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Reflections on Teaching and Learning

Introduction
To address the brief, a 30-minute micro-teaching episode was planned and delivered to a Key Stage 3 mixed ability group of learners on the topic of separating mixtures. The topic forms part of a sequence of work linked to classifying materials according to their properties, states of matter and differences between elements, mixtures and compounds. The lesson was designed to be last in the series of four, building on earlier topics of atoms, the definition of an element and chemical symbols for elements (lesson 1), which would likely have been taught initially in the early years of Key Stage 3. Lesson 2 was intended to introduce learners to the properties and uses of metals and non-metals, while lesson 3 distinguished elements from other states like compounds and mixtures. 
Reflective teaching is one of the most important skills in the profession and is a critical aspect of initial teacher training as it forms part of the Qualified Teacher Status (QTS) Standards set out by Welsh Assembly Government (2009). The process is valuable for evaluating learning and using an evidence-based approach to improve the quality of teaching. Effective reflection however, can be challenging, due to the broad and subjective nature of learning. The purpose of the micro-teaching session along with resources such as the lesson plan, scheme of work, student work sheets and PowerPoints are to critically evaluate and reflect on the teaching practices used and to suggest future improvements which may impact the learning process when delivering lessons in the context of Professional Teaching Experience. 
 To comprehend the idea that mixtures can be separated, learners would first need to understand the nature and properties of mixtures and how they differ from elements and compounds, highlighting the position of the lesson within the unit of work. Without this foundation, learners would struggle to solidify this new knowledge. 
Learning occurs when experiences cause a permanent change in behaviour, for example when acquiring a new skill, or applying skills to an unfamiliar area. It can be a teacher-directed process, or it can occur through interaction with peers, or even unintentionally in an informal setting (Wellington, 2006). Piaget’s Constructivist theory of learning is based on the principle that information is actively processed by an individual and learning takes place by linking the pieces of information together and activating prior knowledge (Bates, 2015). This was useful in the context of the micro-teaching session and the initial delivery was based around this model. The learners’ prior knowledge was reactivated by introducing the lesson with a creative starter discussion, requiring them to identify mixtures from familiar day-to-day materials and discuss in pairs how they might be separated. Learners were given a fixed time to scrutinise a selection of materials, along with prompts on screen and then asked to share their ideas with the rest of the group, encouraged by teacher questioning. 
According to Allison and Tharby (2015), teacher questioning should be “ubiquitous and fluid” and should occur in different forms at each part of the teaching and learning cycle. The intention during the starter discussion was to ask open purposeful questions to promote learners’ thinking in relation to how certain mixtures can be separated, and what makes them separable. It was clear that learners were aware of which mixtures could be separated, however the level of questioning did not probe deep enough, and the answers that were given were simple. The questions poised were inadequate for assessing learning and did not offer enough time for learners to express their ideas. It has become evident from initial teaching experience during PTE1, that keeping a “bank” of pre-designed questions which are thoughtful and focussed is necessary to deepen and push the discussion forward, which in turn allows for a more effective assessment of learning. This encourages pupils to contribute and spreads the cognitive load from the teacher to the rest of the class. However, it has been observed that questioning sometimes leads learners to become reliant on confident members of the class who are willing to participate in discussions. In fact, poor quality questioning has been found to demoralise pupils (Amos and Boohan, 2002) to the point where they become disengaged with the subject.  
Parkinson (2002) discusses the use of learners’ names to personalise questioning within the class which can make them feel recognised, important and consequently more engaged with the subject. Beadle (2010) extends the importance of the idea by adding that a learner’s name is part of their identity, and by knowing a name, one can create a more personal relationship with the individual which has positive effects on classroom climate and behaviour management. 
To take this improvement forward into PTE, it would be prudent to create seating plans for every class to remember pupils’ names, the importance of which is highlighted by Leask (1999). Pupils thrive when they are subjected to routine and structure, creating a positive learning environment and Fernandes, Huang and Rinaldo (2011) believe that classroom participation promotes higher order thinking skills and overall more effective learning experiences. However, there is much debate on what constitutes an effective classroom plan.
While the importance of a good classroom layout has been documented (Marx, Fuhrer and Hartig, 1999), it is often difficult to control the physical orientation of a room. To counteract this, a teacher-designed seating plan can have positive consequences for behaviour management, whereas giving learners the freedom to choose where they sit and with whom has been shown to create environments that inhibit good teaching (Department for Education and Skills, 2006). When learners are permitted to sit within their social groups in classrooms, there becomes an increase in distractions and social conversation which discourages effective learning. Therefore, dispersing pupils according to their social groups across the classroom is pertinent to producing a constructive plan; this controls unnecessary classroom noise and brings a sense of focus to the lesson, fulfilling S3.3.9 of the QTS Standards.  
An approach that has become apparent during PTE is the requirement to seat pupils in a mixed ability arrangement, rather than grouping pupils of similar abilities together. Even though there was no formal seating plan in place during the micro-teaching, lower ability learners were seated next to more capable learners during the lesson, a strategy which has a large impact on attainment levels. By seating pupils that have contrasting abilities closely, more able and talented (MAT) pupils are able to offer a level of support to low-performing learners. This is beneficial for both calibres of learners; on the one hand low performers feel included and supported in their work, while MAT pupils can offer a new perspective on the task which can promote discussion and reinforcement of the concepts. This strategy addresses QTS Standard S3.3.1, ensuring that pupils feel secure and confident in the teaching and learning environment. 
