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A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school
Introduction
A literature review will be conducted highlighting the various standpoints surrounding primary teachers’ subject knowledge, with focus on the Knowledge Quartet (Rowland et al, 2003) and Shulman’s (1987) theory on the ‘Foundations of New Reform’. In relation to the findings of the literature review, an analytical reflection of my own subject knowledge for primary teaching during Professional Teaching Experience (PTE) will be included. All discussions will be kept confidential and anonymised, to protect the identity of both the setting and the pupils. 
PTE took place in a Year 5 classroom in a small school consisting of approximately 180 pupils, situated in a rural village of the South Wales Valleys. The class was made up of 23 pupils, 13 boys and 10 girls. Current school data evidences that 18% of pupils are eligible for free school meals, which is below the national average. The majority of pupils are of Welsh background, with few from ethnic minority backgrounds (Estyn, 2015). Various lessons were planned and taught during my PTE experience, over several curriculum subjects.  
Literature Review 
Effective teaching has been defined as the ability to raise student achievement using strategies and outcomes that will contribute to a successful future (Muijs and Reynolds, 2017). However, Perrott (2014) would argue that defining effective teaching can be challenging, as most research emphasises that pupils progress is influenced by the subject knowledge and expertise of the teacher. Therefore, that in order to assess the effectiveness of teaching, it is essential to assess the levels of progress made by each student’s learning and achievements (Dean, 2003). On the other hand, Paige, et al. (2017) highlights, a teachers’ subject knowledge and understanding of a specific subject such as Literacy or Mathematics, is the key factor influencing their ability and effectiveness of being Literacy or Mathematic teachers. However, Darling-Hammond (2012) examined the effects of teacher subject knowledge and how it can influence student achievement, with the studies failing to produce consistent findings. In contrast, Bearne and Reedy (2017) emphasises that despite the importance of teacher subject knowledge, the picture is much more complex, as being an effective teacher involves many other contributions. According to Shulman (1987) subject knowledge is more than what a teacher knows, it is a combination of subject matter, pedagogical content knowledge and curriculum knowledge. 
It has been identified by Ofsted (2008) that the lack of teacher subject knowledge is a critical obstacle when aiming to improve primary school subjects. However, Ma (2010) argues that despite the standpoint of Paige, et al. (2017) on the importance of subject knowledge, it is not the most important factor of delivering effective teaching in a primary classroom. Ma (2010) continues to argue that even when primary teachers have excellent subject knowledge in their specialised subject, delivering effective lessons and teaching is not always automatically guaranteed. In support of this Ellis (2009) suggests, it is vital for teachers to appreciate the various aspects of a subject, to deliver and engage their pupils in effective and enjoyable lessons. This has been supported by Shulman’s (1987) theory of ‘Pedagogical Content Knowledge’ (PCK), as he suggests that there is a need for teachers to combine their content and pedagogical knowledge in order to understand how to deliver effective teaching that grasps the diverse needs, abilities and interests of learners (Kleickmann, 2012). 
In contrast to these findings, Bennett and Carré (2002) argue that subject knowledge is a vital factor in delivering effective lessons and good quality teaching, as practitioners cannot teach a specialised subject effectively if their subject knowledge is poor. Research was carried out further by Barnett and Turner-Bissett (1993) cited in Thompson (2014), to determine whether the findings of Bennett and Carré (2002) were reliable. Therefore, a study was conducted on three primary teachers who each specialised in one of the following subjects; Science, Mathematics and Music, to determine how effectively they taught their specialised subject in comparison to teaching their non-specialised subject.  The study findings highlighted that all teachers taught their specialised subject to a higher level of competence. The study concluded that having strong subject knowledge resulted in more effective teaching, with the ability to teach a higher level of competence (Thompson, 2014). 
Likewise, Glazzard, (2016) suggests that having good subject knowledge is vital in primary teaching as it provides the practitioner with the ability to set effective lessons and tasks, evaluate the understanding of the pupils and utilising the curriculum effectively. 
In support of this, Bennett and Carré (2002) state having strong subject knowledge will enable teachers to recognise various misconceptions with the ability to deliver effective explanations of the subject, recognise misconceptions in pupils work and have the ability to adapt the planned lesson to suit the needs of learner, through ‘thinking on their feet’. This links to the contingency stage of the Knowledge Quartet which states that effective teaching is more than subject knowledge, it is the ability to recognise the methods in which subject knowledge is delivered in the classroom (Rowland et al, 2003). 
Therefore, practitioners will be required to respond to unanticipated classroom events in the contingency stage of the Knowledge Quartet (Rowland et al, 2003). Likewise, Shulman (1987) emphasises that teaching derives from a sequence of planned lessons with the intended objectives and actions. However, pupils’ responses to these lessons cannot be planned and therefore, to become an effective teacher, it is essential to follow the contingency element of the Knowledge Quartet (Rowland et al, 2003).
Despite many researchers highlighting the importance of having strong subject knowledge in order to deliver effective teaching, Moore (2012) suggests that teaching styles are vital factors of delivering effective teaching. Moore (2012) goes on to argue that in order to engage pupils in their learning and encourage them to make sense of various concepts and ideas, it is essential for pupils to foster flexible understandings, as this enables them to make relationships within a subject and make connections across other subjects. A study set out by Askew (2015), highlights, practitioners who have the ability to make connections between topics in Mathematics often deliver more effective teaching than the teachers who do not make the connections. Therefore, the study highlighted that the primary school practitioners who delivered effective teaching had an awareness of connections between the areas of learning in the Curriculum, as opposed to the teachers who had higher level qualification in Mathematics but with little or no understanding of other areas in the Curriculum (Askew, 2015). 
[bookmark: _GoBack]In support of these findings, Rowland, et al (2003) states, in the connection element of the Knowledge Quartet, teachers who deliver effective teaching will often sequence lessons and tasks, not only by making structural connections in Mathematics, they will be able to develop an awareness and make connections between other subjects of the curriculum (Pang and Yung, 2013).

