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A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school.
Introduction 
The need to critically analyse the relationship between teacher subject knowledge and effective learning and teaching in the primary school is crucial; particularly in this module. A discussion regarding teacher subject knowledge, the different perspectives of the relationship between children’s learning and teacher subject knowledge, experiences within PTE and the knowledge and understanding of the developing curriculum for Wales will be provided. In the ‘Successful Futures’ report Donaldson (2015) argues that subject knowledge has always been vital when teaching and is the key to the most effective relevant and valuable education. For the purpose of anonymity, I will refer to the school as School A, and with an aim to protect all names of learners those will also be changed to maintain confidentiality. The school in which I have been involved with during PTE 1 is a small local community school with approximately 228 pupils aged three to eleven. School A is a designated ‘Communities First’ area by the Welsh Assembly Government due to the area being of social and economic disadvantage. The year group in particular in which I have worked with over the last 6 weeks was a Year 4 class with 29 pupils aged eight to nine. The class teacher was supported by one teaching assistant (TA) Monday to Thursday, with additional support staff helping for two hours on a Monday and Thursday. The school serves a diverse ethnic community; within the school itself over 22 different languages are spoken. Over 80% of children attending the school speak English as an Additional Language (EAL). Within the class that I worked, there were a number of pupils with very little English and some had only started going to school last year. Due to these factors, this particular group of learners were taken out of some lessons as they required a higher level of support with their learning. However, within other lessons they were fully involved with work adapted to suit their needs. 
Literature Review 
According to Kleickmann et al., 2013 Content knowledge (CK) and Pedagogical Content Knowledge (PCK) are crucial components that contribute to the level of pupil progress. Baumert et al., (2010) and Hill, Rowan and Ball (2005) indicate that both PCK and CK affect the learning of pupils, and the delivery of teacher practice. Thus being said, particular interest has been drawn toward teacher subject knowledge. Smithers and Robinson (2005) argue that teachers understanding on subjects they are teaching contributes to the quality of teaching provided, implying that subject knowledge is a vital role. In addition to subject knowledge, Praetorius et al., (2012) argues that the way in which teachers interact with learners affects the level of pupil progress and achievements. Smithers and Robinson (2005) also suggests that the quality of students learning and results are at risk when there is a lack of subject knowledge and expertise. 
Hotamana (2010) reports that to teach a subject effectively, knowledge and understanding of such area is essential. Students who are given opportunities to actively participate in lessons are often taught by teachers with a comprehensive knowledge of their subject. Hotamana (2010) also suggests that the information professionals teach pupils should be relevant and up to date. In addition to Hotamana (2010), Erden (2007) and Tezcan (1996) argue that despite professional’s competency in their own subjects, they are unable to succeed if they lack the ability to convey their subject knowledge. Ün AçÕkgöz (2004) implies that pupils learning is controlled by teachers through the planning, evaluation of learners, ensuring all pupils participate in learning and actually carrying out the sessions. These are all components of the teaching process. According to Hotamana (2010) effective teaching can be achieved through teachers possessing basic qualities. These qualities should include having an expertise in the subject they are teaching, able to motivate pupils, understand differentiation between learners, know and utilise teaching-learning strategies and design an effective learning environment. Coe et al., (2014) proposes that the most effective individuals within the teaching profession have great knowledge and understanding of the subjects they teach. Coe et al., (2014) also suggests that teachers with less knowledge on subjects being taught will have a significant effect on pupils’ learning and interaction within sessions. In addition to teachers having strong subject knowledge, professionals are also required to identify any misconceptions within the learning, have the ability to evaluate the thought behind pupils own ideas and understanding the way in which learners think about the content (Coe et al., 2014; Donaldson, 2015). 
A primary school inspection in England during 2007/2008, considers the challenges faced by professionals and pupils within the school. Ofsted (2009) report that the quality and range of subject knowledge among teachers can vary from unsatisfactory to outstanding. Within the report there were schools with teachers who had an impressive depth and range of expertise in specific subjects. Ofsted (2009) identified a lack of subject knowledge in one school, where only the Head of department actually had a geography qualification, and this was only to GCSE level. In contrast, Ofsted (2009) also identifies another school where a number of professionals had experience of working within creative industries and/or having a qualification in the arts.  The pupils will undoubtedly benefit from the latter.
