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A critical evaluation and the learning steps focus on a case study of an individual learner or a group of learners based on an observed critical incident. 

Introduction 
Teachers should be able to reflect on their practices, including the methods they employ in the classrooms. Teachers must become reflective practitioners and be able to evaluate a critical incident which happens within a classroom environment. Reflective practice is a crucial competency in teaching and learning. Tripp (2012) states that a critical incident does not need to be an explosive or significant event but is an individual’s interpretation of the situation. The teachers’ methods within the critical incident will be scrutinised, and recommendations for future teaching steps and strategies will be outlined. The observation occurred in a Year 3 classroom in a Welsh medium school. 92% of the children who attend the school come from a non-Welsh speaking home (Ysgol Lon Las, 2021). The lesson was on the topic of money. The class has one teacher with eighteen children present. The children appear to be split into groups of higher, middle and lower ability and sit at different tables around the room.

On observation of the classroom, many methods could be reflected upon, and critically assessed and recommendations for professional practice could be made which will be explored later. The critical incident in question is the role of repetition, spaced learning and dual coding and how these support learning, understanding and recall. During the observation, the teacher used repetition and dual coding very well to support the children’s learning. Many learning theorists support repetition in education, including Pavlov, Watson and Ebbinghaus; these will be analysed in a review of the literature relating to learning theories in childhood and linked back to the critical incident in question. Other theorist’s views on how children learn will be taken into consideration to create a fair and balanced argument; various processes, causes and consequences of learning will also be explored. The chosen incident will also be related to the Curriculum for Wales, and how critical areas of this link to the theorist and the practice of reflecting while teaching and learning.  

Case Study 
The teacher chooses a child and asks them to name a piece of money; a child says, “pump ceiniog”. The teacher then selects another child and asks for another amount, and they say, “un punt.” The teacher then asks the whole class to repeat after her, “pump ceiniog, un punt”, which the class can do successfully. The teacher tells all the children to take out the money fan in the centre of the desk and asks them to show them 50p using the fan; the teacher walks around the class to check, gives a 5-second countdown, and then asks the children to show £2. The teacher also gives the children an amount of money, for example, 27p and asks the children to show the amount of money on the fan that makes the sum of 27p.

Due to 92% of children in the school coming from non-Welsh homes, the children are not only learning about money but may also be learning new terms in the Welsh language. Larsen-Freeman (2012) states that repetition is a common practice when teaching languages. The teacher asks for another piece of money, and a child replies, “dau ddeg ceiniog,” the teacher again asks the children to repeat the amounts; some of the children struggle with remembering all three amounts. At this point, the teacher appears to reflect on the group's ability and realise that this may be too much information for the children and then asks the children only to repeat one amount. It will be further explored if the repetition method is effective when learning a language and learning new concepts or if using this approach alongside other methods of teaching would be more effective. 

Critical Incident and Reflective Practice 
Tripp (2012) argues that a critical incident is an interpretation of a situation or event. This event may not seem significant at first sight, and most critical incidents are straightforward and often commonplace events. Teachers attach a judgement and meaning to an incident, making it significant. Larrivee (2002) states that critical inquiry involves consideration of the moral and ethical consequences of classroom practices employed by the teacher. This is then enhanced further with the teacher’s ability to reflect and examine how their personal beliefs and values may affect their way of teaching and expectations from children. The aim of the Curriculum for Wales is to create well-rounded young people who are ready to learn throughout their lives (Welsh Government, 2023), therefore shouldn’t teachers also hold themselves to the same standard, being ready to reflect and learn from their mistakes?

Effectively engaging with reflective practices allows for personal growth and innovation. Reflective practice aims to improve the quality of education (Collin, Karseneti and Komis, 2013). Reflective practice has a variety of meanings; according to Loughran (2002), for some, it means simply to think about something, whereas, for others, it is a particular practice with steps to follow and complete. There are various approaches to this, each with merits and downfalls. Becoming a reflective practitioner takes time and is a journey of personal awareness which is not always linear. 

According to Larrivee (2002), there are three components to becoming an excellent reflective practitioner: making time for solitary reflection, questioning the status quo, and becoming a perpetual problem solver. Dewey (1993) strengthens this argument by stating that three attributes are needed to be a reflective practitioner: to be open-minded, to be enthusiastic and to take responsibility for being a good practitioner. Due to Dewey and Tripp ‘Many teacher education programs include as a major goal the preparation of reflective teachers’ (Richardson, 1990, p. 3). When teachers become reflective practitioners, they can develop skills to apply to any event or situation. With further development, they can internalise these skills and invent new strategies (Larrivee 2002); these teachers can create solutions for any problem. Reflecting on lessons and learning activities is beneficial for teachers and learners. Tripp (2012) states that teachers who can reflect on what they do develop their professional judgement. Teachers should always remember to be challenging and critique themselves rather than reinforcing existing practices and techniques. 