On the other hand, Hattie’s (2012) theory of Visible Learning, states that subject knowledge has a minimum effect on pupils’ outcomes. Hattie (2012) argues that effective teaching derives from the deeper understanding that teachers have about a subject, as well as their beliefs on effective methods of teaching that will enable them to understand when pupils are engaged and have understood the subject. Therefore, Hattie (2012) emphasises that expert teachers can organise and use content knowledge that delivers effective teaching and higher levels of pupils’ understanding. Hattie (2012) continues to argue that effective teaching, stems from the ability of practitioners to recognise a sequence of events that occur within the classroom, that will affect the teaching and learning of a subject, with the ability to make predictions on their representations of the class and implement various strategies that pupils can utilise when problem solving during a lesson (Hattie, 2009).

In support of the findings of Hattie (2012), Shulman (1987) states the most effective practitioner will have a deeper knowledge of a specific subject, however, teachers’ whose knowledge may fall below a certain level, can have a negative affect on pupils learning and achievement (Carden, 2018).  He goes on to argue that, as well as having an understanding of the topics being taught, it is essential for practitioners to have an understanding of the ways in which the children view and think about the subject and its content with the ability to  “evaluate the thinking behind students’ own methods and identify students’ common misconceptions” (Coe, et al, 2014. pp.2).