Another improvement identified upon reflecting on the micro-teaching was in the understanding of the range of learners within a class, including more able and talented (MAT) learners and those with Additional Learning Needs (ALN). Challenging children whilst learning forms another of the QTS Standards and is crucial for the transition from teacher-facilitated learning, to independent learning. Work conducted by Dweck (2012) on mindset theory encourages teachers to teach just beyond learning to encourage learners to engage with new information that lies just outside their comfort zone. Only by forcing pupils to struggle and having the highest expectations of them, are they able to move beyond what they already know. However, to attain QTS these high expectations should extend further than only the most able learners in the class.  
An element of consideration was made for learners with lower abilities in the lesson, who were given scaffolded work sheets to complete the task. However, during the lesson it became apparent that generic work sheets as aids were not as purposeful as expected. In practice, challenge and differentiation for all learners is subtle and goes beyond offering additional frameworks. The purpose of differentiation is to stimulate students with high challenge and low stress tasks, which eventually leads to effective learning. However, there is a fine line between this, and cognitive overload which limits learning ability. Therefore, the capacity to differentiate effectively lies in teacher response to difficulties. Retrospectively, it was difficult to differentiate successfully during the micro-teaching episode because the range of abilities in the class was not well understood. There was insufficient time to gather information on learners and observe the level at which they were working. This differs from experiences gained during PTE1, where the first two weeks were dedicated to gathering data and observing the range of abilities within a class to inform future lesson planning.
The differentiation used within the micro-teaching episode was clunky and indelicate. An improvement on the method would be to provide a general scaffold, with key words and diagrams displayed on screen for all learners, not only less able ones. Learners can then decide for themselves whether to utilise the resources, creating an element of anonymity for learners, even making them feel more relaxed and thus providing a more conducive environment to learning.  A method of differentiation observed in the classroom setting is tiered questioning, however this requires the teacher to have a deep understanding of the learner to be successful. This technique must be used tactfully, or it can have profound consequences on the motivation and self-esteem of learners. Having said this, differentiation by questioning is more informative as it gives immediate feedback on the progression of each pupil and can be adjusted in real-time to suit needs as they arise.       
The task delivered during the micro-teaching was ill-equipped for MAT learners, who completed the task quicker than anticipated. This was a result of an underprepared activity. In hindsight, it would have been prudent to ask the learners to discuss the requirements of the task and feedback beforehand to ensure that all learners understood the task, and to reinforce some key ideas for low ability pupils. In the future, it would be necessary to prepare a challenging extension for those who complete the initial task quickly, for example, for a Year 9 class a practice GCSE question on the uses of fractional distillation in industry for the separation of crude oil. Preparing more activities ensures the classroom is focussed and on-task and limits distractions for other pupils and fulfils another of the QTS requirements.  
As noted previously, the first segment of the lesson was delivered with Piaget’s learning theory in mind. The main section however, was largely a teacher-led activity with the aim of achieving learning through an important pedagogical technique: explanation. McCarthy and Anderson describe traditional teaching as being “the centrepiece of instruction, where students passively absorb pre-processed information” (McCarthy and Anderson, 1999). This theory, known as Behaviourism, is largely a teacher-led activity, where the teacher controls the behavioural change that needs to happen, and the events that will lead to the change using positive or negative stimuli (Watson and Raynor, 1920). Behaviourism approaches are useful when working with a set of learners who may require more direction, or at the beginning of a scheme of work when pupils are unfamiliar with the content. They will often have little prior knowledge of the concepts they are exposed to and so high-quality teacher explanation may be necessary. 
However, in more recent times, teacher explanation has become less favourable, with some arguing that it “actively prevents children from constructing meaning independently” (Allison and Tharby, 2015). 
The episode delivered during the micro-teaching was the concluding lesson within the sequence of work and required a robust explanation of separating techniques. Research has shown that teacher-led instruction is more valuable than asking pupils to discover new knowledge solely by themselves (Kirschner et al., 2006). Pupils would have been introduced to the concept of mixtures in a previous lesson and so utilising this foundation to tether new information about how components can be recovered from a mix of substances is beneficial for reinforcing concrete ideas about materials. There were several elements of Behaviourism utilised during the session i.e. learners not actively involved in the learning, so for some the topic may have proved difficult to grasp, considering the limited brain capacity for new information. However, this was a necessary step to introduce the class to a brand-new concept within a topic. 
While extended teacher talk can dominate lessons and make them incomprehensible, a carefully constructed description can transform abstract material into meaningful information. High quality explanations can be defined by their delivery; not only are they required to pass on knowledge from the teacher to the pupil, but they must also build on information that the pupil already understands, as Piaget’s theory implies. To cement knowledge, new information must be delivered within the context of what pupils already know (Willingham, 2009) and in small, incremental chunks to allow for the limited capacity of the human brain. Therefore, clear and succinct explanations are pertinent to good practice within individual lessons and schemes of work.
On the other hand, a different approach would have been to deliver the lesson as a practical demonstration and class discussion, making learners more prominent in the learning process and incorporating Vygotsky’s theory of social learning.  This would have created more enthusiasm about the new topic and segmented the lesson into manageable chunks. Learners would have benefitted from a visual display of separating techniques, making the idea less abstract and more concrete.
In recent years, the concept of learning styles, that is, how an individual, processes, absorbs and retains new information, has greatly influenced education despite the lack of evidence base and criticism it has received (Purdy, 2008). Newton (2015) stipulates that up to 89% of available research literature “directly endorses” the use of learning styles in Higher Education, predominantly those of VAK (Visual, Audio and Kinaesthetic) and Kolb. The VAK classification, groups individuals according to their preferred methods of learning and suggests that matching learners to an individual style, will result in greater educational outcomes. According to Geake (2008), these “brain-based neuromyths” have no basis in scientific evidence and many have suggested that a more evidence-based approach to education is required (Davies, 1999). 