Dewey (1933) based his views on many philosophers and educators and views reflection as a cognitive process that is an active and considerate method of thinking. Most theorists look at reflection as something that happens post-incident; Kolb and Gibbs, for example, see reflection as something that occurs after an incident and only through a self-reflection lens (Third (2022)). Unlike Kolb and Gibbs, Schön (1978) states that reflective practitioners should do so in the moment, as and when something is happening. Reflecting in the moment allows teachers to change their methods of teaching instantly and not need to wait to reflect and employ different approaches in the next lesson. During the observation, it becomes apparent that the teacher reflects in the moment. The teacher begins by having the children repeat more than one amount of money but quickly changes to the children only repeating one amount as it is clear they find multiple amounts difficult. In teaching, individuals make innumerable decisions every day; Schön (1978) argues that despite being conscious of theorists and research-based practices, decisions are often made from judgement of the situation and personal experience, this was apparent in the observation of the teacher in the classroom. Schön (1978) also states that after an incident, teachers should continue to reflect to develop their methods and teaching practices further and consider what may need changing. After an incident occurs, teachers can turn to research, theories and approaches to strengthen their practice and process their feelings about the experience. 

Brookfield (1995) argues that teachers who are critically reflective are excellent teachers who continually hone their authentic voice. Brookfield believes that teachers should reflect through different lenses, through self-reflection, through the eyes of their students, and through their colleagues’ experiences and theoretical literature (Brookfield, 1995). Brookfield (1995) states that excellent teachers continually attempt to shape teaching and their learning environments. Both Schon and Brookfield believe that reflecting through the use of literature post-incident can provide teachers with information and clarify the contexts in which they teach. Reflecting is not always easy and teachers experience many challenges that can be hard to think through systematically but it must be done to broaden teachers’ knowledge base and skills. 

Reinforcing Learning and Literature Review 
There are many ways to research how children learn; the theories vary greatly, but Schunk (2012) argues that all learning involves acquiring and modifying knowledge, skills, attitudes, and behaviours. According to WGU (2020), the leading educational learning theories are the cognitive learning theory, behaviourism learning theory, and constructivism learning theory which was developed from cognitive theories. WGU (2020) states that cognitivism looks at people’s thoughts and mental processes. One of the main contributors to the cognitive learning theory was Piaget. Guney and Al (2012) also argue that cognitivism believes that knowledge is a scheme and is processed in the mind, the learner is an active participant, and children need to explore, manipulate and experiment to find their answers.

Behaviourism, according to WGU (2020), is the idea that the individual's interaction with the environment influences them rather than internal processes. Pavlov’s theory of classical conditioning comes under the umbrella of behaviourism, that things are learnt through association with a stimulus. Rock (1958) argues that rote learning is often the forming of mental associations between sometimes two unrelated entities, like the conditioning between a bell and salivation as shown by Pavlov. Guney and Al (2012) state that behaviourists believe that knowledge is passed from the teacher to the learner and that the learner is a passive participant. The learner is exposed to an external stimulant until the desired response is received; if a teacher asks the child to repeat after them and the child can do so successfully, then learning has been achieved.

Constructivism states that individuals create their learning based on past experiences (WGU, 2020). Vygotsky believed that there is a collaborative nature to learning and that children are able to build off the knowledge they already have through social interactions (Brau, 2020).  Guney and Al (2012) argue that constructivism says that learners construct knowledge through experience, interpret new information and build off previous knowledge and experience. According to research (Brau, 2020), cooperative learning is an effective way to implement constructivism in the classroom due to students working together to answer questions and build off each other’s preexisting knowledge.

Another principle of learning is Gestalt theory, that humans are able to respond to stimuli and connect them to create mental shortcuts to interpret information, the shortcuts sometimes make mistakes which can lead to incorrect perceptions (Simply Psychology, 2023). Impact (2022) builds on this and states that teachers should use authentic learning contexts; this way, children can learn these shortcuts by creating meaningful memories and making connections based on their environment. 