Shulman (1987) emphasises that PCK encourages practitioners to identify the distinctive foundations of knowledge required for delivering effective teaching, as the practitioner is able to blend content and pedagogy to gain an understanding of how subjects, topics, tasks and issues are organised, characterised and adapted to suit the needs and abilities of pupils. 
In relation to the findings of Shulman (1987) the ‘transformation’, ‘connection’ and ‘contingency’ elements of the Knowledge Quartet focuses on the ways in which knowledge is conveyed in teaching of lessons, also known as ‘knowledge-in-action’ (Rowland et al, 2003). According to Shulman (1987) this process of transferring subject knowledge into effective teaching of lessons encourages practitioners to deliver lessons that are pedagogically powerful (Brooks, 2016). Ball (1988) supports the findings of Shulman (1987), by suggesting that in order to transfer subject knowledge into effective teaching that will enable pupils to have a clear understanding of the learning topic, it is vital for practitioners to deliver lessons through analogies, illustrations, examples, explanations and demonstrations (Fennema and Nelson, 2013).
In contrast, a study by Metzler and Woessmann (2010) evidenced that teachers with greater levels of knowledge and understanding of a subject, will increase student outcomes and achievements, as they have the ability to confidently deliver lessons based on their knowledge and understanding of the subject. They continue to suggest that the teachers with higher levels of subject knowledge can respond to any unplanned events that may occur during a lesson more effectively than the teachers with lower subject knowledge. Therefore, Metzler and Woessmann (2010) emphasise, that teacher subject knowledge is an important factor that significantly contributes to the quality of teaching (Aubrey, 2013) 
On the other hand, the Sutton Trust (2014) highlighted in a report, in order to become an effective teacher, there is a need to have more than a deep knowledge and understanding of a subject, it is imperative that the practitioner have the ability to transfer their knowledge in a way that is pedagogically powerful. The report emphasises that without the knowledge of powerful pedagogical approaches to learning, subject knowledge is worthless. The report proposes that there is little or no relationship between teacher academic performance and student achievement (Coe, et al, 2014).
In essence, many researchers such as Shulman (1987) and Askew (2015) have drawn together various theories on the importance of having a deeper understanding of subject knowledge that will enable practitioners in delivering effective teaching that are pedagogically powerful, that will in turn benefit the needs and interests of all learners. However, Bennett and Carré (2002) and Metzler and Woessmann (2010) argue that in order to become an effective teacher, it is vital for practitioners to have a strong subject knowledge as this will impact on pupil achievement. It can be suggested that the overall findings of the literature review highlight, that in order to become an effective teacher, it is essential for practitioners to have a sound subject knowledge with a deeper understanding of  pedagogical content knowledge, encourage a positive attitude towards learning, consider the needs and interests of all learners and protect learners from early failure in education. Therefore, research suggests that practitioners are required to think holistically when planning and delivering effective lessons that will enhance pupils’ outcomes and understanding.
Reflection
Mathematics
During Professional Teaching Experience (PTE1) I was asked to teach Mathematics to the whole of the Year 5 class. Despite knowing that my confidence levels in teaching Mathematics was poor, I recognised that Mathematics was a vital aspect to education. In relation to Rowland et al, (2003) ‘Foundation’ element of the Knowledge Quartet, teacher’s beliefs and values are vital aspects that influence the pedagogical choices during mathematical lessons in a fundamental way (Moore, 2012). In support of this, Shulman (1987) states that the most effective practitioner will have a deeper knowledge of a specific subject, however, teachers’ whose knowledge may fall below a certain level, can have a negative effect on pupils learning and achievement. Therefore, this encouraged me to enhance my understanding of Mathematics to a satisfactory level. 
The class teacher provided an outline of the Mathematic topics that needed to be taught over the term and asked if I would choose a topic to teach over the forthcoming weeks. Analysing the various topics, it was clear to me that I would need to build on my confidence levels to teach certain Mathematical topics. Therefore, it encouraged me to work harder in planning an effective lesson that pupils would understand, as it enabled me to revise the topics in more depth, by going back to basics to fully understand the topic. This links to Glazzard (2016) who suggests that having good subject knowledge is vital in primary teaching as it provides the practitioner with the ability to set effective lessons and tasks, evaluate the understanding of the pupils and utilising the curriculum effectively. The lesson objective was: 
‘Can I add and subtract fractions?’