According to Novak (1998), Smyth (1987) and Turner-Bisset (2001) the quality of teaching has focused on the importance and relevance of various forms of professional knowledge. This argument, supported by Alexander, Rose and Woodhead (1992) implies that the most influential factor regarding teacher effectiveness is enhanced subject content knowledge. Lewis and Cowie (1993) also indicate that the set of values a teacher or student holds plays an important role, as it has been demonstrated that there is a relationship between teacher professional development and individual values. A contrasting view to this, by Bennet and Carré (1993) suggest that good subject knowledge is not necessarily the most influential factor when teaching. Another study by Elbaz (2018) indicates the factor with the greatest power to enhance the understanding of the role of the teacher is the awareness of teacher’s knowledge. Elbaz (2018) argues that the view of knowledge which prevails in educational thought as ‘analytical’ and ‘empirical’ typically places a fairly low value on knowledge through experience and thus, teachers could be unaware of the importance and value of their own subject knowledge. 
Bennet and Carré (1993) and Tillema and Knoll (1997) share the same view regarding the learning of student teachers. Both argue that students begin Initial Teacher Education (ITE) courses with strong opinions and ideas regarding the role of the teacher, subjects and general teaching. Tillema and Knoll (1997) suggest that these opinions and views can affect what students accept as valid knowledge, and how much and what they actually learn. 
Martin (2006) conducted a research project with an aim to address students’ poor subject knowledge, the negative attitude frequently associated with lack of knowledge, and the wish to examine the pedagogical role in content knowledge in pupils. Research conducted by Martin (2006) regarding knowledge bases for effective teaching, particularly within primary geography drew conclusions and restructured the geography component throughout higher education institution of a primary PGCE course. Martin (2006) reports that the course aimed to develop student’s pedagogical content and subject knowledge through reflecting on their learning and how this transforms their knowledge into forms that younger pupils are able to understand. 
According to Slater, Davies and Burgess (2009) pupils who are situated in a class with a higher-impact teacher will have almost a year’s advantage over his/hers peers who are taught in a lower-effect classroom. Hattie (2012) proposes that professionals frequently make claims about pupils generally, their backgrounds and families, their love, or not, for education, their attitudes and also their learning styles. Hattie (2012), considers if teachers can or cannot in fact have an effect on their learning. Hattie (2012) also implies that professionals invent ways to explain why pupils struggle with learning. These claims include: lack of motivation, parents not being supportive, learning styles, the left or right brain deficits or strengths and pupils not completing or attempting their work. The underlying principle of these explanations is the belief that educators do not have the ability to change students, however, “We must consider ourselves positive change agents for the students who come to us” (Hattie, 2012 page 25). This statement suggests that individual teacher’s commitments and beliefs are of the utmost importance and greatest influence regarding pupil achievements. The aim of the discussion attempts to alter teachers’ attitudes about the idea that children cannot be forced into learning, and that teachers can in fact help and change individual’s attitudes towards learning and schooling (Donaldson, 2015). Educational research has provided vital evidence determining that teachers affect the quality of learning and motivation of students, with the opportunities provided to learners are also affected (Hattie, 2009; McCaffery et al., 2004). 
There are a number of sources with the shared belief that subject knowledge is important but more so beneficial to both the students and teachers involved, however, it can be argued that subject knowledge is not the most important factor when teaching effectively. 
Although having a sufficient subject knowledge during teaching, Alyson (2019) Donaldson (2015) and Great Schools Staff (2018) argue that the most effective teachers are exceptionally organised and prepared, presenting clear structured lessons throughout the day aiming to minimize distractions. It has also been argued that excellent teachers will set high expectations for all learners within their class, pushing the more able pupils higher and helping underachievers progress further (Lenon, 2015; Great Schools Staff, 2018). This could include teachers having to pit stop their planned lesson and teach in a different way so all learners are able to understand – changing the way in which they transfer knowledge in a pedagogical manner to help learners achieve. In addition to being able to transfer their knowledge, outstanding teachers provide learners with an opportunity to evaluate and analyse issues in a variety of ways constantly helping to keep the learners engaged (Great School Staff, 2018). To provide learners with such opportunities questioning plays an essential role within, teachers who ask “why?” questions are extremely engaging as they are helping to develop students’ knowledge and understanding of subjects. Changing minds (2019) and Alyson (2019) agree that having the ability