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Introduction 

Within this essay I am going to explore the literature surrounding teacher subject 

knowledge (SK) and its importance within a primary school setting. After critically analysing 

SK and the effect it has on learning and teaching in primary schools, I will reflect upon my 

own professional teaching experiences in order to further my understanding. I will be 

focusing specifically on my experiences during PTE 1 which took place at the end of last 

year. After researching the ethical considerations in relation to the British Education 

Research Association (B.E.R.A) I will ensure that the name of the school and any pupils 

remain anonymous throughout the essay. Therefore, I will refer to the school as ‘School A’ 

and any pupils as ‘Pupil A’, ‘Pupil B’ etc. 

School A is a small urban school and consists of 141 children. The area that school A is 

located is an area of high deprivation and as a result has a free school meals percentage of 

40.1. The teacher to student ratio is 1:22 and 40% of the pupils are recognised as having 

additional learning needs (ALN) which is extremely high compared to the recognised 

national average of 25% (Mylocalschool.wales.gov.uk, 2018). The class I taught consisted of 

28 children of whom were a combination of year 1 and 2’s (5-7 years old). I also had the 

valued help of one learning support assistant (LSA) and the occasional college student. 
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A consideration of the literature  

Subject Knowledge 

SK is a depth of understanding surrounding a topic or subject. It involves having a sound 

knowledge on the structure, the sequencing of concepts, an understanding of the 

developments and the ability to address misunderstandings (National College for Teaching 

and Leadership, 2018). 

In 1986 Lee Shulman, a former president of the American Education Research Association, 

declared that SK is the foundation of which effective teaching is built upon. He recognised 

that the foundation could be split into 7 parts, the first 3 of which are content specific 

knowledge. The areas are as follows: 

• Subject-matter knowledge 

• Pedagogical content knowledge 

• Curriculum knowledge 

• General pedagogical knowledge 

• Knowledge of learners and their characteristics 

• Knowledge of educational contexts 

• Knowledge and purposes of teaching and learning.  

                                                                                                          (Shulman, 1987, p.8) 
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Shulman strategically chose to place subject matter knowledge at the top of the list as he 

believed that a lack of SK can have a negative effective on all the other factors (Shulman, 

1987). 

Shulman does not argue that the teacher needs to know and understand every 

aspect of a subject in order to teach it successfully, but rather, that s/he needs an 

understanding of what identifies science; how the discipline differs from other 

disciplines; what are its boundaries, its limitations and the different ways in which it 

can be conceived.   

 (Khwaja, 2006, p.16) 

Shulman goes further to say that there are three types of knowledge that are essential for 

teaching and they are as follows, subject knowledge, substantiative knowledge and syntactic 

knowledge (Shulman cited in Khawaja, 2006, p.16).  

SK is the key information about the subject and the principles that surround it. 

Substantiative knowledge describes the understanding of the frameworks that are used to 

influence inquiry and help make sense of data. Finally, syntactic knowledge defines the 

evidence that is used to help promote further enquiry into the topic. 

A teacher may have a high content knowledge but know little of how the content of 

the subject has been constructed, and how to challenge it. Teachers who lack 

substantive knowledge and syntactic knowledge may be hampered by their ability to 

grasp new information in their field.  Primary teachers who do not know how science 

facts / theories are developed will not be able to guide their pupils’ investigations 

effectively. Thus, syntactic knowledge may impact on pedagogy. 
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(Khwaja, 2002, p.16) 

  

Furthermore, Subject matter knowledge (SMK) consists of both substantive knowledge and 

syntactic knowledge (Garvey, 1996). 

For many years now, the importance of a teachers SK when teaching in a primary school 

setting has become the central point for discussion in many government documents. 

Reports showed concern at the lack of SK from teachers and described it as the ‘most severe 

obstacle’ (cited in Khawaja, 2006) and that it is not as profound as it should be, particularly 

in mathematics. Certain policy makers have demanded an improvement in this area, and in 

1993, OFSTED produced a report which stated; 

Improvement of teachers subject knowledge was widely acknowledged as of central 

importance if primary schools were to make the looked-for progress when teaching 

the National Curriculum. 

(OFSTED, 1993, p.16) 

They then developed this statement further in 1998 suggesting that teachers should attend 

training sessions that target the improvement of their own SK. A set of government 

standards for the Initial Teacher Training (ITT), demanded that educational programmes 

audit their trainees ‘knowledge and understanding of the mathematics contained in the 

National Curriculum, and where ‘gaps’ are identified to make arrangements to ensure that 

trainees gain that knowledge’. (Rowland, Huckstep and Thwaites, 2013, p. 16). 

