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INTRODUCTION 

Teacher’s subject knowledge has confirmed an increase of 

acknowledgment by being significantly important throughout children’s 

education. (Coe et al, 2014, p.2) states that a “teacher’s subject 

knowledge, and their understanding of how pupils handle this subject, 

has strong evidence of impact on student outcomes.” Although Coe et al 

(2014) explains that teacher’s subject knowledge has a positive effect on 

children’s learning, it may also have a negative effect on their learning. 

Supposing a teacher allows their knowledge fall below a specific point, 

then it will have a consequential hindrance on their student’s education. 

However, in addition to having a strong understanding of the knowledge 

being taught, the most effective teacher needs to understand the way 

students consider the information and have the ability to evaluate the 

students thinking and methods.  

For the purpose of this essay I have focused on ‘subject knowledge’ and 

‘pedagogical content knowledge’ throughout the literature review, whilst 

comparing a variety of literature in comparison to Shulman and 

Rowland. To respond to the analysis and evaluation section, I have 

followed aspects of subject knowledge as identified by Rowland et al., 

(2003), ‘The Knowledge Quartet’. 

Throughout this assignment, I will refer to the primary school as 

‘Placement A’, I have taken away the school’s name to ensure 

anonymity. Names of the teachers, pupils and the school will all remain 

confidential throughout my assignment. Throughout my PTE1 I was 

based in the reception class, with children aged between 4 and 5 years. 

‘Placement A’ is an English medium school with 429 pupils currently 

attending, aged between 3-11 years old. In their latest Estyn report in 
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the year 2012, the school received ‘good’ for their current performance 

and ‘excellent’ for their prospects for improvement.  

 

A CONSIDERATION OF THE LITERATURE 

Shulman (1986) informs us subject matter knowledge in teachers require 

the capability to not only define the ‘accepted truths in a domain’, but 

also have the ability to explain why it is, why it is meaningful and how it 

associates with other concepts. Shulman (1987) believed there were 

seven categories of knowledge which stimulates teacher understanding 

in order to promote understanding amongst children:   

“Content knowledge; general pedagogical knowledge; curriculum 

knowledge; pedagogical content knowledge; knowledge of learners and 

their characteristics; knowledge of educational contexts; knowledge of 

educational ends, purposes, and values, and their philosophical and 

historical backgrounds.” (Shulman, 1987, p.8) 

Shulman (1986, p.9) defines subject matter knowledge as “knowledge of 

content of the discipline per se” which contains two types of knowledge; 

substantive and syntactic knowledge, as identified by Schwab in 1964. 

Rowland and Turner (2007) explain that substantive knowledge contains 

the “key facts, concepts, principles and explanatory frameworks in a 

discipline” whereas the syntactic knowledge contains the “nature of 

enquiry in the field, and how new knowledge is introduced and accepted 

in that community.” (Rowland and Turner, 2007, p.107) 

Alongside Schwab’s (1964) dissimilarity amongst both substantive and 

syntactic knowledge, Bloom’s cognitive taxonomy also aids teachers as 

they represent subject content knowledge. The original taxonomy (1956) 
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entailed six categories: ‘knowledge, comprehension, application, 

synthesis and evaluation’. Bloom explained that all categories placed 

after knowledge were perceived as ‘skills and abilities’, helping us 

understand that knowledge was the requirement for implementing skills 

and abilities within the classroom. Meanwhile, a more recent version of 

Blooms ‘Original Cognitive Taxonomy’ has been published, ‘The 

Revised Taxonomy’ (2001) which has introduced six new ‘action words’ 

describing the cognitive processes in which learners will work with 

knowledge: ‘remember, understand, apply, analyse, evaluate and create’ 

(Armstrong, 2019, online). 