to impart knowledge contributes to teaching effectively. Classroom discipline is a crucial area to establish first, the next challenge includes the transformation of knowledge to pupils in a way in which they can understand effectively. Riches (2018) supports previous arguments in stating that qualities that allow teachers to be effective in their practice is the understanding of how learning takes place. Effective teachers have the ability to adapt and respond to all pupils helping them achieve is essential for a successful classroom. Heggart (2016) has a similar view that whether teachers are generalists or subject specialists they require a variety of skills which enables them to assist their learners achievement. Understanding pedagogical processes to develop pupils understanding, subject knowledge and the relationship with learners are skills that are essential when teaching successfully. Learners in the classroom will not succeed if these skills are not implemented by the teacher. Dunn (2017) agrees that the relationship between teachers and students is one of the main qualities required when teaching effectively. Without strong relationships with learners everything could not go to plan, rapidly. The power of relationships should never be underestimated as they help with learning and make challenges a lot easier. 
Rowland, Huckstep and Thwaites (2003) reviewed 24 mathematics lessons both prepared and conducted by primary trainee teachers. This research aimed to identify the ways in which mathematics content knowledge were evident throughout teaching and lessons observed. The research focused on PCK (Shulman 1986) and subject matter knowledge (SMK). As a result of this, 18 categories were identified which were subsequently grouped into four broader divisions: foundation, transformation, connection and contingency. These four categories all contribute and make up ‘the knowledge quartet’. Rowland, Huckstep and Thwaites’ (2003) research implies that the quartet is a tool utilised when thinking about the ways in which and the effect of subject knowledge within the classroom. The initial category Foundation consists of the beliefs, understanding and knowledge of trainees developed when preparing for their role within the classroom. Rowland, Huckstep and Thwaites (2003) report that beliefs and knowledge inform pedagogical strategies and choices fundamentally. The Transformation category focuses on knowledge-in-action that is established through both teaching, and planning to teach (Rowland, Huckstep and Thwaites, 2003). Shulman (1986) expresses that pupils’ re-presentation of learning through explanations, demonstrations and examples occurs due to the presentation of ideas from class teachers. Rowland, Huckstep and Thwaites (2003) provides an insight regarding the third category of Connection. The Connection category joins together specific decisions and choices made for the less or more discrete part within mathematical content. 
When reviewing literature with an attempt to determine whether subject knowledge, PCK and CK is absolutely essential when teaching. The case study regarding a lesson taught by trainee teacher Naomi provides a deeper understanding as to how subject knowledge, PCK and CK is absolutely vital when teaching. The lesson Naomi taught was to a Year 1 class with the learning objective “To understand subtraction as difference”. The learning objective was adapted to more able pupils “To find small differences by counting on”. Naomi intended to address ‘difference’ both linguistically and conceptually (Rowland, Huckstep and Thwaites, 2003). After analysing this case study, it becomes apparent that pupils are unsure and unable to answer the question posed by Naomi. It is evident that the way Naomi worded the question confused learners and they were unsure as to what she was actually asking them. The misconception and misunderstanding of questions asked regarding takeaway sums and finding the difference in number could be due to Naomi’s pedagogy (Rowland, Huckstep and Thwaites, 2003). Although Naomi had a great subject knowledge, the way in which she relayed and taught information wasn’t adequate for the pupils learning. Even though Naomi had a considerable amount of subject knowledge, she lacked the ability to transfer this knowledge through her pedagogy, therefore resulting in a negative effect on the students learning. 
Elbra-Ramsay (2011) demonstrates the current focus regarding prompt and quality marking. Prompt marking involves the teacher asking a question within their comment, therefore enabling the teacher to consolidate and in some cases, extend the pupils learning further. This approach within learning can be seen as extremely positive for both the learner and teacher (Elbra-Ramsay, 2011). This is an example of how an effective teacher who already had or researched the subject to deepen their knowledge can further children’s learning and extend the understanding and progress of individuals. However, an opposing view Burnage (2017) proposes the argument that the majority of written feedback has extremely little impact on the progress learners make. Burnage (2017) supports his argument implying that many pupils tend not to engage or read the written feedback provided – this could be as they do not want to see if they have a poor grade, or they feel it’s unnecessary to if the grade is appropriate. During my time on PTE 1, marking was an essential area I was required to focus on. The school had a very useful and beneficial marking scheme where teachers were required to take pupils learning forward in any way they could depending on the subject. Learners were all very aware of the fact that they had to read any comments and queries after having their work marked, and acknowledge that they had read and completed any additional activities by putting their initials after the comment. I found this method of marking extremely beneficial as I was aware of when the pupils had acknowledged the comments I had provided to extend their learning.