OFSTED’s recommendations remain admissible today and many secondary schools work 

closely with local primary schools to ensure that their SK is up to date and relevant. 
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However, the assumption that SK is the foundation for effective teaching has since been 

challenged. It was undoubtably still recognised as a highly influential factor, although, 

academic John Hattie argued that ‘subject knowledge is only a minor consideration in 

student achievement’ (Hattie cited in Heggart, 2016. online). Hattie conducted a metanalysis 

which identified 138 different factors that influenced a child’s learning potential. His studies 

showed that SK had a minor influence and that factors such as classroom management and 

teacher feedback were far more influential. However, Hattie revisited his findings in 2012 in 

a book called Visible Learning and presented the flaws in his previous theory. Hattie 

explained that teachers can use their SK to organise and create lessons in a way that is 

understandable for individuals, in particular those who are struggling with the lesson 

content (Hattie, cited in Heggart, 2016).  

 

Despite Hattie’s reflection there were still criticisms of his work and some educators argued 

that the key influence of effective teaching is neither classroom management, teacher 

feedback or SK alone. They believed that the only way to achieve effective teaching is to 

blend all these skills together in order to complete the process successfully.  

Subsequently, it is through this theory that Pedagogical Content Knowledge (PCK) became 

more apparent.  

Between subject content specialism and pedagogy lied pedagogical content 

knowledge which marks out the subject specialist from the specialist teacher by the 

ability to represent key ideas in a variety of ways by using demonstrations, examples 

and metaphors to convey meaning to young children. Furthermore, it requires 
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appreciation of pupils existing knowledge, their common errors and 

misunderstandings. 

(Aubrey, 1997, p.17)  

PCK is the blending of knowledge and pedagogy into a way that is digested and understood 

by learners, of all abilities and ages. As a teacher you need to consider the vast variety of 

ages and ability levels you may be faced with. Likewise, it is important to consider that what 

works for one child might not be universal across the board. Therefore, it is vital to ensure 

that your pedagogical choices deliver your SK in a way that is grasped, understood and 

inspires all learners.  

For Shulman, pedagogical content knowledge (PCK) consists of the ways of 

representing the subject which make it comprehensible to others…it also 

includes an understanding of what makes the learning of specific topics easy 

or difficult.  

(Shulman, 1987, p. 9) 

 

In a journal written by Christine C. Khwaja (2006), she argued that as a teacher your 

methodological choice is vitally important to the students understanding. Therefore, despite 

what OFSTED may have believed, Khawaja proposed that the answer to improving teaching 

standards was not to send teachers on a course to improve their content knowledge. In fact, 

it would be more beneficial to help teachers explore and understand the different 

pedagogical methods that can be used.  
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As well as a strong understanding of the material being taught, teachers must also 

understand the ways students think about the content, be able to evaluate the 

thinking behind students’ own methods and identify students’ common 

misconceptions.  

(Coe, et all., 2014, p.2)  

Through understanding common misconceptions teachers can offer solutions so that 

learning obstacles are reduced , which in turn ensures that learning is accessible and 

adaptable.  

There is an undeniable connection between SK and PCK. As teachers it is imperative we align 

a strong pedagogical understanding of effective lesson delivery with a high level of SK to 

create meaningful learning experiences. There are different evaluation tools that can help 

us to achieve this, one of which being the knowledge quartet. 

 

The Knowledge Quartet 

The knowledge quartet (KQ) is a framework created in 2003 by T. Rowland, P. Huckstep and 

A. Thwaites for the observation, analysis and development of mathematics teaching. The 

quartet focuses on a teacher’s involvement of mathematical content knowledge (Shulman, 

1987). 

Rather than considering the generic features of the lesson (behaviour management, 

classroom organisation and so forth), the framework, the Knowledge Quartet, 

categorises events in mathematics lessons with particular reference to the subject 
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matter being taught, and the mathematics-related knowledge that teachers call 

upon. 

(KnowledgeQauartet.org, 2012) 

Although the KQ was created for mathematics the principles of the model have been used 

by teachers for lesson reflection and discussion across the curriculum. ‘Our research 

suggests that the quartet is a comprehensives tool for thinking about the ways that subject 

knowledge comes into play in the classroom.’ (Rowland, Huckstep and Thwaites 2003, p.97). 

