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Part B(i) Explanation Of The Learning Principles Underpinning The Scheme Of Work, Teaching Session And Resources

The topic selected for the micro-teach scheme of work was “Odds, Evens & Prime Numbers” and the class selected was Key Stage 3, Year 7, Set 2.

The first document that I reviewed was the “Curriculum for Wales – Programme of Study For Mathematics – Key Stages 2-4” ( Welsh Government, 2016 ) to establish what Year 7 pupils should have studied at Key Stage 2 regarding the topic, and also what they were expected to learn about the topic during Year 7. The concept of learning in stages is a fundamental part of the constructivism theory of learning founded by Piaget ( 1970, cited in Hattie, 2012 ). 

I noted that the progression and development of learning objectives in the National Curriculum was hierarchical, incremental and interconnected. This implied a relational approach to learning and understanding. Skemp (1976) suggested that there are two distinct interpretations of mathematical understanding: instrumental understanding and relational understanding. 
“Instrumental understanding is equivalent to knowing large numbers of fixed local plans, whereas relational understanding is equivalent to having a mental map ( or schema ) of the town” ( Tanner & Jones, 2000, p20 ). 
Studies have shown that learners are more successful in schools that emphasize relational understanding ( Tanner & Jones, 2000 ).

Consequently, I attempted to apply a predominately relational approach to the scheme of work and each lesson plan. All the skills listed in the Curriculum for Wales, that related to the topic from Years 2 to 7, were included relationally as subject-specific skills in the scheme of work and included in the lesson learning objectives. The only skill relating to the topic for Year 7 pupils was to be able to “justify whether a number is a prime number or not” and this was used as the main part of the scheme of work learning objective. Despite rules of divisibility being fundamentally instrumental in nature, they are very effective at eliminating many numbers that are not prime numbers and avoid the need for time consuming long division. The rules of divisibility for 2, 3 and 5 are quite easy to remember and consequently, they were included in the scheme of work objective. The rules of divisibility for 7, 11 and other larger prime numbers are more complicated and harder to remember, and consequently I did not include them. The rules of divisibility for composite numbers were not included either, because they are not relevant when attempting to identify prime numbers.

Cockcroft (1982) pointed out that mathematics is very hierarchical, and that mathematical knowledge and understanding is built up in stages; again, linking back to Piaget (1970) and Skemp (1976). If the foundational mathematical concepts are not adequate, attempting to build further on those foundations is likely to prove futile. Consequently, I wanted to ensure that learners were given the opportunity to revise and strengthen their learning from Key Stage 2 regarding the topic, before moving on to new Key Stage 3 material. 

In the scheme of work, I took the opportunity to help develop learners’ literacy skills, working within the Literacy and Numeracy frameworks ( Welsh Government, 2012 ), by exploring the meaning of the words “antonym” and “justify”. I also helped to develop both their literacy and numeracy skills by asking descriptive questions in the knowledge quiz and by giving them a homework in which they had to demonstrate that they were able to write questions that involve odd, even and/or prime numbers. This homework also gave learners a practical task that enabled them to develop and demonstrate their relational understanding of the topic ( Tanner & Jones, 2000 ). Furthermore, their responses gave me the opportunity to identify misconceptions that I could subsequently address with the learners ( Tanner & Jones, 2000 ). 
During lesson 1, I reviewed in a cultural context some of the origins of mathematics relating to prime numbers. In doing so, I followed the Welsh Assembly Government’s guidance regarding Education for Sustainable Development and Global Citizenship ( Welsh Government, 2008 ). The study of prime numbers can be traced back to Greco-Roman antiquity, to mathematicians such as Euclid and Aristotle. It was exciting to be able to share this historical heritage with the learners.
 