In the context of the micro-teaching lesson, a visual and interactive display of some separating techniques would have greatly enhanced the learning experience for all learners, regardless of their perceived learning style. In addition to this, the Science National Curriculum in Wales for Key Stage 3 (Welsh Assembly Government, 2009) places significant importance on the development of Enquiry skills in science lessons for planning, developing and reflecting. By involving learners in the demonstration and asking them to contribute verbally their thoughts and ideas, the class is providing immediate feedback, which ensures that effective learning is occurring; they are organising and consolidating their learning, while communicating with a wide range of audiences.
This leads in to another important element required to achieve QTS status; promoting literacy and numeracy within the context of the lesson. Learners were encouraged to communicate with the use of scientific terminology with the use of key word sheets and displaying of key words on screen. Speaking like a scientist is important in the context of science lessons for sharing scientific ideas, conveying data and understanding fully scientific investigations and is something that is widespread in the lessons observed in PTE1. Communication and terminology in science can be difficult for learners, often like learning a new language, however it forms the basis of good teaching of the subject. To incorporate good written and oral communication into science lessons in the future, regular testing is necessary. For example, incorporating a knowledge test into a fun starter or plenary activity such as a game of Bingo encourages learners to understand the meaning of key words of phrases, while making it enjoyable. 
One aspect of teaching that was difficult to include in the micro-teaching episode that would inform future lesson planning is the incorporation of Education for Sustainable Development and Global Citizenship (ESDGC) elements. ESDGC was difficult to integrate into the micro-teach lesson and within the scheme of work because of the lack of understanding of the concept. Following on from PTE1 experience and learning about examples used by experienced teachers, ESDGC is an essential factor that must be considered during lesson planning. Documents provided by the Department for Children, Education Lifelong Learning and Skills (DCELLS) are informative and provide a good base from which to work when considering ESDGC-themed lessons. ESDGC prepares learners for life outside of compulsory education in the twenty-first century, encouraging them to think about issues on a local, as well as global, scale (DCELLS, 2008), and the impact of these issues on not just individuals, but the population. There are a wide variety of topics to address, from climate change, to poverty, to global conflict, which enables teaching professionals raise awareness by carefully interweaving the themes into every day lessons. Themes suggested for inclusion into science lessons, and chemistry lessons particularly, include sustainability, health and nutrition and the natural environment. In hindsight, the theme of waste could have been related to the micro-teaching lesson on separating materials. For example, by providing data on water wastage in different countries, and as a result simultaneously incorporating numeracy skills, learners could have learned about separating techniques such as simple distillation in the context of methods of providing clean drinking water. From the micro-teaching episode, a deeper understanding of the ESDGC requirements was needed to “think like a teacher”.  By gaining confidence in knowledge ensures that learners are well-informed and thoughtful citizens in society, which is something that can now be carried forward into future lessons.  
Another central requirement of QTS is the incorporation of Y Cwricwlwm Cymreig to inform lessons and schemes of work. This theme is all about using the Welsh culture to aid and support learning. It is the area of the curriculum concerned with Wales, not limited to the Welsh language, but extended to the experience of living and growing up in Wales, and spans every subject taught in Welsh secondary schools. The Welsh government has provided several documents to support teachers in implementing the Welsh dimension in lessons, including cultural and historical elements, as well as linguistic (Qualifications, Curriculum and Assessment Authority for Wales (ACCAC, 2003), however, it is not possible to include all aspects within every lesson. The manufacture of whiskey using fractional distillation at Penderyn distillery near Aberdare was used as an economic and historical example to implement a Welsh dimension to the lesson. This was a relevant and real-life example of the application of separating techniques which worked well and allowed learners to understand the method within the context of whiskey-making. To improve on this in the future, more historical context should be provided, and the terminology used to explain the scientific process should be pitched more appropriately, for example, peer feedback at the time of the micro-teaching recommended using the term “alcohol” instead of “ethanol” to ensure correct understanding. The use of incidental Welsh in the micro-teaching was limited and patchy and is something that needs to be addressed in PTE1. Several opportunities to rectify this have been observed in the school setting, such as the use of Welsh phrases to praise, e.g. “da iawn”, and encouraging pupils to answer the register using a Welsh phrase of the week, set by the school.  
In conclusion, there are several changes highlighted from the micro-teaching session and school-based experience that can be improved going forward. Improved open questioning of pupils, which leads to more complex answers and even discussions can provide a stronger foundation on which to start lessons, particularly when the lessons are first in a new scheme of work, but also for subsequent lessons that contain new ideas. Differentiation within lessons is a principle that needs careful consideration to show inclusion and ensure that all learners in the class are supported and capable of progression. The principle is particularly important as it is linked to several QTS standards which need to be met for trainee teachers to gain qualified teacher status, and improvements suggested here will be taken forward into future lesson planning to address some of the issues identified. 
A significant improvement that has been identified from the micro-teaching session is the importance of the inclusion of ESDGC within lessons. Using curriculum subjects to raise awareness of outside world issues is of vital importance if young people are to become ethical, informed citizens of society and future ambassadors, which is one of the aims of the new curriculum to be introduced from 2020 (Donaldson, 2015). A broader understanding of the applications of ESDGC from classroom observations and selected literature has inspired some ideas on how this element can be incorporated successfully into science lessons and will allow for informative teaching and meaningful learning going forward.    
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	OBJECTIVES
(relate to QTS Standards
where appropriate).
	ACTIONS TO BE TAKEN