To ensure effective teaching Shulman (1986) believes that: 

“The teacher need not only understand that something is so; the 

teacher must further understand why it is so, on what grounds its 

warrant can be asserted, and under what circumstances our belief 

in its justification can be weakened and even denied. Moreover, 

we expect the teacher to understand why a given topic is 

particularly central to a discipline whereas another may be 

somewhat peripheral.” (Shulman, 1986, p.9) 

This telling us that teachers’ not only need an in-depth understanding of 

the subjects taught at school, but also the capability of extending their 

knowledge in order to progress the children’s learning. Nevertheless, 

Hattie (2012) disagreed with Shulman (1986) as he identified that 

subject matter knowledge was only a minor reflection in children’s 

educational achievement.  

Shulman (1987) highlighted the alteration of teacher subject knowledge 

into the pedagogical content knowledge. According to Shulman (1987), 

Campton and Stephenson (2014, p.14) the definition of pedagogical 
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content knowledge is “the bridge between the teacher’s knowledge and 

enabling students to know it.” Shulman views the pedagogical content 

knowledge in a way where the subject can be represented to others in a 

comprehensible way. In agreement with Shulman is Donaldson as he 

explains in chapter 5 of Successful Futures (2015) that: 

“Pedagogy is about more than ‘teaching’ in the narrow sense of 

methods used in the classroom. It represents the considered 

selection of those methods in light of the purpose of the curriculum 

and the needs and developmental stage of the children and young 

people. It combines theoretical and practical knowledge and skills 

with fine judgment about what is required to promote effective 

learning in particular contexts. It lies at the heart of what is means 

to be an excellent teacher.” (Donaldson, 2015, p.63) 

However, Rowland and Turner (2007, p.107) explain that pedagogical 

content knowledge is difficult to explain, visualising the similarities and 

connection between “knowing something for oneself and being able to 

enable others to know it.” Pedagogical content knowledge interprets 

different ways of representing the knowledge which makes it 

understandable to others. According to researchers and practitioners, 

pedagogical content knowledge is acknowledged extensively as an 

important factor for improving children’s knowledge and achievement. 

Shulman strongly believes that to ensure pedagogical content 

knowledge and effective teaching, it is essential that teachers deliver 

powerful subject taught lessons in the form of: examples, illustrations, 

demonstrations and explanations, ways in which the teacher will deliver 

the subject to make it more understandable for the children. 
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In comparison to Shulman’s (1986) feature between subject matter 

knowledge and pedagogical knowledge, the knowledge quartet identifies 

a variety of situations where knowledge can be seen in teaching. The 

commencement of the knowledge quartet was acknowledged by T. 

Rowland, P. Huckstep and A. Thwaites in the year 2003. The knowledge 

quartet is “comprehensive as a tool for thinking about the ways that 

subject knowledge comes into play in the classroom” (Rowland et al., 

2003, p. 97) which commenced in observations of teaching mathematics 

in the primary setting, and can be seen in four dimensions;  

Foundation: 

The foundation category contains the knowledge, beliefs and 

understanding established in the trainee’s profession, preparing them for 

their teaching role within the classroom. Rowland et al., (2003) states 

that: 

“Such beliefs typically concern different philosophical positions 

regarding the nature of mathematical knowledge, the purposes of 

mathematics education, and the conditions under which pupils will 

best learn mathematics.” (Rowland et al., 2003, p. 97 & 98) 

Rowland et al., (2009) inform us that it is important that teachers 

distinguish factors which are important when delivering a mathematics 

lesson. This coincides with one feature from the mathematical 

knowledge for teaching; the intention of teachers purpose with the 

theoretical foundation is to conduct instructional decisions, instead of 

depending on other teachers. 
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Transformation: 

The transformation category concerns the knowledge-in-action through 

planning and teaching. Shulman (1987) believes that the knowledge 

base for learning is eminent by the way the teachers are able to 

transform the content knowledge processed into pedagogically forms, 

such as: illustrations, explanations, analogies, examples and 

demonstrations.  

