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Why teacher subject knowledge is important in relation to teaching Language and Mathematics in primary schools in Wales

This essay will serve to highlight the importance of teacher subject knowledge regarding teaching Mathematics and literacy in a Welsh primary school. Teachers need to possess a whole host of knowledge when considering the learning needs of children. This isn’t just about the knowledge of the subject, it is also extended to the knowledge of each child, how they learn, resources, stages of learning and differentiation, how best to transfer knowledge from teacher to learner as well as knowledge in what theory says would benefit the children in learning. It is about the teacher being able to develop a way of thinking wherein they are constantly evaluating their own learning and knowledge of subjects and children to help develop each child in their class to the best of their ability. J Hattie (2012) explains that teachers need to ‘ask themselves about the effect they are having on student learning’ and that ‘the most powerful way of thinking about a teacher’s role is for teachers to see themselves as evaluators.’ This signifies the importance of a teacher’s knowledge in all aspects of teaching, everything they do in the classroom effects a child’s learning and as a result, as teachers we need to constantly evaluate the effects our choices in the classroom have on children. This essay will focus on the learning of a Key stage 2, year 5-6 class. The focus in literacy will be on the ‘writing’ strand of the curriculum with the elements being ‘writing accurately’ the aspects ‘grammar punctuation and handwriting’ and the specific skill being ‘use the full range of punctuation to guide the reader in complex sentences, e.g. commas, bullet points, speech marks and apostrophes for possession.’ Department for Education and Skills (2015).
Mathematics will focus on ‘using number skill’ strand, ‘Fractions, percentages, decimals and ratio’ element with the specific skill being on ‘Use simple ratio and proportion’ Department for education and skills (2015).

When thinking about teacher subject knowledge in Mathematics, one model that is important to consider is the ‘knowledge quartet’ this is a ‘theoretical framework for the analysis and development of mathematics teaching.’ www.Knoweldgequartet.org The knowledge quartet refers to four strands in which the teacher understands - ‘foundation’, models- ‘transformation’, makes connections- ‘connections’ and responds to difficulties- ‘contingency.’ (see image below)
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‘Essentially, the Knowledge Quartet provides a repertoire of ideal types that provide a heuristic to guide attention to, and analysis of, mathematical knowledge-in-use within teaching.’ Rowland and Ruthvin (2011). This guides us on how to use the knowledge of the subject matter and transfer that knowledge in a way that will be applicable to the learners. This is one of the models I used when I first learned that I would be teaching ratios to a year five/six class. It had been a long time since using ratios myself so I knew I had to re-learn the subject knowledge for myself, after this I thought of how I could teach it in order for the learners to best understand. After this I thought how I could connect to prior/future learning and finally during the lesson will their be ways to respond to and exploit opportunities to maximise learning. As a result of using this model I came up with an introductory session of ‘Cocktail making’ (see appendix 1 – lesson plan) this was a hands on lesson that would easily link in to future learning.

Teacher knowledge is important across all aspects of teaching. A major factor is pedagogical approaches and what works best for your children. This is one of the main reasons the first lesson for ratio was planned to work in groups. Vygotsky’s theory of the zone of proximal development (Vygotsky, L. 1962) is emphasised here. The theory states ‘cognitive development stems from social interactions from guided learning within the zone of proximal development as children and their partner's co-construct knowledge.’ So as the teacher, I am giving them the guided learning opportunity and putting them within the social situation, it is then down to the children to work together and scaffold each other’s learning building on the knowledge they already have. This type of learning is not new, The Hadow report (1931) emphasised that learning in the primary school should be seen in terms of “Activity and experience, rather than knowledge and facts to be stored.” This embeds Vygotsky’s theory, children need to be given the opportunity to take part in fun and engaging activities with peers in order to help build upon and acquire knowledge, rather than rigid independent teaching that focus solely on the learning of facts and figures. Vygotsky’s theory is also backed up by (Fruend 1990) who led an investigation into the value of intervention. Children were asked to furnish a dolls house to establish a baseline of what they were already capable of in identifying furniture and placing them appropriately. They were then split into two groups, one group working amongst themselves, the other working with their mothers, they were then assessed with a furniture sorting task. The ones working with their mothers showed significant improvement, whereas the other group had not changed much at all, paraphrased from Flannagan (1996). This signifies the importance of teacher knowledge when planning lessons. The lesson could have quite easily been planned as an independent task, however, with the knowledge I have of understanding that children work better when they are able to work in a social situation and have More knowledgeable others (MKO) to work with, this is when children develop and learn. 