Analysis and Evaluation 
The importance of subject knowledge became apparent in a number of lessons I had planned and taught during PTE 1. A lesson in which I became aware of the importance of teacher subject knowledge was a Humanities based session. I planned this lesson from the ‘learning tree’ that was in the classroom with all ideas of what pupils within that class wanted to learn. I previously enhanced my subject knowledge by conducting my own research before teaching this session. The lesson was to locate on a map where disasters have happened in specific parts of the world. Pupils were extremely keen to participate throughout this session, however, learners wanted to focus more on other (home) countries as they already had a significant subject knowledge of particular countries. Questions were asked about countries in particular Bangladesh as many pupils are from there or have family origins there. During this specific area of learning, pupils had a much wider subject knowledge regarding Bangladesh than what I in fact did. Due to this, I therefore had to broaden my own subject knowledge as fast and effectively as I could in order to teach this particular class/subject effectively – without learners losing interest. The lesson would have been much more beneficial to the pupils and myself as a trainee teacher if I had learned more about the backgrounds of pupils and focus more on disasters in Bangladesh, and perhaps gone into more depth about the different types of disasters that happened there rather than what countries they have occurred in. Unfortunately due to the lack of foundation knowledge regarding this subject within my own teaching, the lesson was not as effective as it could have been if I already had this foundation. My own confidence when teaching this lesson rapidly decreased as I felt as though pupils had a stronger subject knowledge than my own. Shulman (1987) and Donaldson (2015) supports my argument in the very fact that the level of foundation knowledge has a dramatic effect on the effectiveness of the lesson. 
I became aware of the importance of subject knowledge during an ICT lesson where pupils furthered their knowledge on an area of their choice from the learning tree, so to ‘become an expert’. During this lesson, I was confident and helped learners further their knowledge and gather research. Difficulties found during this experience included my lack of knowledge in the use of chrome books and hwb. When pupils had queries about hwb or the chrome books I was unable to help to effectively through my personal lack of experience. To prevent a situation like, I need to enhance my subject knowledge. I will familiarise myself with devices/programmes pupils use before lessons. Coe et al., (2014) promotes the recognition of teacher subject knowledge is growing and of crucial importance too. Willingham (2009) Coe et al., (2014) and Enser (2018) all agree that as well as the knowledge being broad, it has to be deep. My lack of experience using such technology had a negative impact on the overall lesson as it decreased my confidence rapidly, and I wasn’t able to help learners progress without the help of the TA. This was another experience where I felt that although learners were asking for help and advice they still had a greater subject knowledge than myself. 
The first science lesson I taught on my PTE included planning an investigation on the amount of water different types of rocks absorb. I had a small activity prepared to help learners understand the vocabulary and definitions of key words that they were to use throughout this lesson. Pupils started to write their plans in their books and I circulated the room marking as they were working. A common problem I discovered was that pupils were still not using the correct vocabulary when writing out their plans. As a result of this, I decided to pit stop and refer back to the vocabulary and key words pupils are required to use. The contingency aspect of the knowledge quartet is extremely relatable to this experience, with teachers being able to think on their feet (Rowland, Huckstep and Thwaites’ 2003). The preparedness and readiness to respond to learners ideas when appropriate is essential when teaching (Enser, 2018). At first my competency to transfer my subject knowledge regarding science vocabulary through pedagogy was not beneficial to learners. I hadn’t explained in enough detail and therefore it wasn’t effective resulting in having to stop the lesson and go back to this specific part (Rowland, Huckstep and Thwaites’ 2003). Although, it is crucial to be clear in teaching, however, in contrast to this, James and Pollard (2011) argue that there is in fact a problem with being too specific and spending too much time on one aspect during each lesson. During this session, I could overcome issues like this occurring again through having extra activities prepared regarding vocabulary or anything I think learners may find tricky, so pupils can continue to progress throughout the session. In reflection this incident emphasised the importance of subject knowledge.