At the end of lesson 1, I set a homework for learners to use the website www.mathsisfun to find out the number of prime numbers below 1,000. One of the reasons for setting this homework was to encourage learners to develop their skills within the Producing element of the Digital Competence Framework ( Welsh Government, 2016 ). In setting the learners this individual task, I adopted Piaget’s constructivism theory of learners learning as “lone scientists” who assimilate or accommodate new information ( Chambers and Timlin, 2013 ). Up until this point, the learners had only been taught prime numbers below 20. I wanted to give them the opportunity to assimilate or accommodate new knowledge about the infinite extent of prime numbers by means of their own enquiry. I was also drawn to the name of the website. Mathematics should be fun, and I was keen to reinforce this viewpoint by directing them to the website. This viewpoint is also reflected in the “joy factor” put forward by Lemov ( 2015 ).

The teaching session I chose for the micro-teach was the first thirty minutes of lesson 4. I chose it because it brought together most of the learning from the previous lessons and applied that learning relationally to enable the learners address the main learning objective of the scheme of work. My intention was to predominately adopt Vygotsky’s ( 1962 ) social constructivism theory of learning by not only being the provider of knowledge, but by also being the main social interactor with each learner and to provide temporary scaffolding where necessary, to push each one into their respective Zone of Proximal Development (ZPD) or “struggle zone” in which learning could take place. I wanted to help the learners to learn ( Chambers & Timlin, 2013 ). In this context, I did not adopt Piaget’s “lone scientist” approach. 
Lemov ( 2015 ) emphasizes the importance of a strong start to a lesson and that every minute matters. I already had questions on the board when the lesson started, and I instructed learners to write down the answers to the questions as soon as they entered the classroom. This approach is also backed up by research carried out by Muijs and Reynolds ( 2011 ). Whilst Chambers & Timlin ( 2013 ) point out that a starter may not be related to the main topic of the lesson, I decided to adopt another of their strategies, which was to activate prior knowledge regarding the topic.

As soon as the learners had finished writing, I took the opportunity to apply Y Cwricwlwm Cymreig ( Welsh Government, 2003 ) by saying “prynhawn da blwyddyn saith”. Later in the lesson I also applied it by saying “tri, dau, un” when carrying out transitions from one activity to the next. These transitions were not only applying Y Cwricwlwm Cymreig, but also Lemov’s ( 2015 ) ethos of urgency and efficiency. I cannot take the credit for this approach, as I observed it during my bridging week.

When the learners answered the starter questions, I looked for misconceptions and was prepared to explore and correct where necessary. This again linked to the Cockcroft ( 1982 ) approach of ensuring that the foundations of learning are sound, before trying to add on further knowledge. I also endeavoured to adopt Lemov’s ( 2015 ) technique of “right is right” by encouraging correct mathematical vocabulary. This was supported by a full glossary of terms relating to the topic, that was ready to access during the lesson if required.

The next activity was to review the learning of the previous three lessons in the scheme of work. I was conscious that a test covering the whole scheme of work was scheduled for the next lesson and I was keen that all learners were given the opportunity to reflect on their own learning; and identify areas which required further study and improvement. This self-assessment approach is supported by Chambers & Timlin ( 2013 ), amongst others.
 I then went on to display the lesson’s main learning objective on the screen and to discuss its meaning with the learners. This was a pivotal point within the lesson, as it acted as the boundary between looking back at previous study and looking forward to new study. Giving learners the opportunity to discuss a topic is considered by Vygotsky, to be a crucial part of the learning process ( Chambers & Timlin, 2013 ). Defining clear learning objectives is considered by many to be key, such as Tanner & Jones ( 2000 ), Chambers & Timlin ( 2013 ) and Lemov ( 2015 ).

I will critically evaluate the remainder of the lesson in the next part of the assignment. Due to the artificial nature of the micro-teach, it was not practical to differentiate the lesson. Consequently, I will consider differentiation in the next part of the assignment as well.














Part B(ii) Critical Evaluation Of My Micro-teaching Lesson, etc

I taught the first thirty minutes of lesson 4 in the scheme of work for my micro-teach. It went well in places, however there is plenty of room for improvement.