Throughout a child's time in school, they are expected to learn, retain and recall information. Individuals are expected to experience a vast and varied amount of stimulus from their environment and decide which information is relevant and should be retained and what should be disregarded. Retaining and recalling information is linked to memory. According to Schunk (2012), some behaviourists believe memories are neurological connections established through behaviours in response to the environment. In contrast, cognitive theorists believe that memory is knowledge being stored in an organised and meaningful way. Impact (2022) states that the Welsh curriculum encompasses both theories of learning by ensuring teachers use a broad repertoire of teaching approaches and methods that allow all children to learn in the best way for them. Brau (2020) argues that teaching a big and broad topic allows the learners to choose what relates to them most and allows them to explore topics of interest to them. This can be seen in classrooms as teachers use pupils’ voices to ask them what they would like to learn specifically about the overarching topic.

Teachers need to reinforce learning at any and every opportunity (Hayes (2006)), and this can be done through various methods, including homework, revisiting activities, using quizzes and tests, and repetition. There are many methods teachers can use when supporting learning, recall and retrieval of information in the classroom. According to the Education Endowment Foundation (2021), these include spaced learning, working with schemas and dual coding and many more.  

The critical incident in question is how the teacher uses techniques such as repetition, dual coding and building on schemas during their lesson to reinforce the children’s learning. 

Working with schemas is closely related to constructivism and teachers should always consider the learner’s prior learning before teaching a new topic, concept or lesson (Education Endowment Foundation, 2021). Hailikari, Katajavuori and Lindblom-Ylanne (2008) state that prior knowledge has been considered to be the most important factor in influencing learning and achievement. In the observation, the teacher was observed building on prior knowledge by asking the children to identify the coins that they knew. Van Kesteren et al. (2014) argue that prior knowledge can facilitate new knowledge acquisition. If there is no prior learning then new concepts cannot be understood. Tay (2018) states that teachers should be aware that prior learning refines future knowledge and adds complexity to the current understanding of an idea or concept. Van Kersten et al. (2014) elaborate further on this, stating that pre-existing schemas facilitate memory consolidation. Hailikari, Katajavuori and Lindblom-Ylanne (2008) found that prior knowledge from previously completed courses had a significant influence on future achievement and that this should be taken into consideration when curriculum planning. According to Tay (2018) incorporating prior knowledge into lessons can sometimes be challenging for teachers, some children need a lot of support to access prior learning and some may find it a boring way to start a lesson.

Learning and memory go hand in hand, and incorporating images into the equation increases memory performance and recall when a learner is presented with words or pictures (Paivio, 2006).  The teacher makes good use of dual coding during the lesson by using a visual representation of money on a fan. Dual coding allows information to be understood verbally and non-verbally. According to Paivio (2006) both systems (the auditory and visual) are involved even in language acquisition and the verbal system draws from the nonverbal system. As seen in the case study, the teacher uses dual coding when teaching a numeracy lesson. Clark and Cambell (1991) argue that dual coding mechanisms can help develop number processing. Children generally learn to count by associating numbers with objects and practising addition or subtraction by adding or taking away items. Clark and Cambell (1991) state that children are both verbally and visually coding while learning maths, which reinforces their understanding.

As seen in the observation, the teacher uses repetition during the lesson immediately after teaching a new piece of money. The teacher has the children repeat several pieces of information back to them; this is regarded as standard practice, and many practitioners encourage repetition. Bokati et al. (2021) argue that it is well-known that repetition enhances learning, stating that experiments have shown that immediate repetition of a topic leads to better performance on the resulting test, having said this it has a detrimental effect on long-term performance and recall. Rock (1958) states that many experiments have shown that repetition is necessary for learning due to most participants being exposed to a list of items multiple times to be learned. On the other hand, Ebbinghaus's (1885) forgetting curve theory is the basis on which most future research on the topic of memory and learning was conducted. Ebbinghaus (1885) states that learners will forget around 50% of the information within the first hour of learning. This means that the teacher will need to reinforce information multiple times for the learners to retain this knowledge. Watson (1998) argues that the key to recalling information is frequency and recency, which should be considered when teaching. Having said this, Rock (1958) also argues that these theories of repetition fail to take into account that some things can be learned in a single exposure. Paulus (2014) states that imitative learning plays a pivotal role in acquiring knowledge. Having said this, Rohrer and Pashler (2007) argue that repeating information repeatedly in one session is not practical or helpful to retention. Rohrer and Pashler (2007) say that using spaced practice would be more efficient for recalling information. According to Cepeda et al. (2006), using this method results in better long-term memory. The Education Endowment Foundation (2021) suggests that spaced practice can be implemented within a lesson and spacing can be done more regularly as this is more feasible than spacing learning over a period of days or lessons. While using spaced practice the work is broken up into shorter intervals of time and is commonly used for key concepts, ideas and definitions. 