I taught a series of lessons regarding data representation in mathematics over the period of PTE 1. During one session in particular, pupils were learning about presenting data in the form of bar charts. As the lesson went on, one child of higher ability posed the question as to why the frequency of the data goes vertically on the graph and why the object goes horizontally on the graph. Once again, the importance of teacher subject knowledge became apparent instantly after this question was posed. I was unable to answer the learners question as I was unsure myself, I know that is the correct way to present data but I was unable to explain why or even how I knew this information. Although I was aware of how to construct a bar chart correctly, I lacked the competency to transfer my knowledge through my own pedagogy. This resulted in pupil progress being interrupted as I was unable to reassure learners why this was. Shulman (1987) states that the knowledge base for teaching is prominent by the capability of teachers transforming the content knowledge possessed into pedagogically powerful forms. Coe et al., (2014) Ball et al., (2008) Enser (2018) and Willingham (2009) argue that although teachers may have adequate subject knowledge of the subjects they teach, teachers also need to have the ability to think as students would and think about any queries and the way in which they think about the content. In this situation, I hadn’t thought of any pre misconceptions or questions that I thought learners may enquire. To prevent an experience like this occurring in my future practice, I will ensure to think about and evaluate all content for lessons I plan, in order to be able to answer all queries and to transfer knowledge through my own pedagogy effectively. 
As in the case study of Naomi, the term “find the difference” led to such a misconception, I also experienced this during my experience with a small group of lower ability and EaL pupils during PTE 1. During a similar session the pupils immediately suggested that the “difference” between 2 numbers was the fact that one was odd and one was even. I was immediately aware of this misconception and used a number line to demonstrate the number of jumps between the numbers was actually the answer. The fact that I had identified this and was able to create a resource that clearly explained this to the pupils increased my confidence and undoubtedly improved the learning, allowing these less able pupils to grasp the concept using a practical resource and allowing more able pupils within this group to extend their own learning even further. Fortunately, during this activity I had the competency to transfer knowledge through my own pedagogy and use resources to help learners understand developing their knowledge on this particular subject. 
As my PTE experience progressed, I had a stronger understanding of the importance of teacher subject knowledge and therefore ensured I was fully prepared and undertook my own research before teaching lessons so I was able to answer any queries asked by the pupils and even pose challenges for the most able learners to ensure they were making even greater progress and deepened their understanding. A combination of knowledge and teaching skills are vital to the most effective teaching of all pupils. 
Conclusion 
In conclusion, I believe that the need for teacher subject knowledge is vital. From analysing and reviewing literature regarding teacher subject knowledge it becomes evident that teachers are typically more effective if their subject knowledge is greater, however, this is not always the case. In addition to having a strong knowledge of subjects, teachers also need to have the ability to teach these subjects and explain ideas to improve pupil progress. Student achievements will increase if teachers have sufficient subject and pedagogical content knowledge. Although it is essential, that teachers possess secure and accurate subject knowledge, it is also vital that they also possess the skills required to impart this knowledge to learners. The effectiveness of a teacher is proven through their ability to clearly understand how a pupil learns. This is essential to the understanding and progress made by the pupils. Another essential requirement to successful learning and the most effective teaching is also the ability of the teacher to identify any common misconceptions the pupil may adopt during the teaching session. The fact that Ofsted Inspections have identified the fact that there is a discrepancy in the level of subject knowledge possessed by different teachers is of great concern. The impact of limited knowledge will hinder and damage the quality of learning and progress made by pupils. Another effect of a teacher’s high level knowledge of a subject is also absolutely necessary to the extension of a pupils learning experience. A more able pupil will require a highly effective, well informed teacher if they are to experience challenges and achieve their full potential. As I learned through my own experience on PTE 1, subject knowledge is essential. I also learned that from conducting further research on specific areas, it will enhance the level of subject knowledge, which undoubtedly increases confidence and pupil progress. The importance of being able to transfer knowledge on a pedagogical level has been highlighted with the utmost importance when working in the teaching profession. As discussed throughout this essay, both pedagogical content knowledge and subject knowledge are crucial when teaching and having a more detailed broad subject knowledge and having the ability to pedagogically transfer knowledge will definitely improve student achievement. 
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	Session Plan – Key Stage 2