The first activity generally went well. The class settled quickly and activated prior knowledge as planned ( Muijs & Reynolds, 2011 ). I have subsequently applied this approach during my first professional teaching experience ( PTE1 ) and it has proven to be very successful. However, the fourth question in the first activity should have been more open or abstract. The way the question was phrased led the learner to the answer and consequently was a missed opportunity to assess the learners’ true depth of knowledge ( Chambers & Timlin, 2013 ). It should have also been asked before the third question, as the answer to the third question gave the answer to the fourth question! This would not have been such a problem if the learners’ answers had been peer-assessed. However, this was not the case and learners adapted their answers to question four, based on the model answer that they had been given to question three. It also transpired that I had given incorrect definitions to odd and even numbers, as I stated that they had to be negative. In the future, I need to ensure that I use more reliable reference material.

The second activity went on far too long, as it ran over by about ten minutes. Although not stated in my plan, due to the artificial micro-teaching environment, I wanted to bring my peers up to date regarding fictitious lessons that had not taken place. This was not in the brief and was a mistake. It also meant that there was far too much talking from the front and very little interaction. Whilst I no longer have the distraction of an artificial teaching environment, during my PTE1 I still struggle at times to keep within the time boundaries that I have set myself, and at times there is still too much talking from the front. So whilst I am keenly aware from Lemov ( 2015 ) that every minute matters and from Vygotsky that I want to create a collaborative approach to learning within my classroom, I have yet to master these skills and consequently they form part of my current personal targets.

I am satisfied that the third activity went quite well and was effective. However, I was disappointed with the fourth activity and this is where I pick up from the end of part B(i).

The fourth activity was for the learners to work in groups to write down how they would justify whether a number is a prime number or not. In doing this, I jumped straight to the abstract without first establishing the concrete. This conflicted with Piaget (1970) and led to a disconnect for the learners. I should have left this activity until after the following two activities. This was pointed out to me during my feedback session and it is something that I regret. If I did this exercise in the future, I would definitely change the sequence of activities. After the third activity, I would develop some model answers with the learners to justify whether 21, 22 and 23 are prime numbers. This would give the learners concrete examples to work with. I would then move onto the next activity in which the learners would work in pairs to justify which of the numbers between 24 and 30 are prime numbers. This would give them the opportunity to apply the teaching from the previous activity and work collaboratively to develop their own skills to do the task. Then, once the learners had developed the process of justification using concrete examples, I would then move them onto the abstract activity of them writing down how they would justify whether a number is a prime number or not. I believe that this change would have a very positive impact on the learners. It would present them with much more manageable steps of learning and help to keep them within the Vygotsky’s ZPD, as opposed to pushing them into the panic zone.

The fifth activity generally went well, although I had to rush it because of the time that I had lost during the second activity. My thirty minute micro-teach ended during this activity.

If the lesson had gone on for the full hour, I would have included a plenary at the end, in which the learners would have been able to reflect on their learning. Chambers & Timlin ( 2013 ) emphasize the effectiveness of a good plenary, but also draw attention to some of their potential pitfalls. One of those pitfalls is that they can get squeezed and become ineffective due to lack of available time. Unfortunately, this is something that I have been guilty of during my PTE1 and is something that I am currently addressing.

Due mainly to the artificial nature of the micro-teach, there are several key areas of teaching that I have yet to address and these include differentiation, assessment, classroom management and behaviour management. I would now like to consider them in the light of my PTE1.

I start with differentiation. One of the main things that has struck me during my PTE1 has been the range of abilities and the diversity of students that I have encountered within classes that have already been stratified into sets based on ability. For example, my year 10 set 5 class. Some of the learners have additional learning needs, some speak English as an additional language and all are individuals who are special. I am very fond of them and love teaching them. I have set the bar high as advocated by Allison & Tharby ( 2015 ) and Lemov ( 2015 ). I have revelled in seeing them reach and even exceed my expectations and I have basked in the warmth of their beaming smiles when I have praised them deservedly for their hard work and endeavour. However, I have also experienced the flip side. On some occasions I have not provided enough scaffolding to make the tasks attainable for all, and on other occasions I have not made the work challenging enough. In both instances, I failed to provide the “non-negotiables” described by Sherrington ( 2014 ) and this has sometimes kept me awake at night! I have found differentiated worksheets very helpful in making the work more accessible by providing additional scaffolding. However, I share the skepticism of Allison & Tharby ( 2015 ) regarding the impracticality of being able to produce them for every lesson. At the other extreme, I am finding it easier to pitch the appropriate level of extension activities for all my learners, as I get to know them better. As Allison & Tharby ( 2015 ) suggest: a teacher can only set the appropriate level of challenge by having a sound subject knowledge, having high expectations and knowing their learners. To this end, another challenge that I am currently facing within my PTE1, is getting to know all my learners as well as, or even better than, I know my year 10 class.