Connection 

The connection category relates to the consistency of the planning and 

teaching shown during a lesson or multiple lessons. Rowland et al., 

(2003) explains that the connection should consist of a series of topics 

within and between each lesson, which include: 

 “The ordering of tasks and exercises which reflect deliberations 

and choices entailing both knowledge of structural connections 

within mathematics and an awareness of the relative cognitive 

demands of different topics and tasks.” (Rowland at al., 2003,      

p. 98) 

Contingency 

The contingency category concerns different classroom events which 

you are unable to plan for, for example, having the ability to respond to 

children’s questions and ideas. A constructivist’s outlook on learning 

provides important viewpoints on children’s contributions during lessons. 

To simply ignore children’s idea’s or call them ‘wrong’, can be revealed 

as having very little interest in what they have to say / what they feel 

they have learnt. However, according to (Brown and Wragg, 1993, p.20) 

“our capacity to listen diminishes with anxiety”, this telling us that a 



1700331 
 

8 
 

teacher’s uncertainty about subject knowledge may be caused by 

anxiety. Anning and Edwards (1999) support the contingency category 

as they believe that the deeper a teacher’s subject knowledge is, the 

more likely they will be confident in listening to children’s interests, 

contributions, ideas and questions. 

Whilst teacher knowledge plays a vital role in teacher expertise, it 

involves more than just knowledge. Skills and attitudes also effect the 

teaching and learning aspect. Studies have shown that in early years 

learning, sociocultural mechanisms of learning are highly important 

aspects when building children’s knowledge. Cullen (1999) argue that: 

“The professional knowledge base of early childhood teachers 

should incorporate greater awareness of subject content knowledge.” 

(Cullen, 1999, p.13) 

However, in disagreement with Cullen (1999), Hattie’s (2012) visible 

learning informs us that teachers subject knowledge has little attainment 

on children’s achievements. Hattie (2012) believes that it is more about: 

“How teachers see the surface and the deeper understandings of 

the subjects that they teach, as well as their beliefs about how to 

teach and understand when students are learning and have 

learned the subject.” (Hattie, 2012, p.28) 

In agreeance with Hattie (2012), it is vital that teachers not only have the 

subject knowledge and know how to deliver a lesson, but also knowing 

when the children have succeeded in the subject and how to move their 

learning  forward in order to progress their education has a significant 

role in the profession. 



1700331 
 

9 
 

A considerable amount of research has stated that the early years 

appears to be divided on the beliefs about subject knowledge. Curtis 

(1998); Corrie (1999) and Nutbrown (1999) argue that a:  

“Subject-based approach to curriculum is a contrary to the ways 

children think and learn and invites inappropriate, formal, ‘push-

down’ pedagogically oriented approaches.” (Curtis, 1998; Corrie, 

1999; Nutbrown, 1999) 

However, Wylie et al (2004) disagrees with the above statement and 

believes that subject-based results are seen as necessary, arguing that 

subject knowledge plays a vital role in supporting the children’s learning. 

In  agreement with Wylie et al (2004), other research proposes that 

teachers who are confident when delivering their subject knowledge 

have more of a possibility to identify and take full advantage of children’s 

potential learning, Anning and Edwards (1999). 

Hattie (2009) and McCaffrey et al., (2004) explain that depending on the 

quality of lessons delivered by teachers will affect the children’s learning 

and motivation throughout their education. Teacher’s content knowledge 

and pedagogical content knowledge have both proven to affect 

children’s learning, especially in the area of mathematics, Baumert et al., 

(2010); Hill et al., (2005). Due to the importance of teacher knowledge in 

children’s learning progress, teacher education is seen as an important 

aim of educational improvement. One of the foremost demands that 

arise within teacher education is the assessment of teacher knowledge.  