	Name of trainee:
	         Kristen Evans                  
	Session ref: 141118(3)

	Personal target(s) in relation to QTS: Engagement with pupils’ learning, discussing professional matters with the class teacher. 

	Year group:
	4
	No. of learners:
	28
	ALN: 
	5 

	Additional Adults: 
	2

	Learning objective(s): To locate where disasters have happened in specific parts of the world.
To explain to the class what disasters and where they happened (in the country each group has focused on). 
	Success criteria: Work well as a group to locate where on the map disasters occur. 
Able to explain what they have learned about their country – eg, how many disasters (not anywhere near the amount of disasters actually happened, but able to identify some of the places where they do happen). 

	Links to previous learning: Topic work – Disaster Zone


	Curriculum coverage (range, skills): Developing communication
Learners select, use, apply and combine a variety of skills to communicate their geographical understanding, through maps and images. 


	Literacy(LNF)
Oracy, reading and writing: 
· Learners will discuss geographical issues developing and justifying their ideas, views and opinions through presentations and debates. 


	Thinking
Pupils will use their thinking skills when trying to locate areas on the map where disasters have happened. 
Learners will develop their thinking skills when drawing conclusions, making decisions and form opinions about places, environments and the geographical issues that affect the world around them. 

	YCC
Everyday commands and instructions will be said in Welsh throughout the lesson. 

	Key vocabulary(English/Welsh):
Locate, disaster, country, area, and map. 


	Time

	Session activities, organisation and management
	Key questions & Assessment for Learning opportunities  

	20 minutes
	Introduction (12:55 – 1:15) *PowerPoint Presentation will be used throughout* 
As the pupils enter the class, there will be A3 maps of countries on their tables with the name of the country, and the areas in each country they are looking for on the map. This will be done ready so time during the lesson isn’t wasted. 
· I will begin this session with going through the PowerPoint Presentation I have prepared – acknowledging that it was one of the pupils’ idea to locate disasters on a map. 
· I will then allow pupils to activate their prior knowledge (APK) questioning learners on what different types of disasters are there? Where in the world are most prone to natural disasters? This is an opportunity for discussion with their learning partners. 
· Once I have APK, I will explain the activity to the class, demonstrating the steps they need to follow to be successful. 
· I will allow more discussion with learning partners about what the activity entails ensuring all children are able to explain the activity and are confident with what they are about to do.

	“What are disasters?” 
“Where do disasters happen the most?”
“Can you give examples of disasters we have been learning about?”
Discuss questions with learning partners then share ideas. 


	
	
	“What learning powers did you use?” 
“How do you know if you have been successful?”
“Where do disasters happen the most?” 