A very important aspect of teacher knowledge is having the ability to know and understand the needs of the children in the classroom and being able to plan lessons that are fun, engaging and will help to develop the children’s learning. ‘Children and young people want lessons to be more relevant and engaging, with more practical lessons, more fun, more interactivity.’ Donaldson (2015). This is the ideology that Donaldson wants to introduce with the new curriculum, lessons that engage the children, more hands on and more fun. This is why I decided to have an initial practical lesson for ratio, it is a good way to introduce children in a fun and engaging way that they can relate to instantly. 
While fun and engaging lessons are important, we also need to understand that children are in different stages in their learning and development. It is for this reason why it is so important to differentiate to meet the needs of each learner in your class. Jo Boaler (2015) states that, ‘Children develop at different rates, and they reveal different interests, strengths and dispositions.’ This goes on to suggest the importance of teachers to provide stimulating environments for all learners which can peak and nurture their interests, as well as teachers being able to recognise and develop the potential that children show at different times and areas of learning. This signifies the importance of understanding the learning needs of all children within your classroom. All children develop at different rates and stages, they all have different interests and learn in various ways. It is therefore the teacher’s responsibility to get to know each child, to acquire the knowledge needed to plan and implement lessons that are appropriate and engaging for all learners abilities. 

Even though this first Ratio lesson was fun and engaging, it didn’t give me much indication as to the levels of ability of the children in regard to the subject matter. This was identified in my second lesson on ratio, even though I had differentiated for ability levels, because I was unaware of what those ability levels were, the majority of the children in the class struggled with the task. This can be seen in my arc reflection (appendix 2). Children still managed to hit the lesson objective, however, because I miss calculated the ability levels it was far more difficult than it needed to be, I even had to stop the lesson a number of times to help the class. However, this is a positive, teachers need to have subject knowledge but also need to have the knowledge to be able to reflect on the lessons and develop them further to help hit the needs of all children in the class. Johnstone and Nahmad-Williams (2009) explains that, ‘Reflective practice is an active process which involves enquiry and motivation to learn from our personal experience.’ They go on to say that, ‘individuals can develop personal reflection in order to understand and develop their own performance.’ This shows us how important it is to reflect on every aspect of teaching within the primary school setting, in order for a practitioner to develop fully, we need to reflect on our own performances, good or bad, and learn from each of them so that we can constantly improve on our own teachings. 

When teaching Literacy it is very important that teachers are aware of subject knowledge, it is no good for a teacher to give a lesson to thirty children on the difference between ‘effect and affect’ if the teacher themselves doesn’t fully understand the subject matter. This is what I made sure of during my apostrophe lessons. I believe I had a good grasp on using apostrophes for possession and contractions, however, before the lessons I ensured that I went over both types of apostrophes so I was confident in what I was teaching. ‘Effective teaching and learning in language and literature depends upon strong subject knowledge.’ Gamble and Yates (2008). This demonstrates that in order to be an effective teacher, then that teacher needs to have strong subject knowledge on what there are teaching in order to transfer the learning to the children. Donaldson (2015) also argues this point in his new curriculum reform that good teaching practices rely on, ‘Subject and methodological expertise.’ This shows us that with the upcoming changes, teachers are required to have ‘expertise’ subject knowledge and only then will that knowledge along with good pedagogical practices be transferred to the child’s learning and development. This transfer of knowledge is backed up by Hattie (2012) and also links to Vygotsky’s (1962) theory of social constructivism. Hattie (2012) tells us that Teachers actions and their use of ‘Resources (peers)’ have a direct result on moving a student from what they can do, to what the teacher wants them to be able to achieve. As we can see, it is the teacher’s actions within the classroom and their use of all that is in (and out) of the classroom that effects a child’s learning. 

However, it is one aspect of teaching to have the knowledge on the subject, imparting that knowledge to your students is a different aspect. A teacher could understand everything that they are teaching, but if their pedagogies and understanding of how children in their class learn best is not of a good standard, then they can’t expect knowledge to be passed on to the children. Leblanc and Gallivan (2009) believe that, ‘Teacher education programmes should impart the knowledge, skills and dispositions, that all educators need for affective education.’ This highlights an important point, while teacher training programmes help educators become the best possible teachers they can, it is up to ‘all educators’ to maintain that level. Practitioners need to be proactive in their teachings, what works best for my class? How can I improve on my teachings? What does theory say? These are some of the many questions that teachers need to be reflecting on constantly in order to maintain and develop further a high level of teaching. 