Teachers should be aware that some children may also be acquiring a second language while they are going through their education. HWB (2023) states that teachers should be enabling adults who provide a communication-rich environment and model multiple ways of expression, and interaction and be able to connect with people, places and things. Paulus (2014) states that imitation plays a crucial role in a child's language acquisition and that imitation is often a goal-directed and intentional behaviour. Lambert, Kormos, and Minn (2017) argue that language acquisition is also related to task repetition and completing both increases fluency regardless of proficiency level or task type. Duff (2000) argues that although repetition is part of learning a new language the information taught should be relevant and meaningful to the learners. This aligns with the curriculum for Wales which strives to create authentic and purposeful learning (HWB, 2023).  Naiman et al. (1978) argue that those who are good language learners will use sound acquisition as a technique to learn, this involves repeating sounds and words aloud after a teacher or native speaker. When learning a second language Duff (2000) states that repetition is not used to drill the language and form habits but to develop automatic, spontaneous and controlled production of sound. Teachers should be aware that repetition is not the only approach to learning a second language and Halwani (2017) argues that teachers who use visual aids, facilitating dual coding, have students who can absorb information and participate more, due to this their second language speaking, reading and writing all improved.
 
Evaluating Learning Practices and Recommendations 
Teachers in Welsh medium schools should be aware that there are children who will not only be learning new concepts in education but may also be acquiring a new language simultaneously. Teachers should be aware of various approaches that can be employed in the classroom that not only support learning new educational ideas but also language acquisition. In Welsh medium schools, there will be a wide variety of linguistic variations that teachers need to account for and teachers should encourage various dialects and pronunciations. For children who come from non-Welsh-speaking homes, learning Welsh as a second language can be difficult, despite being absorbed in the language during the school day they may go home and speak no Welsh at all. This is a challenge teachers should strive to overcome especially when children will be given an additional life skill, the ability to communicate in two languages (Welsh Government, ND). The teacher appears to achieve this with their classroom but immersing the children in the language and ensuring there are many opportunities to repeat and practice the language.

The critical incident observed highlighted that the teacher uses repetition well during the lesson but it is unclear if this would be expanded on or revisited again. As previously stated, most individuals will forget new information within an hour of learning it (Ebbinghaus (1885)). Some steps should be taken to ensure that information is encoded into the long-term memory of an individual. My first recommendation is that teachers repeat tasks over days or weeks. Using this method means that not only will the teacher be reinforcing the numeracy lesson but also reinforcing the language needed to navigate everyday life when using money in the Welsh language. This is reinforced by Watson (1998), who states that information should be revisited several times to ensure it is retained and can be recalled. The Education Endowment Foundation (2021) argues that spaced learning over multiple days and lessons may pose challenges requiring careful integration with planning. However, revisiting key concepts over longer periods may improve learning retention. 

The teacher in the case study is seen dual coding when teaching money, not only do they ask the children to verbally name the pieces of money and repeat the amounts, but also use money fans as a visual element. According to the Education Endowment Foundation (2021) using both visual and auditory stimuli strengthens learning. To further embed this method in learning the teacher must ensure that the visuals are informational and accurate but also have to be specific so as to not overload the children with information. According to Halwani (2017) using visual aids to dual code helps students to absorb content but also removes the fear of providing a wrong answer. The children having a visual money fan in front of them provides them with more confidence in their answers and Halwani (2017) states that in the research they found that teachers who use visual aids have students who can absorb information and participate more, due to this their second language speaking, reading and writing all improved. Having said this, it is evident that there is also money in pots on the table which could be used to further expand the children’s knowledge, giving them a feel for the size of the money.

Conclusion 
In conclusion, it is common practice for teachers to be reflective and continuously evaluate their methods and techniques to better themselves and their teaching. Having said this, it is not always easy for a teacher to do but it is an imperative part of the profession. On reflecting on the critical incident using Schon's (1978) model, the teacher was observed reflecting in the moment but should also continue to do so after the event to better their teaching practice. Having said this Schon is not the only reflective practitioner model available. Teachers may use Brookfield’s model, Gibbs or Kolb.  Being able to use different methods to reflect on an incident ensures the students are getting the best education they can and the teachers are providing innovative, interesting and relevant content. Reflecting on critical incidents allows teachers to modify and adapt to the needs of the children in their classroom. 