The class teacher stated that the pupils have been taught very little in relation to fractions and therefore I understood that there was a need to start with a lesson that would provide a foundation to the teaching of adding and subtracting fractions. This links to the findings of Shulman (1987) who states that PCK encourages practitioners to identify the distinctive foundations of knowledge required for delivering effective teaching, as the practitioner is able to blend content and pedagogy to gain an understanding of how subjects, topics, tasks and issues are organised, characterised and adapted to suit the needs and abilities of pupils. Having strong curriculum knowledge, this enabled me to identify that there was a need to introduce the pupils to a lesson that taught the basics of fractions, that would enable them to progress in their learning. 
 A lesson was conducted where pupils were introduced to the basics of fractions such as ‘halves’, ‘quarters’ etc. The lesson further progressed to learning about the ‘nominator’ and ‘denominator’. Once children had a clear understanding of the topic, addition of fractions was introduced, using the same denominator. This form of pedagogy links to the ‘connection’ element of the Knowledge Quartet, as it was essential to teach the basics of fractions through a sequence of lessons, to prevent failure in understanding more complex fractions for pupils (Rowland et al, 2003). This provided them with a basis of understanding the concept of the task. See appendix 1.
The lesson was conducted using a 15-minute introduction to ensure all pupils understood the task, with a 15-minute independent worksheet to be completed that was differentiated according to the needs of each ability group. Following a short Assessment for Learning strategy, it was clear that all pupils understood the concept of the task and therefore, the addition of fractions using different denominators was introduced to further their knowledge. See appendix 1.
Despite all pupils understanding the more basic addition of fractions, I understood that some pupils would have difficulty comprehending the more complex additions and therefore using my pedagogical content knowledge, I ensured that an effectively planned lesson was taught to grasp the needs and interests of all learners, through various illustrations, examples, explanations and demonstrations, as suggested by Shulman (1987). However, it was clear that most children of the lower and middle ability groups did not understand the task. Despite having adopted good subject knowledge in this area of Mathematics and having an understanding of pedagogical content knowledge, the lesson became more complex than expected as I found it difficult to convey my knowledge to a level where children would understand what was being taught. 
To overcome this barrier, during the main activity of the lesson, it was essential that I worked with the pupils who did not understand the task individually, by adapting the lesson to suit their needs. In relation to the findings of the literature review, it is essential for practitioners to understand the ways in which the children view and think about the subject and its content with the ability to “evaluate the thinking behind students’ own methods and identify students’ common misconceptions” (Coe, et al, 2014. pp.2).
Languages, Literacy and Communication 
I was asked to deliver Literacy lessons over the various sessions during PTE1, in relation to the term topic ‘Politics, Government and NHS’. Despite, feeling confident that my subject knowledge in Literacy was of a high standard, the term topic was a concern as I lacked confidence in teaching Politics as it was an area that I have never studied. Therefore, this had a negative impact on my PCK, as I felt out of my depth in teaching Politics and Government. According to Shulman’s (1987) theory of ‘Pedagogical Content Knowledge’ (PCK), there is a need for teachers to combine their content and pedagogical knowledge in order to understand how to deliver effective teaching that grasps the diverse needs, abilities and interests of learners. Despite having low subject knowledge in relation to the term’s topic, I was confident in teaching the various dimensions of Literacy such as story writing and fact files. Therefore. using my pedagogical content knowledge, I was able to devise effective lessons. 
One lesson was designed for pupils to design a fact file on a political leader. The lesson objective was:
‘Can I write a Fact File on (Political Leader name)?’
Prior to conducting the lesson, I felt the need to research various political leaders, to ensure that I had a clear background understanding when delivering the lesson. However, despite having built on my subject knowledge, I felt that I was out of my depth and anxious that I would get caught out by the pupils’ questions. These feelings were evident in the teaching of the lesson as the delivery of the lesson was poor and pupils responded to the lesson with very little understanding or comprehension of the content being taught. Following the session, a child of the More Able and Talented group, stated that he had not enjoyed the lesson and that the task was not challenging enough. On reflection this illustrated that having low subject knowledge can impact other areas of effective teaching such as PCK, as my low confidence levels prevented the pupils from achieving to their full potential. Likewise, I felt that my PCK was sometimes weak as I was unable to challenge the pupil’s answers and identify any misconceptions, as I was not confident in the subject area of politics and government (Shulman, 1987). Having low confidence in the ability to answer questions and queries in relation to the topic links to the ‘Contingency’ element of the Knowledge Quartet as I felt anxious for situations to occur that were unplanned for (Rowland et al, 2003). 