I would now like to move onto assessment. Assessment has generally been split into two categories: formative and summative ( Wiliam, 2011). Whilst some consider formative assessment to be a tool, others consider it to be more of a process. The key is how the data from the assessment is used. If it is used to establish what needs to be improved and helps the teacher to modify their teaching to aid the learner, it is formative assessment. On the other hand, if the data from the assessment is used to grade a learner, for example in an end of year test or external examination, it is regarded as summative assessment. The two should compliment each other, but as Dixson & Worrell ( 2016 ) point out, unfortunately this is not always the case. Wiliam ( 2011 ) reviewed much of the research that had been carried out with regard to formative assessment and highlighted the massive positive effect it can have on learners, in some cases doubling the extent of their learning. This is massive and in my opinion is far too important to simply be regarded as a tool. The frequent assessment approach of formative assessment has now developed into the more continuous process of assessment for learning ( Stiggins, 2005 cited by Wiliam, 2011 ). The Assessment Reform Group ( 2002 ) emphasize that it is very different to the assessment of learning, which is more concerned with summative assessment. I am trying to build assessment for learning into all my lessons, so that I can quickly identify and address misconceptions, and help learners identify areas of further study themselves. Regular targeted questioning and effective circulation around the class are both key. I have also found the learners’ use of mini-whiteboards, and the plenary techniques of “What Went Well?” and “Even Better If”, to also be very useful.  

I will now consider classroom management. During my microteach, I was able to incorporate some classroom management techniques. For example, I made sure that a starter was already displayed on the board at the beginning, to help to get learners settled and engaged as quickly as possible. I also used the technique of saying “tri, dau, un” when carrying out transitions from one activity to the next, to help make the transitions as crisp as possible. I have continued to apply these techniques during my PTE1 and I have found them to be very effective. I have also learnt the importance of clear instructions, particularly when starting a new activity and I have found timers to be very effective at generating a sense of urgency and focus whilst learners have completed worksheets.

I will now move onto behavioural management. Despite having several children of my own, including two in their twenties, I have been quite shocked by some of the poor behaviour that I have observed and heard about during my PTE1. I am currently finding the behaviour of some of the learners in my year 8 class quite challenging. I have discussed this with my subject tutor and I have been able to implement several strategies that have helped. There are three main theories to meta-cognition or how we learn. I have already mentioned Piaget’s constructivism and Vygotsky’s social constructivism. I will now refer to Pavlov’s behaviourist approach of positive and negative reinforcement leading to a “conditioned reflex” ( Bruner, 2006 ). Behaviourism is particularly useful for classroom and behaviour management. When I have observed low volume off-task chatter, I have sometimes positively reinforced the good behaviour of the rest of the class by commending them for their good behaviour and hard work. However, on other occasions a more direct approach of warning about the consequences of bad behaviour has been necessary and effective. Good classroom and behaviour management are essential, because without them, chaos is likely to ensue and learners will not have the opportunity to learn.