The model highlights several important ideas and factors about SK and has been divided into 

four categories; foundation, transformation, connection and contingency. 

The foundation unit represents the understanding and knowledge that one has about what 

they are teaching, in other words our SK. It focuses on internal understanding rather than 

the ways of externally sharing it with other learners. However, it is appropriately named the 

foundation unit because it is the basis for informing pedagogical choices.  

The transformation unit reflects its title and represents a teachers ability to use their SK and 

model it into a form that is understood by learners. Shulman (1987), describes it as 

transforming knowledge in a ‘pedagogically powerful’ way. It also includes the appropriate 

selection of resources and materials to enhance learning potential.  

The next unit, connection, refers to the ability to make connections between prior learning 

in order to enhance future learning. It also reflects on a teachers understanding of when it is 

appropriate to make progressive steps to develop a persons learning. ‘Teachers should be 

able to employ their subject knowledge so as to ensure that their teaching stretches pupils' 

thinking and 'not merely keeps step with it.' (Alexander, 1992, cited in Garvey, 1996, p.269) 
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The final, yet equally important unit, contingency, refers to how a teacher responds to 

incidents within the classroom that are not planned for. It focuses on a teachers ability to 

deal with the situation in a cogent and informed way. For example, if a student asks a 

question that the teacher is not prepared for, they are able to divert from ‘the planned’ and 

use it as an opportunity to maximise learning. 

In summary, both SK and PCK are vitally important skills that a teacher should possess and it 

was through this recognition that the KQ was created to support and guide teachers to 

achieve educational success. 
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Analysis and evaluation of your subject knowledge for primary teaching  

Within this section I am going to evaluate and analyse my own SK in relation to my PTE and I 

will use specific lesson examples to support my findings.  In addition to influential literature I 

will consider how I have complied with the developing curriculum in Wales with reference 

to Professor Graham Donaldson.  

Donaldson created a comprehensive, independent review of the current Welsh curriculum 

and assessment arrangements, alongside his future proposal. The review is called Successful 

Futures (2015) and is centred around foundation phase and KS2. Successful Futures presents 

several arguments that promote the theory of PCK being essential within primary schools. 

Donaldson argues the importance of ensuring the curriculum is created in a way that excites 

young children and enables them to reach their full learning potential, both individually and 

teacher led (Donaldson, 2015).  

One incident where I felt that my understanding of PCK was not at the forefront of my 

planning was during a mathematics lesson on subtraction. This was the first lesson I had 

taught the class on subtraction, a topic which I initially felt I had a very sound understanding 

of. Each pupil started with seven blocks and they would then roll a 1-3 dice to determine 

how many blocks they would take away.  

It became evident halfway through that the pupils were struggling to share my 

understanding. They became very distracted and after a while the blocks became more of a 

hindrance than a support. At the end of the session I had a small plenary with the group, 

and I was disheartened by their answers which reflected little understanding of the topic. 

Thus, it became evident that I needed to reflect upon my lesson and evaluate my practice. 

This reflection is further supported by a case study by Bennet and Turners (1993) that 
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complied evidence from post graduate certificate in education (PGCE) students which 

suggested that for effective teaching to take place, class management needs to be 

recognised and implicated. A teacher needs to not only be able to organise and present 

their SK, but they also need to evaluate and reflect when obstacles arise (Garvey, 1996). 

Subsequently, I used this lesson as an opportunity to use Shulmans KQ to help me rectify 

the mistakes that I had made.  

Despite initially thinking I had a sound SK, it was clear from the plenary that I had in fact let 

myself down in the foundation unit and that my understanding was inadequate. However, 

the transformation unit was where I disappointed myself and my pupils the most. I failed to 

transform my knowledge in what Shulman (1987) described as a ‘pedagogically powerful’ 

way. My selection of resources proved ineffective and my lesson lacked creativity, which in 

turn had a negative effect on the learning experience. 

In recent decades, educational research has provided compelling evidence that the 

quality of the learning opportunities created by teachers affects students’ learning 

and motivation. 

                                                         (Hattie, 2009, cited in Kleickmann, 2012. Online) 

It was evident that my selection of resources had resulted in distraction rather than 

encouragement. Upon reflection of the transformation unit I realised I had neglected my 

role of giving a sound demonstration before sharing the task, therefore making it very hard 

for the children to form an understanding. As a result, I had lacked the ability to find ways in 

which my pupils could make a connection to prior learning in order to make the topic more 

relatable. I had failed to ‘think on ones feet’ (Shulman, 1987) due to a lack of preparedness 

which resulted in an absence of contingency.  
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Donaldson proposed that the new Welsh curriculum should be designed around the 

following 10 principles; authentic, evidence-based, responsive, inclusive, ambitious, 

empowering, unified, engaging, based on subsidiarity, manageable (Donaldson, 2015, p.14). 