	45 minutes
	Main activities (1:15 – 1:55) 
· Pupils will be put in to groups of 4/5 each with a map of Thailand, China, Bangladesh or India (Two groups will have Thailand – different maps). 
· Pupils should work as a group to locate and mark areas on each map where disasters have happened in the country they are focusing on. 
· Once all groups have completed this activity, there will be a map of the world on the board and each group will report back what country they were looking at, explaining how many and what areas within the country disasters have happened. 
· The class TA will work with a group of EaL pupils helping to mark each area in the country they are looking at. Once they have completed this, they will then have images of flooding to look at and pose questions to write on post-it notes relevant to these images, e.g. how will they get home/to school? Will animals be rescued? What will farmers do about their animas – will they lose money from this? 
	

	10 minutes
	Plenary (1:55 – 2:05) *Refer back to PowerPoint Presentation – plenary slide* 
· Allow time for talking partners to discuss what went well about their activity, and what they can do next time to make it even better (encouraging them to evaluate their contribution to teamwork). 
· I will use the lollipop sticks to ask pupils questions relating to the work they have been completing – helping myself to understand the level of understanding and interest from the entire class. 
Bridging 
· Pupils will discuss further what skills they have used during this activity that they could potentially use again in the future, and when they would use these skills again.  
	


Science lesson plan 
	
	1B

	Session Plan – Key Stage 2

	Name of trainee:
	         Kristen Evans                  
	Session ref:
	201118(1)

	Personal target(s) in relation to QTS: 
	Engagement with pupils’ learning, discussing professional matters with the class teacher. 

	Year group:
	4
	No. of learners:
	28
	ALN: 
	5

	Additional Adults: 
	2

	Learning objective(s): To start the investigation. 
	Success criteria: Begin conducting the investigation following the method previously discussed and written in science books. 

	Links to previous learning: Planning an investigation – science 

	Curriculum coverage (range, skills): Science
· In science, learners follow the process of planning developing and reflecting in all areas of enquiry.
· Pupils will use tables, charts and graphs to record and present information. 



	Literacy(LNF)
Learners will develop their literacy skills when discussing factors that happened during the investigation. Communication skills will develop through group work during this session. 
	Numeracy (LNF)
Numeracy skills will develop throughout this session as all learners will need to focus when conducting the investigation – pupils will need to use their mathematical skills to ensure the correct amount of water and units are used (grams and ml) when necessary. 


	Thinking
Pupils will develop their thinking skills through working as a group when conducting this investigation. Learners will develop their thinking skills when remembering what to do next – following the method recorded in the previous science lesson. 

	YCC
Basic instructions and commandments will be said in Welsh throughout the session. 

	Key vocabulary(English/Welsh):
Investigation, method, fair test, equipment, predict, permeable, impermeable, absorbent. 



	Time

	Session activities, organisation and management
	Key questions & Assessment for Learning opportunities  

	20 minutes 
	Introduction (9:15 – 9:35) *PowerPoint Presentation will be used throughout this session* 
· During the beginning of the session I will inform pupils of what the session will entail. 
· A discussion of what pupils are required to do and of the method will be provided here. 

	 “Now we have planned our investigation what is the next step?”
“What do we need to do – what is the method?” 


	45 minutes 
	Main activities (9:35 – 10:15) 
· Pupils will start to conduct their investigations to see what rock absorbs the most water. 
· Each group will have a weighing scales, measuring jug, a rock of their choice (gem, slate, brick or chalk – with each one being investigated), access to water, science book ready to record information. 
· Each group will weigh their rock and record the weight in the results table that has already been drawn up. 
· In turn, groups will fill their measuring jug with water to 350ml. To ensure accuracy – pupils should put the jug on a flat surface ensuring all groups have the same amount of water in each jug to help make it a fair test. 
· Once pupils have the water, they will place the rocks gently in the jugs, and write on a label which rock they have. 
· Pupils will also share dry weights of rocks with other groups so all learners have the information they need. 

	

	
	
	

	
	
	“How can we ensure the amount of water we have is accurate?” 

“How much water shall we put in the jug?” 