It is evident, that there is a need to ensure that my subject knowledge is of a high standard, as well as pedagogical content knowledge, to ensure the delivery of effectively planned and taught lessons. In support of these findings, Bennett and Carré (2002) argue that subject knowledge is a vital factor in delivering effective lessons and good quality teaching, as practitioners cannot teach a specialised subject effectively if their subject knowledge is poor.
DCF
Recognising that Digital Competence is a vital aspect to the ‘Successful Futures’ Curriculum (Donaldson, 2015) and having strong ‘Foundations’ of the subject provided me with high levels of confidence in teaching ICT across all areas of the curriculum. Having strong subject knowledge and understanding the importance of implementing ‘pedagogical content knowledge’, enabled me to deliver effective lessons. Using my skills across various applications such as word processing and power-point, encouraged me to feel confident in teaching ICT cross-curricular. Over PTE, I gained an insight into the skills and abilities of the pupils in ICT and therefore this enabled me to plan effective differentiated activities, that would enable all pupils, including the MAT, to learn new ICT skills and further their understanding of the subject and its skills. 
During a Literacy lesson, pupils who had difficulty in concentrating when asked to present handwritten work, were asked to conduct their work on a laptop using a programme of their choice. This form of pedagogy links closely to the findings of Hattie (2012) who states that effective teaching derives from the deeper understanding that teachers have about a subject, as well as their beliefs on effective methods of teaching, enabling them to understand when pupils are engaged and have understood the subject. During the plenary, these pupils stated that using laptops was more effective and enjoyable than handwriting a piece of work. Likewise, it was evident that the lesson grasped the pupils’ attention and concentration levels were increased as each of these pupils presented excellent work. According to Shulman (1987) this process of transferring subject knowledge into effective teaching of lessons encourages practitioners to deliver lessons that are pedagogically powerful (Brooks, 2016).
On another occasion, all pupils of each ability group were asked to create a power-point presentation as part of a Literacy lesson, based on the term’s topic. See appendix 2.
‘Can I deliver a persuasive power-point on why I should be a leader?’
The lesson was designed to combine what they had been learning in Literacy on ‘Politics and Government’ using their current ICT skills with the aim of enhancing their skills. All pupils were asked to create a piece of homework in relation to the Learning Objective that would then be presented electronically, using power-point. Having implemented a lesson that made cross-curricular links, enabled the learning to be more meaningful and enjoyable, encouraging pupils to achieve their full potential. According to Metzler and Woessmann (2010) a teacher with high subject knowledge and understanding increases pupil’s achievement as they can convey their own understanding of a topic with confidence and can respond to the unplanned events that may occur during a lesson. Therefore, teacher subject knowledge is a vital factor and contributes significantly to the overall teacher qualities.
Conclusion 
Overall, I feel that my subject knowledge in particular lessons such as ICT, is more effective than other such as Mathematics. However, I believe that with the implementation of the new Curriculum: Successful Futures (Donaldson, 2015), I will need to enhance my subject knowledge further and become familiar with the various Areas of Leaning Experiences to ensure high levels of confidence when teaching Mathematics cross-curriculur.  For future practise I believe that it is vital as a practitioner to identify the gaps in my subject knowledge and ensure that I revise and build on these areas to ensure the delivery of effective teaching. In relation to the views of Shulman (1987: p4), who states that knowledge grows from “error, success and refinement”, having reflected on my teaching I was able to identify areas of teaching that were effective and areas in need of improvement. This enabled me to continually grow my knowledge. 
In summary I feel that subject knowledge is equally important as pedagogical content knowledge, as having an understanding of one factor only can prevent lessons from being as effective. It is clear from the above findings in both the literature review and reflection that in order to deliver effective teaching in a primary classroom, practitioners are required to have strong subject knowledge and a deeper understanding of pedagogical content knowledge, as each factor influences the effectiveness of planning and delivering lessons that will enhance pupils understanding and skills.   
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	Session Plan – Key Stage 2