Ofsted (2009) informs us that subject knowledge helps improve the 

standard of teaching whilst inspiring pupils and helping them achieve the 

best possible results, explaining why subject leadership in primary 

schools is harder to improve: 
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 “Having a teacher with specific subject knowledge was often a 

matter of chance, although the effective primary schools knew this 

and took steps to minimise the risk of its absence. They also found 

ways to identify and tackle weaknesses in teachers' subject 

knowledge, such as through links with partner schools, using 

advanced skills teachers or other experts, or securing focused 

professional development. The role of the subject leader was vital 

in developing and maintaining high quality teaching in individual 

subjects but too many subject leaders had too limited a role and 

too little support to carry it out effectively.” (Ofsted, 2009, p.5) 

 

ANALYSIS AND EVALUATION OF YOUR SUBJECT KNOWLEDGE 

FOR PRIMARY TEACHING 

Throughout my PTE1 I had the privilege of working in the reception 

class, teaching children aged between 4 and 5 years. I felt very 

fortunate, as for the past three years I have been working as a teaching 

assistant within a reception class, therefore feeling rather confident with 

my level of subject knowledge for that age. During my time in the 

‘Placement A’, it was clear to see that the new curriculum as proposed 

by Professor Graham Donaldson was progressively being developed 

throughout the school, this was noticeable throughout my time in the 

reception class. Recommendation 3 in Successful Futures (2015) 

informs us that the new curriculum should have 4 purposes:  

“The purposes of the curriculum in Wales should be that children and 

young people develop as: 

1) Ambitious, capable learners, ready to learn throughout their lives 
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2) Enterprising, creative contributors, ready to play a full part in life 

and work 

3) Ethical, informed citizens of Wales and the world 

4) Healthy, confident individuals, ready to lead fulfilling lives as 

valued members of society” (Donaldson, 2015, p.29) 

Donaldson’s new curriculum is aimed to develop confidence and 

capacity in children. Depending how teachers educate children will have 

a strong effect on the development of children’s confidence and 

capacity. Taking into consideration the new curriculum, I was mindful of 

the cross-curriculum responsibilities; literacy, numeracy and digital 

competence, making myself aware by including these responsibilities 

into as much of my planning as I could. Donaldson explains that the 

intention requires more creativity and energy from teachers, in order to 

deliver rich learning opportunities for children.  

The requirement for outstanding subject knowledge is equally as 

important in early years learning as it is in other phases. However, some 

would argue that having strong subject knowledge in the early years is 

more important, especially when early mathematical concepts are 

formed: 

“If teaching involves helping others to learn then understanding 

the mathematics subject content to be taught is a fundamental 

requirement of teaching” (Aubrey, 1997, p.3) 

The activities I will be discussion today are regarding a mathematical, 

P.E, welsh and topic / literacy lesson. The knowledge quartet was taken 

into consideration throughout the planning of all my lessons. 
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Foundation 

The foundation category notifies pedagogical choices and strategies in 

an essential way. In order to apply the foundation strategy I considered 

the pupil voice, where the children voiced out that they wanted to have 

more outdoor learning and to learn about owls. This coincides with 

Donaldson as he suggests that children need to become more involved 

during the planning of their learning, through discussions on their current 

ability levels and how they can obtain enough support to achieve the 

best future objectives.  

The lessons I will be discussing as part of the foundation category are 

regarding two mathematical lessons, ‘one more than’ and ‘one less than’ 

(See figure 1.1 and figure 1.2) The focus task during both lessons 

entailed the children throwing a beanbag onto a number on the written 

number line provided on the yard, orally saying the number, hopping to 

it, working out the number that is ‘one less than’ or ‘one more than’ the 

given number and jumping to it. During the ‘one less than’ focus task, I 

had one group of children who really struggled with this particular task 

and could not agree with each other. This group of children found the 

activity difficult as they would automatically add ‘one more than’ instead 

of going back one number. This was due to me not applying certain 

forms of pedagogical methods and not explaining the aim of the focus 

task in the way the children were able to understand. During the 

introduction I used different terminology in support of ‘one less than’ 

allowing the children to understand the activities better, however, during 

the main focus task I mainly used the term ‘one less than’ which caused 

slight difficulty for one learning group. Walker (2006) defines pedagogy 

through explaining that it is all about teaching and who is being taught. 