The principles have been used as a guide to help evaluate the current curriculum and to 

help shape the future curriculum. Thus, I took on board the analytical observations I had 

made about my own practice and with the support of the KQ I created a revised lesson plan 

that I felt complied with Donaldson’s principle of making learning engaging for students.  

Engaging: encouraging enjoyment from learning and satisfaction in mastering 
challenging subject matter. 

  (Donaldson, 2015, p.14) 

 

I hoped that by doing so I would not only achieve a positive educational output, but also 

attain satisfaction and enjoyment from my pupils.  

My revised lesson plan (see appendix A) involved teaching my pupils subtraction through 

the form of bowling, an activity that not only did I know the children enjoy, but one which 

represented meaning and moved them away from the classroom table. I’d created ‘bowling 

record sheets’ for them to record their results on through the form of a subtraction number 

sentence. The children started with seven bowling pins (plastic cups) and they took it in 

turns to bowl the ball to see how many pins they could knock over. The combination of the 

plenary and the answers on their record sheets provided substantial evidence that this was 

a far more effective learning experience. 

Furthermore, the lesson supports Donaldson’s argument that it will no longer be enough to 

just deliver your SK to a class. A teacher needs to be able to apply exciting and engaging 

pedagogical skills in order to entice learners and enrich their learning experience 
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(Donaldson, 2015). He develops this theory further by emphasising the importance of the 

‘how’ and the ‘why’ of teaching (PCK) rather than just the ‘what’ (SK). ‘The intention is to 

release the creativity and energy of teachers to provide rich learning for children and young 

people.’ (Donaldson, 2015, p.64). 

The revised lesson ticked all the boxes of one that was ‘pedagogically powerful’ and 

engaging, as not only did they have educational fun, but they also attained a sound 

understanding of subtraction. The visual aspect of bowling also allowed the children to see 

how and why the answer happened. 

During placement I also experienced a situation where my SK was vital in preparing me for a 

situation in which I had not planned for. This incident took place during a digital compe-

tence lesson, with cross curricular literacy links, which required the children to create and 

type their own dinosaur stories onto a word document (See appendix B). The objective of 

the lesson was to ‘create a dinosaur story and insert the pictures to match’.  

 I had differentiated the success criteria to suit the different ability groups, for example, my 

high ability year ones success criteria was, ‘I can type simple sentences using capital letters, 

spaces and full stops’ and ‘I can use my sounds and use my CVC words’ for the lower ability 

year ones.  However, during the lesson, I had two pupils (pupil A and pupil B) with ALN who 

really struggled with the task and as a result were becoming very frustrated and reluctant to 

remain engaged. 

 Both pupils were struggling to find the correct letters on the keyboard it became apparent 

that they would not complete the task. I was concerned that the well-being of those two pu-

pils was at risk, especially when it came to orally presenting their work to the class. There-

fore, I reflected upon my SK of the DCF and what skills I felt would be more achievable for 
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these two individuals. I knew that one of the skills was to ‘Record audio which has relevance 

to the task’ (learning.gov.wales), so I asked pupil A and B to log onto HWB and referred 

them to a programme called JIT5. Instead of typing their stories, I asked pupil A and B to 

orally recorded their stories onto a voice clip and draw pictures to accompany their story, 

which they could then later present to the class. Both pupils responded well to this task and 

maintained full engagement throughout the lesson.  

 

When using the KQ to reflect upon this lesson, it was clear that my strong foundation had 

informed my decision to adapt the lesson plan, which in turn meant that I had succeeded in 

meeting the criteria for the contingency unit in the KQ. I was able to divert from ‘the 

planned’ and use it as an opportunity to maximise learning. My SK helped to prepare me for 

any complications and gave me the confidence to offer solutions and alternatives. Some 

people may argue that by personalising the lesson I deprived pupil A and B of practicing 

their typing skills. However, I felt that the lesson complied with the Donaldson’s value of 

‘Every child and young person benefits from personalised learning’ (Donaldson, 2015, p.26). 

In other words, as teachers we cannot take a one size fits all approach. If I had not personal-

ised the lesson to make it achievable for pupil A and B, then I would have been neglecting 

their individual needs and consequently their well-being. 