Teachers should be aware of multiple approaches and ways to support and develop learning. Dual coding, building on schemas and repetition have been briefly looked into but there is more that a teacher could add to their learning toolkit. Learning can be viewed through many different lenses, and different techniques may be used to create a holistic child. Various methods and approaches should be used to suit the individual's learning style and needs. Repetition in learning is often seen as the gold standard to create associations (Rock 1958) but it has been proven that some children are able to create memories by experiencing something once. The lesson of associative learning is complicated and children should not only be exposed to repetition as a way to learn but also be challenged to problem-solve and learn through understanding. Education Endowment Foundation (2021) states that to ensure children are learning, various approaches should be used by teachers, this includes dual coding, repetition and building on prior knowledge. Teachers should have a variety of methods in their toolbox which they will have built up through experience, collaboration, research and reflection. HWB (2021) argues that the Welsh Government created the Curriculum for Wales to improve education in Wales and teachers can support this by being reflective, open and innovative. Students are exposed to experience, knowledge and skills during their education and using various learning approaches alongside this ensures that children become active learners with a lifelong thirst for knowledge. 
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Appendices 
Appendix A 
Date, time, year group: Monday morning, Year 3 
Where and when? Mathematic and Numeracy lesson, children sit at desks in groups based on ability, lower, middle and higher. This appears to be the first lesson of the day after registration. 
What happened? 
The children were sat at their desks in groups based on ability. The teacher was at the front of the class and needed to prepare the screen for the lesson. Once they have done this, the children can see on the interactive whiteboard (IWB) that the lesson topic is money. The teacher asks the children who can tell them what pieces of money there is. The teacher tells the children to think for a moment and then takes a phone call. Some children have their hands up, and when the teacher returns their attention to the class, she tells them to put their hands down. The children are exposed to discuss in pairs and name different pieces of money; due to not all desks having an even number of children, there are those without a partner who are unsure who to talk to and even point out to others that there is not a child next to them to discuss with. While the children discuss, the teacher is working on their computer. The teacher gives a 10-second warning and returns their attention to the class, clapping her hands and telling them to stop. The teacher chooses a child and asks them to name a piece of money; the child says, “pump ceiniog”. The teacher then selects another child and asks them they say, “un punt.” The teacher then asks the whole class to repeat after her, “pump ceiniog, un punt”, which the class can do successfully and then once more, which the children do. The teacher asks for another piece of money, and a child replies, “dau ddeg ceiniog,” the teacher again asks the children to repeat the amounts; some of the children struggle with remembering all three amounts. After this, the teacher asks for various coins from the children and then asks them to repeat each one after they say it until all the different coins have been named. Once all the coins have been named, the teacher lists them, and the children repeat the amounts. After this, the teacher tries to motivate the children to engage more in the activity. The teacher again lists the amounts of coins with the children repeating after them; this time, the children are louder, and the teacher praises the children for this. 
The teacher tells all the children to take out the money fan in the centre of the desk and asks them to show them 50p using the fan; the teacher walks around the class to check, gives a 5-second countdown, and then asks the children to show £2. The teacher tells the children that if they don’t know, they will come around and help the children and supports a girl at the front but then quickly moves on and asks the children to show 5p. The teacher supports another child, trying to find the 5p by scaffolding and asking, “ble byddwn ni’n ffindio’r pump ceiniog? Rhwng pa ddau rhif?”. This allows the other children to support the struggling child by telling them they will find 5p between 2p and 10p. This activity continued with the teacher asking the children to show different coins and scaffolding by asking children to answer questions, allowing others to look for the right colour coins. 
The teacher brings an additional element to the lesson, asking the children how they would make 25p by using the fans. The teacher uses the IWB to show 25p, giving the children a visual aid. The teacher asks the children sums of varying abilities, and it quickly becomes clear that some of the children in the lower groups are struggling with this. The teacher sits with a lower group of children to support them and then begins splitting the amounts into units (hundreds, tens, ones). A second lower group of children appears to become disengaged and start flapping their number fans. A group of higher children has completed the task and are waiting for the next question while the teacher supports the group at the front. 
Areas of possible exploration 
1. Repetition and how this supports learning. 
2. The role of clear instructions in the classroom. 
3. Differentiating work for groups of children and keeping everyone engaged. 
4. Using resources to support and scaffold learning.  
Notes 
The classroom environment was calm. The teacher had put money on the table in pots that could have been used to support the learning but was not. The teacher had to stop during the lesson to get out whiteboards for the children. The children looked uninterested; the lower groups struggled with the task, and the higher groups found it easy; therefore, neither group was enthusiastic about the work. Although the children appeared bored, they were not disruptive. 
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