Whereas (Stierer and Antoniou, 2004, p. 277) believes that it is the 
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“processes and relationships of learning and teaching”. Due to only 

using one term throughout the focus task, I did not consider the 

relationship between the teaching and learning. Khan (2000) has 

created a list of different methods and strategies which are developed 

under his pedagogical section in his ‘eight-component framework for e-

learning’, unfortunately due to various reasons I was unable to use these 

certain methods in order to apply successful pedagogical methods 

throughout my lesson. During this particular lesson, according to Khan 

(2000) what I needed to incorporate in order to ensure effective 

pedagogical methods were; demonstration, discussion, modelling and 

debating.  

In comparison to the ‘one more than’ lesson during the previous week, I 

had not managed my time effectively, therefore was unable to include 

these types of methods. However, during the previous week, my feelings 

regarding the lesson were more positive. I  managed to include all of the 

methods above, providing the children with a clear demonstration of 

what was needed, a discussion involving the different terms for ‘one 

more than’, debating the answers the children were providing and 

modelling how I wanted the children to complete the focus task at the 

beginning of the activity. This activity coincides with (Ball et al., 2008, 

p.399) as they explain that content knowledge “must be able to do the 

work that they assign to their students.” During this activity I successfully 

used all correct terminology and notations and identified when students 

answered questions incorrectly. 

Transformation 

The lesson which I will be discussing as part of the transformation 

category will be a P.E lesson which I taught in the second week of PTE1 



1700331 
 

14 
 

(see figure 1.3) By the end of the lesson, the children had successfully 

completed; making their body roll in different ways, perform a range of 

different rolls and join a range of movements to create a short sequence. 

(Shulman, 1987, p.15) explains that to accomplish the transformation 

category, teaching is renowned for “the capacity of a teacher to 

transform the content knowledge he or she possesses into forms that 

are pedagogically powerful.” This was achieved through examples, 

explanations and demonstrations. I supplied each station with a visual 

card, including the step by step of each roll, this gave the children a 

clear example of how they needed to complete each roll / jump. 

Throughout the introduction, the children had the opportunity to go 

around each station, giving examples of when they would have 

performed these rolls / jumps before, or where they would have seen 

them previously. Explanations of each roll, jump and sequence were 

explained in the introduction and throughout the lesson, if children were 

finding them difficult. The P.E lessons which I taught during my time in 

‘Placement A’ all followed up from the first week, making it slightly more 

difficult each week. I noticed that the explanations for each roll and jump 

were not occurring as often during the last few weeks, this due to the 

children remembering them from previous weeks, this I felt was a 

positive aspect of my teaching. Demonstrations occurred throughout the 

lesson. During the introduction I would go around each station modelling 

the roll, jump and sequence for the children. In order to get the children 

involved throughout the demonstrations, I asked for volunteers to help 

me model the different rolls and jumps to the other children. 

Connection 

The connection category relates to the consistency of the planning and 

teaching presented across the lesson or series of lessons by building on 
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children’s prior knowledge. The lesson which I will be discussing as part 

of the connection theory will be the first Welsh lesson that I taught during 

my time in ‘Placement A’ (see figure 1.4) As recommended by Professor 

Graham Donaldson in Successful Futures (2015), the Welsh language 

was used throughout all my lessons and a daily basis. Recommendation 

22 in Successful Futures states that: 

“There should be a renewed focus in schools on learning Welsh 

primarily as a means of communication, particularly oral 

communication and understanding” (Donaldson, 2015, p.60) 

The Welsh language was being used on a daily basis throughout the 

day, between all teachers and students. In comparison to my first day in 

‘Placement A’, it was noticeable to see how much more confident the 

children were becoming when using the welsh language.  

The lesson commenced with a Welsh powerpoint story called ‘Cuddio’ 

on the interactive whiteboard. The context of this story was about Will 

the squirrel and his friends playing hide and seek. After the completion 

of every slide, I made sure I translated every word, asking if the children 

understood what the words meant and what was happening during each 

slide. Before commencing the focus task, we had a recap of all the 

language used throughout the story – “Ble mae …” (where is), “Dyma 

…” (here is) “Dyma fi” (here I am). I explained to the children that our 

lesson was going to entail a game of hide and seek in Welsh, using the 

language from the story. 