The lesson supported Donaldson’s purpose of creating ‘enterprising, creative contributors’ 

as pupil A and B showed the ability to, ‘express ideas and emotions through different media.’ 

(Donaldson, 2015, p.29).  Furthermore, the lesson showed consensus with Donaldson that 

digital competence is just as important as literacy and numeracy as I chose for the children 

to type their stories rather than write them by hand. 
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Successful Futures list several progression steps to help teachers comply with the new 

curriculum, all of which are centred around the concept of pedagogy. Step number 4 (‘Good 

teaching and learning means employing a blend of approaches including those that promote 

problem solving, creative and critical thinking’) (Donaldson, 2015, p.65)) supports the 

connection unit of the KQ and discusses the importance of pupils being able to evaluate and 

make connections in their learning in order for them to transfer knowledge and skills to new 

situations. I feel that I succeeded in meeting this concept during a science lesson I taught 

which involved an experiment called ’sticky ice’ (See appendix C). The lesson covered units 

within ‘Knowledge and Understanding of the World’ (communicating observations and 

measurements and exploring and experimenting), which will come under ‘Science and 

Technology’ in the new curriculum suggested by Donaldson (2015). It also complied with the 

proposal that literacy, numeracy and digital competence become cross curricular subjects 

that are embedded across the curriculum (Donaldson, 2015). LNF was covered within the 

lesson through ‘Making lists and tables based on data collected.’ (Year 1- Maths) and ‘Take 

part in activities with others and talk about what they are doing.’ (Year 1- Literacy) and the 

children used iPads for digital timers to ensure a fair test. (DCF). The learning objective of 

the lesson was ‘To understand why salt makes ice stick to string’. Each child had a bowl, ice 

cube, string and a variety of ingredients in front of them alongside their results sheet to 

record their findings on. The children, accompanied with my guidance, tested which 

ingredients reacted with the ice and caused the string to stick. When it came to 

experimenting with the salt I moved away from my ‘planned’ criteria as I saw it as an 

opportunity to make a connection to prior learning (Shulman, 1987).  
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During the previous week I carried out a dinosaur ice excavation with the children to teach 

them about the different substances that can be used to melt ice (see appendix D). I froze 

plastic dinosaurs in ice and presented the children with various substances, one of which 

was salt, and asked them to experiment and see which one melted the ice the fastest. By 

the end of the experiment all the children agreed that salt was the most effective substance 

to melt ice. 

Therefore, during the sticky ice experiment I asked the children to think about why it was 

that the ice stuck to the string when we used salt. I prompted them to think back to our ice 

excavation and what we had learnt during that lesson. Immediately, one child explained 

that ‘salt melts the ice and makes the string stick!’. I then used this understanding as an 

opportunity to maximise learning by explaining to the children the scientific explanation 

behind the chemical reaction.  

During the plenary I asked each child to explain the chemical reaction to me as they left the 

classroom. Their answers showed that they had a sound understanding and I believe this 

came down to their prior knowledge of ice and their ability to make a connection. It is 

therefore vital to use PCK to make learning relatable for pupils in order to promote problem 

solving and critical thinking. It was important that I used my understanding of the 

connection unit to build upon previous experiences and to create an experience which 

engaged my learners and allowed them to make progressive steps towards developing their 

learning. The outcome of the lesson also provided evidence for Donaldson’s purpose of 

developing young people as ‘ambitious, capable learners, ready to learn throughout their 

lives’ as they were ‘building up a body of knowledge and have the skills to connect and apply 

that knowledge in different contexts’ (Donaldson, 2015, p.29). 
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Conclusion 

In summary, despite a clear theoretical distinction, it is evident that both SK and PCK have a 

positive correlation and when combined the outcome demonstrates that of effective 

teaching.  Through personal practice I can confidently say that SK is only worthwhile if it is 

presented through the most effective and pedagogically powerful form. 

Within my future practice it is imperative that my SK is up to date and complies with 

Donaldson’s proposals in order to achieve the highest standards of teaching. Furthermore, I 

will continue to refer to the KQ, as it is a highly effective framework which helps to evaluate 

and improve both SK and PCK, which in turn leads to higher educational gains for pupils. 
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APPENDICIES 

Appendix A- Bowling Subtraction Lesson Plan 
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Appendix B- Digital Competence Lesson Plan 
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Appendix C- Sticky Ice Lesson Plan 
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Appendix D- Ice Melting Lesson Plan (Dinosaur Excavation) 
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