	Name of trainee:
	Candice Rogers                    
	Session ref:  Maths 4 – addition and subtraction of fractions
	

	Personal target(s) in relation to QTS: 
S3.3.3 They teach clearly structured lessons or sequences of work which interest and motivate learners and which:

	

	Year group:
	5
	No. of learners:
	23
	ALN: 
	0

	Additional Adults: 
	Mrs Groth / PPA Teacher 

	Learning objective(s): 

Can I add and subtract fractions?
	Success criteria: 
· Can I add the numerators together? 
· Can I add the denominators together?
· Can I subtract the numerators?


	Links to previous learning: children have previously looked at fraction of quantities


	Curriculum coverage (range, skills) 

Range: select appropriate mathematics and techniques to use

Skills: add and subtract fractions with the same denominator
 

	Literacy (LNF)
· gather and organise information and ideas from different sources

	Numeracy (LNF) 
· identify the appropriate steps and information needed to complete the task or reach a solution

	DCF 


	Thinking
	ESDGC
	YCC

	Key vocabulary (English/Welsh):

Denominator, Numerator, addition, subtraction, common denominator

	Time

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

	 1:00pm
	Introduction
· Short detailed introduction on fractions – discuss fractions.
· Show children the numerator and denominator
· Complete some sums as a class on addition and subtraction of singular fractions.
· Practise some sums as a class
	
What is the denominator?

What is the numerator?


Lollipop sticks to choose pupils to answer the questions

Self-assess their work during the plenary.

	1:10pm
	Main activity
L.A – Teacher support
· Complete the Y4 abacus workbook 3 pages 79-80

M.A – independent / Teacher Support
· Complete the abacus Y5 Workbook 3 pages 50 & 53 and on adding and subtracting fractions

H.A – independent 
· Complete the abacus Y5 Workbook 3 pages 51 & 54 and on adding and subtracting fractions

	

	1:50pm
	Plenary
· Participate in a kahoot session on fraction – kahoot (adding fractions)
· Recap over session 
· self-assess their work during the plenary.
	


















Appendix 2
	[bookmark: _Hlk536122990][image: ]
	1B

	Session Plan – Key Stage 2

	Name of trainee:
	Candice Rogers                    
	Session ref:  Literacy Power-point 
	

	Personal target(s) in relation to QTS: 
S2.5 They know how to use ICT effectively, both to teach their subject and to support their wider professional role.

	

	Year group:
	5
	No. of learners:
	23
	ALN: 
	0

	Additional Adults: 
	Mrs Groth / PPA Teacher

	Learning objective(s): 
Can I create a persuasive power-point on why I should be a leader?
	Success criteria: 
Do I express enthusiasm in my writing?
Do I state enough reason why I should be a leader?
Do I include interesting ideas?


	Links to previous learning: 
Children have previously created a persuasive text on why they should be in the school council

	Curriculum coverage (range, skills) 

Literacy / English 
Range: communicate for a range of purposes, e.g. recount and present information, instruct, argue and explain a point of view, discuss an issue, persuade, question and explore interpretations, convey feelings

Skills: speak clearly, using formal language and projecting voice effectively to a large audience, e.g. event for parents/carers, presentation to visitors
 

	Literacy (LNF)
 gather and organise information and ideas from different sources

	Numeracy (LNF) 
identify the appropriate steps and information needed to complete the task or reach a solutions

	DCF 
Laptops to create a power-point on HWB
	Thinking
	ESDGC
	YCC

	Key vocabulary (English/Welsh):

Persuasive, facial expressions, enthusiasm, interests

	Time

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

	 10:45am
	Introduction
· Each child is given a laptop
· Log into their HWB account 
· Use homework to help

	

Why should you be a leader?

Lollipop sticks – feedback their results

Self-assessment 

	10:55am
	Main activity

· Children will design a power-point on why they should be a leader
· Include persuasive text
· Interesting ideas
· Express enthusiasm

	

	11:55pm
	Plenary
· Feedback from pupils to discuss their findings 
· Recap over session 
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