Coinciding with Rowland et al., (2003) as he explains that the connection 

should consist of a series of topics within and between each lesson, I 

had been introducing the Welsh language to the children on a daily basis 

leading up to the first Welsh lesson. Activities included asking them to 
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listen to a variety of vocabulary, repeating the words after me, and 

constantly checking whether they understood the terminology / 

explaining and translating the vocabulary. In order for the language to be 

progressed and understood, the story ‘Cuddio’ would be re-introduced to 

the children at the beginning of every Welsh lesson, as a follow up from 

the first lesson. Hopeful that the children would remember the 

terminology and were able to tell me where the animals were hiding / 

who was hiding where, using the Welsh language. The same 

terminology from the story ‘Cuddio’ was used throughout the different 

activities during the Welsh lessons, this I strongly believed helped 

influenced the children on their progress and understanding of the 

language. In comparison to the first Welsh lesson, it was noticeable to 

see how much more confident the children were becoming when using 

the Welsh language.  

Contingency 

The lesson I will be discussion as part of the contingency category is a 

topic / literacy lesson where the children had to recall facts about owls, 

following my in-school owl visit (see figure 1.5) Previously that week I 

had introduced the story ‘Owl Babies’ and delivered a lesson on what 

the children know about owls following the story. Considering our topic 

was ‘what happens when I fall asleep’ and knowing the children wanted 

to learn about owls after the pupil voice lesson, I had organised for West 

Wales Falconry to visit our school the morning before the lesson. 

Unfortunately, the lesson did not go as well as I anticipated. When the 

children were asked to recall facts from the owl visit, they would only 

recall facts from the story ‘Owl Babies’ which was read to them at the 

beginning of the week. Due to me expecting to receive facts from the owl 

visit I was unsure of how to respond as I did not want the children feeling 
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disappointed. When asked to recall facts from the owl visit, the children 

were unsure of how to respond, especially as they felt like they had 

answered the question asked, only they were recalling facts from the 

story. Rowland et al., (2003) explains that:  

“To put aside such indications, or simply to ignore them or dismiss 

them as ‘wrong’, can be construed as a lack of interest in what it is 

that that child (and possibly others) have come to know as a 

consequence, in part, of the teacher's teaching.” . (Rowland et al., 

2003, p. 98) 

Reflecting on this statement, I was afraid of dismissing them as ‘wrong’, 

as theoretically the children were not wrong at all.  

 

CONCLUSION 

After considering the children’s reactions to my instructions throughout 

the mathematics lesson, ‘one less than’, I need to consider using the 

correct pedagogical methods in order to progress my next steps for 

future learning. The children found this activity fairly difficult due to me 

not applying certain forms of pedagogical methods and not explaining 

the aim of the focus task in the way the children were able to 

understand. 

Evidence from the literature  confirms that a teacher’s subject knowledge 

is extremely important and vital throughout children’s education. 

However, whether teachers are subject specialists or not, they also need 

a wide range of skills and attitudes to support the children on achieving 

the best possible outcomes throughout their education. These skills 

should include; relationships with the children, subject matter knowledge 
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and an understanding of the pedagogical processes which are required 

to develop the understanding in subjects. Without these skills and 

knowledge, it is highly questionable whether the teacher will deliver 

effective teaching and learning.  

No matter how much knowledge a teacher encompasses , the delivery 

of that knowledge will not be successful if it’s not delivered correctly to 

the appropriate abilities of the children. Hill et al., (2005) agree with this 

statement as they propose that it is not the content knowledge but more 

the knowledge of how you deliver the subject which is influential to the 

children. 
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Appendices 

Figure 1.1 
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Figure 1.2 
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Figure 1.3 

 



1700331 
 

22 
 

Figure 1.4 
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Figure 1.5 
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