	SUCCESS
CRITERIA
	TARGET
DATE

	To pre-empt and address pupil misconceptions and provide appropriate responses
	Pre-empt any misconceptions that may arise in a topic or seek clarification from more experienced teachers.
	Understand the link between the pupil misconception and the topic being taught in order to provide an appropriate targeted response to address any incorrect ideas. 
	June 2019

	To use more open questions when questioning. This will help pupils to understand and apply knowledge when asked in a different context. 

	Practice good questioning during lessons I am teaching on placement. Pre-prepare some questions to target common misconceptions. 
	Improvement in open questioning as documented in comment book by mentor. Addressing misconceptions and understanding why a pupil may think the idea relates to the topic.   
	Feb 2019

	S3.3.4. Differentiate teaching to meet the needs of MAT learners.

	To understand better the needs of MAT learners by monitoring the work completed in class. To provide appropriate extension tasks to challenge.  
	Provide evidence in PDP that MAT learners are catered for by documenting examples of extension/challenge tasks where used in lessons. 
	Feb 2019

	S2.2 Application of aspects of Y Cwricwlwm Cymreig in lessons.

	Find and discuss in lessons, examples of Welsh culture and history related to science. 
	Evidence of incorporation in lesson plans and lessons, to be observed by mentors and documented in lesson comments book. 
	Feb 2019

	Develop subject knowledge across all three sciences (Biology and Physics especially) to teach Key Stage 4 (related to S2.1).
	Understand the requirements of Key Stage 3 and 4 National Curriculum for Science. 
	Evidence of knowledge and understanding shown in lesson planning, and teaching  observed by mentors and documented in lesson comments book.
	June 2019
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