learning. Additionally, “assessment” and “progression in learning” are pedagogy professional standards and using AfL in this way will help me to demonstrate that I meet these standards. 
I observed the teacher using lollipop sticks to select pupils to answer questions. I identified this as critical as it increased pupil engagement and I noticed that it provided the teacher with a non-biased assessment of understanding in the class. In my research, I learnt that these observation are supported by empirical evidence; Wylie and Lyon (2015) stress the importance of engagement in facilitating learning. Wiliam and Siobhan (2016) discuss using cold calling as an effective questioning method, particularly highlighting it’s role in providing the teacher with a non-biased assessment of where the class are in their learning. I plan to use the lollipop technique in my lessons for both of these reasons. This will support me in meeting the pedagogical professional standard of “engagement” and also “assessment”. However, there research indicated that there was more to consider when implementing this type of questioning method, otherwise known as cold-calling. There was mixed research on the effect of cold calling on student wellbeing, particularly anxiety around answering questions in class (Cooper, Downing and Browne, 2018, Dallimore, Hertenstein, and Platt, 2013). I saw from my observation that some students are more confident than others in answering questions in class. The teacher’s encouragement and the atmosphere in the classroom is important in ensuring that pupils feel confident to take risks and make mistakes and use these as learning opportunities and not shut down when they get things incorrect. As I am establishing myself in the classroom, I will use the research on growth mindset (Dweck, 2006) to ensure I am not encouraging a fixed mindset in students. Praising effort, being interested in mistakes and what we can learn from them and focusing on building a trusting relationship with my pupils are all steps I will take towards this aim. 
An area that I have not yet researched, nor seen in my observation, is how AfL techniques can or should be adapted to specific student needs, like those who have additional learning needs. For example, if pupils struggle with writing, they may struggle with writing their answers on the mini whiteboards. To cope with this, I will have to think about the circumstances in which mini whiteboards are used. It wouldn’t necessarily work, for example, if the answer required pupils to write long sentences. Shorter answers, like in maths, or having pupils select ‘A’, ‘B’, or ‘C’ for example, are more appropriate for mini whiteboards and would not cognitively over-load pupils who struggle with writing. 
Conclusion 
In conclusion, Tripp’s (2012) critical incident analysis provided a useful framework which enabled me to look inside the ‘black box’ of the classroom. I observed a relatively simple technique- a different way of gathering answers from pupils- and firstly saw the impact this could have on engaging all pupils in the classroom. Then, from my additional thinking and research, I reflected on the important impact of ‘no hands up’ as an AfL technique. In particular, how it ensures that teachers collect a non-biased assessment of where the learning is in their class, so they can plan how to move the learning on. This, paired with built in check-in points, like at the start of a new topic or mid-way through a lesson, provide ample opportunity for the teacher to gather evidence of where the learners are. This information can then be used by a skilled practitioner to refining their teaching towards highly effective practise. As the research indicates, this has vital benefits in improving the outcomes of learners, a key aim of the new curriculum for wales. Therefore, developing my use of AfL in the classroom is a key goal of mine. Being a reflective practitioner, spending time to stop and think about the day-to-day goings on in the classroom and evaluating how decisions are impacting the learners is a vital part of developing as a teacher. It enables problem-solving and develops professional judgement, which are vital things for teachers to hold in this demanding profession. Reflection enables teachers to ensure they are meeting the Professional Standards for Teaching and Learning, and that they are being the best possible teachers for the learners in their class.
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Check Black and  Wiliam source ‘Inside the Black Box’ is a brief position piece that appeared in Phi Delta Kappan (Black and Wiliam 1998a) and also as a widely distributed pamphlet (Black and Wiliam 1998b). That article summarises a lengthy, meticulous review, ‘Assessment and class- room learning’, published the same year in this journal, Assessment in Education (Black and Wiliam 1998c



















Appendix
The stages are: 1) Description (What happened? Describe without judgements yet), 2) Feelings (What were your thoughts and feelings?), 3) Evaluation (What was ‘good’ or ‘bad’ about the experience),  4) Analysis (Bring in ideas from outside and others’ experiences), 5) Conclusion (What else could you have done? What is the general conclusion of the event?), 6) Action plan (What would you do if the situation occurs again? (Gibbs, 1988).