Finally, I would like to evaluate the development of my thinking as a teacher using QTS standards. The Qualified Teacher Status Standards Wales 2009 rightly set very high standards on teachers because of the importance of their learners, as underpinned by the United Nations Convention on the Rights of the Child. I have reviewed the forty plus standards and have identified five that I am currently focusing on during my PTE1. The five are listed on the appended QTS-referenced Action Plan. I have always tried to set high standards for myself and I intend to continue to do so as a teacher. The QTS standards give me an excellent frame of reference and whilst challenging, I believe are achievable. Indeed, I must achieve them in order to qualify and practise as a teacher. Before I started the course, I had a very high regard for the teaching profession. However, having experienced teaching first hand, my respect has grown even more. My hope is that I will achieve the necessary standards required to qualify as a teacher, and work hard to educate the children of the future. What a privilege!
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OBJECTIVES
(relate to QTS Standards
where appropriate).
	
ACTIONS TO BE TAKEN
	
SUCCESS
CRITERIA
	
TARGET
DATE

	
	

(i) Complete Key Stage 3 subject audit.
(ii) Obtain reliable mathematics dictionary.
(iii) Review the Skills Framework for 3 to 19-year-olds in 
Wales.
	

They have a secure knowledge and understanding of the subject(s) they are trained to teach.  For those qualifying to teach at Key Stage 3, Key Stage 4 and post-16 levels this knowledge and understanding should be at a standard equivalent to degree level.  In relation to specific phases, this includes:
(c) for Key Stage 3, that:
(i) they know and understand the relevant National Curriculum Programme(s) of Study and the most recent national guidance on developing thinking, communication, ICT and number skills, for example that set out in the Skills Framework for 3 to 19-year-olds in Wales;
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OBJECTIVES
(relate to QTS Standards
where appropriate).
	
ACTIONS TO BE TAKEN
	
SUCCESS
CRITERIA
	
TARGET
DATE

	
Get to know my learners better and ensure that work is challenging enough.

( QTS S3.1.1 )




 

	

(i) Produce accurate seating plans for all the classes that I teach.
(ii) Obtain reports for each class that I teach, listing learners with any additional learning needs, including MAT pupils.
(iii) Review evidence of past and current achievement for learners in each class.
(iv) Review expected standards for learners in each class.
(v) Review the school Schemes Of Work for each class. 
	
They set challenging teaching and learning objectives which are relevant to all learners in their classes.  They base these on their knowledge of: 
(a)  the learners; 
(b)  evidence of their past and current achievement; 
(c)  the expected standards for learners of the relevant age range; and 
(d)  the range and content of work relevant to learners in that age range.
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OBJECTIVES
(relate to QTS Standards
where appropriate).
	
ACTIONS TO BE TAKEN
	
SUCCESS
CRITERIA
	
TARGET
DATE

	

Structure questions correctly and ensure that concrete examples are given, before moving on to the more abstract.

( QTS S3.3.3 )


	

(i) Consider all the success criteria when lesson planning.
(ii) Ensure that instructions are clear.
	

They teach clearly structured lessons or sequences of work which interest and motivate learners and which: 
(a)  make learning objectives clear to learners; 
(b)  employ interactive teaching methods and collaborative group work; and 
(c ) promote active and independent learning that enables learners to think for themselves, and to plan and manage their own learning.
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OBJECTIVES
(relate to QTS Standards
where appropriate).
	
ACTIONS TO BE TAKEN
	
SUCCESS
CRITERIA
	
TARGET
DATE

	
Provide enough scaffolding.

( QTS S3.3.4 )

	

(i) Ensure that lessons are differentiated appropriately and that enough scaffolding is provided when required.
	

They differentiate their teaching to meet the needs of learners, including the more able and talented, and those with special educational needs.  They may have guidance from an experienced teacher where appropriate.
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OBJECTIVES
(relate to QTS Standards
where appropriate).
	
ACTIONS TO BE TAKEN
	
SUCCESS
CRITERIA
	
TARGET
DATE

	
Ensure good time management during lessons and reduce the amount of my talking at the front.

( QTS S3.3.7 )

	

(i) Plan for efficiency in each lesson.
(ii) Ensure that instructions are clear and that transitions are crisp.
(iii) Improve efficiency of going through solutions on the board.
	

They organise and manage teaching and learning time effectively.
	

13/12/18

	
	

	

	


	
	

	

	


	


























	
	
	

	
	
	
	



2
image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