	10 minutes
	Plenary (10:15 – 10:25) 
· At the end of the session, pupils will have the opportunity to discuss predictions for their rock they are focusing on. 
· Groups will have a chance to discuss how well they thought the investigation went, and what they could do next time to make it even better. 
	“What could we do next time to make our investigations even better?” 
“What went well regarding this investigation?” 
“What do we think might happen to each rock?” 



Numeracy lesson plan 
	
	1B

	Session Plan – Key Stage 2

	Name of trainee:
	         Kristen Evans                  
	Session ref: 041218(1) 

	Personal target(s) in relation to QTS: Marking – how to take pupils’ learning forward. 
Prepare for all learners – visual etc. through PowerPoint Presentations. 

	Year group:
	4
	No. of learners: 29
	ALN: 
	6 

	Additional Adults: 
	2

	Learning objective(s): To understand how to create different charts to represent data. 
	Success criteria: Answer a series of questions relating to a tally chart and draw a bar graph based on the results from the tally chart. 


	Links to previous learning: Science investigation results – results table then bar chart 

	Curriculum coverage (range, skills): Numeracy
· Represent data using lists, tally charts, tables and diagrams. 
· Bar charts and line graphs labelled in 2’s, 5’s and 10’s. 
· Extract and interpret information from charts, timetables, diagrams and graphs. 


	Thinking
Pupils will develop thinking skills when counting the numbers in the tally chart in a different format than they would normally see. 
Learners will also develop their thinking skills as they interpret data into a bar chart from the results in the tally chart. 

	YCC
Daily commands and instructions will be said in Welsh. 

	Key vocabulary(English/Welsh):
Data, bar graphs, tally charts, axis 


	Time

	Session activities, organisation and management
	Key questions & Assessment for Learning opportunities  

	20 minutes 
	Introduction (9:15 – 9:35) *PowerPoint Presentation to be used throughout the session* 
· This session will begin with learners developing their thinking skills through activating their prior knowledge regarding representing data. I will ensure understanding of all forms of presenting data, e.g. line graphs, bar charts and tally charts - |||| representing the number 5. 
· The LO and will be discussed with the class with all pupils understanding what is required of them during this session. 
· During this introduction, I will present to the class what an excellent bar graph is explaining what is required, e.g. labelled axis, numbers ordered correctly – always starting at zero, one solid colour per bar, and each bar the same width. 
· Finally, I will explain the chilli challenges for this session. 

	 “What do we already know about presenting data?” 
“How have we presented data before?” 
“Does everyone know what they need to do?” 
“Would anyone like me to explain anything in more detail?” 
“Pawb yn barod?”
“Are we all in our learning zones?” 


	45 minutes 
	Main activities (9:35 – 10:20) 
· Learners would have already decided what activity they would like to undertake whether it is mild, hot, or spicy. 
· Mild – read and understand data provided in the form of a tally chart with 4 extra questions. 
· Hot – read and understand data provided in the form of a tally chart (with more data) with 6 extra questions. 
· Spicy – read and understand data provided in the form of a tally chart (with even more data again) with 8 extra questions. 
· When learners have completed this activity – they will then draw a bar chart from the results in the tally chart. Once again, this will be part of a chilli challenge where learners can decide their activity ensuring they are in their learning zone. 
· Mild – bar chart with axis labelled – larger graph paper (axis counting up in 1’s).
· Hot – bar chart with axis labelled – same size graph paper as mild (axis counting up in 2’s). 
· Spicy – bar chart – graph paper with smaller squares, axis counting up in 2’s and need to label axis also. 
· Extra Spicy – bar chart – actual graph paper with even smaller squares, axis also counting up in 2’s, and axis must be labelled. 

	

	10 minutes 
	Plenary (10:20 – 10:30) 
· At the end of the session, I will draw the learner’s attention back to the front of the class where I will create a mind map on the board of everything pupils know and remember about how to draw an excellent graph, and how they can present data effectively. 

	

	
	
	“What have we learned here?” 
“How can we present data effectively as a graph?” 
“What is needed to draw an excellent graph?” 
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