Theory Plays a vital role when teaching children, there are many theories and theorists with their own beliefs and there are pros and cons to nearly all of them. This is something I considered when teaching on placement. One approach that I took during the first Apostrophe lesson was a behaviourist approach. B. F. Skinner (2012) was a psychologist who believed that human behaviour could be ‘Conditioned’ through positive and negative reinforcement with a behaviour then ‘more or less likely’ to occur, this theory was called operant conditioning. Using operant conditioning I decided to use my apostrophe lesson and play a matching card game. Children would have five minutes in groups to complete the challenge (successfully), all that completed would get a reward (dojo points) and the group to finish first would get five bonus points each. No points would be rewarded if all the cards weren’t all correctly matched. The theory being that the children would work hard at the task in order to gain the reward at the end of it. The game was a great success, all children were fully engaged in helping their group and all groups finished the task well within the time set. However, not all theory would suggest that it was the ‘Conditioning’ that led children to working hard and completing the task. Piaget (1936) idea of constructivism would argue that in order for the learning to have taken place ‘Building blocks’ or ‘Schemas’ would have already have had to be in place in order to build on that knowledge. Bransford et al (2000), talk about Piaget’s theory in their book, ‘How people learn’ they say that, ‘In the most general sense, this contemporary view of learning is that people construct new knowledge and understanding based on what they already know and believe.’ This theory would then suggest that it was not the reward system put in place which helped the children in my class learn, merely, that they were only able to learn because the foundations of learning to enable them to do so, were already there in the first place. 

Not all subjects are going to be to every child’s liking. Some children love maths, some hate it. Some children love P.E, some hate taking part. Everyone has their own likes and dislikes when it comes to things we like to do. It is no different for teachers, there are subjects that teachers love to teach and some they would rather avoid teaching altogether if they could. No amount of subject knowledge can make up for a teacher with a bad demeanour in class.  When it comes to my personal teaching philosophy I believe that enthusiasm is essential. Is literacy (apostrophes) my favourite lesson to teach? No, not particularly. However, I will teach every single lesson the same as the last, with an abundance of enthusiasm. Children are excellent at picking up on any emotional ques, especially facial expressions. Saarni and Harris (1989) explain that, ‘Children’s concept of emotions may be anchored to facial expressions.’ This goes on to suggest that children will focus on the same set of core emotions that is conveyed to them, happy, sad, angry etc. Therefore, it is important to enter the class room in an enthusiastic and happy manner each time. Children will feed off this emotion and apply it to themselves. When you are an enthusiastic teacher you are more likely to create a learning environment that helps stimulate the child’s learning, regardless of what the subject is. ‘Indoor and outdoor environments that are fun, exciting, stimulating and safe promote children’s development and natural curiosity to explore and learn through first-hand experiences.’ DCELLS (2008). This is why during my literacy lesson I planned a fun engaging activity. I firstly gained the extra subject knowledge I needed, then I thought of ways I could create an environment that would be fun and engaging for all children involved. These are the reasons I believe that the literacy lesson was a success. 

In conclusion, there is much more to subject knowledge that just the subject that is being taught. Teachers need to also be knowledgeable about a whole range of things that make a good teacher. At the forefront of any classroom is the children, a teacher needs to make time to get to know each child’s individual learning needs and then design around those children the learning environment. Donaldson (2015) explains,

 
‘teachers will need to set tasks and select resources that build on previous knowledge and experience and engage interest. Children and young people arrive at school with different aspirations, interests and experiences and so will approach learning in their own particular way.’ 
This demonstrates how vitally important it is for teachers to understand the children they are teaching. Children need to be engaged and challenged in a way that interests them at their own level of learning ability. 
As we can see from my own placement, not every lesson could be considered as a success. It wasn’t the subject knowledge that was the issue, it was the knowledge of knowing the children’s ability level. This tells me that subject knowledge isn’t the over-riding factor in the classroom. There are many factors that all need to be taken into consideration when teaching and becoming a better teacher. However, to me each lesson was a huge success. From each lesson I was able to reflect and evaluate my own teachings and learn from every lesson whether they went to plan or not. Every interaction with each child I encountered was a learning opportunity. This I believe is my strongest attribute in regard to teaching, I am not afraid to try, and I am not afraid to fail. Each failure is a huge potential for learning, and I intend to have a long career that is full of success, failures and learning. J Lahey (2015) explains that as parents and teachers we have taught our children to, ‘Fear failure, and in doing so, we have blocked their surest and clearest path to success.’ This is something I plan to tackle in my career, to teach children that failure is okay and that it helps us become stronger individuals as long as we learn from them. 
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knowledge underpins this consideration of mathematics teaching (Shulman 1986), the Knowledge Quartet
(KQ) identifies situations in which such knowledge can be seen in the act of teaching. The origins of the KQ
were in observations of primary mathematics teaching, and grounded theory methodology (Glaser and Strauss

1967; Strauss and Corbin 1990), in the context of one-year graduate primary teacher preparation.

From the perspective of the KQ, the knowledge and beliefs evidenced in mathematics
teaching can be seen in four dimensions (see image below), named foundation, transformation, connection
and contingency. Each dimension is composed of a small number of subcategories that we judged, after

extended discussion, to be of the same or a similar nature (itemized in the list of links on the menu on the right

TRANSFORMATION

Since 2002, there has been a process of refinement of the conceptualisation of the KQ, and enhancement of

of this page).

the constituent codes, both in response to additional classroom data and in the process of application. This

has included extending the framework into secondary grades as well as internationally.

For an introduction to the Knowledge Quartet see the following:
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