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A critical analysis of the relationship between teacher subject knowledge and effective learning

and teaching in the primary school

It has been discussed for a long period time about how important teacher knowledge and subject
knowledge is for becoming a successful teacher in a primary school. Schulman (1987) says that the
debates regarding what teachers should know and know how to teach what they know has never
been more active. This essay will look at teacher knowledge and subject knowledge and | will
critically analyse the relationship between these when teaching in the primary school. | will also look
back at my own experiences from PTE1 and evaluate how my subject knowledge affected the way |
taught some lessons and what steps can be taken so that | can improve the way | teach these

subjects in the future.

For the purpose of this essay the school from PTE1 will be referred to as school X and all children and

members of staff will be kept anonymous in accordance with BERA (2018) guidelines.

The school in which | completed my professional teacher practice (PTE1) at is a school which consists
of a Foundation Phase and Key Stage 2 with children ranging from 3 — 11 years old and within the
school there are no mixed year groups. The school is relatively small consisting of 183 pupils, 7 full
time teachers and 8 teaching assistants. Throughout the school 25.1% of the children receive free
school meals, 13.6% of children have Special Education Needs (SEN) and a very small percentage,
1.8% of children have English as an Additional Language (EAL) (Welsh Government, 2018). | was
placed in the year 5 class where there were 23 students (10 female and 13 males). The class teacher
had no additional members of staff in the classroom but there were assistants who came in to help
with reading and also take out children who needed extra support with certain aspects of the

curriculum.

The importance for a teacher to have good subject knowledge to be able to teach appropriately and
successfully has been researched over time. (Strong et al, 2011; Hamre et al, 2009) states that it can
be difficult to implement the current methods of teaching and before we can start to promote these,
we need to understand what these methods are and how they should be implemented. If we do not
do this then we are at risk of using out of date teaching methods which are less effective than the
methods which are currently in place. This could lead to the children being at a disadvantage in their

education as they are not receiving the most up to date knowledge.
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There have been many studies completed which have come up different solutions on how much
subject knowledge a teacher needs to be successful. One study which looks at this is the Knowledge
Quartet, which was carried out by the University of Cambridge (Rowland et al, 2003). For the
purpose of this study they looked at videoing 24 mathematics lessons which were conducted by a
trainee teacher (Huckstep, Rowland and Thwaites, 2003) and then looking back at these to see what
knowledge the teacher had used and passed on during the teaching process. In completing this
study, they focused on the subject matter knowledge (SMK) and pedagogical content knowledge
(PCK) (Shulman, 1986). From this they identified 18 categories which were later split into 4 main
categories which were foundation, transformation, connection and contingency. The foundation
category concentrates on what knowledge and understanding the trainee teacher has. Within this
category it also covers why it is important to learn a particular subject and also what the ideal
environment for this subject to be taught resulting in giving the best results to the children. The
second category is transformation and this is where the knowledge gained is used when the trainee
is planning their lessons and also the actual teaching of this knowledge to the children. This category
is based predominantly on the observation that Schulman made by “... the capacity of a teacher to
transform the content knowledge he or she possesses into forms that are pedagogically powerful”
(1987, p. 15). An important part of this is how the teacher presents the information to the pupils.
This can be done by using diagrams, explanations, practical examples, demonstrations or verbally
telling the pupils (Shulman, 1986, p. 9). The connection category brings together all the choices
made which makes up the lesson or series of lessons. This shows the relation between the lessons,
the order of topics and instructions before, during and after the lessons and what tasks are going to
be completed. This leads on to assessing the children to make sure that they have understood the
knowledge you have passed onto them and also, they are able to use this knowledge. The
contingency category looks at the events that are impossible to plan for and this is where you need
to think on the spot to answer any question a pupil has thought of. This could be when a child asks a
qguestion which is not relevant to the current topic, do you ignore the child’s questions and then they
will never know the answer or do you go off topic to answer the child’s questions satisfying the
child’s curiosity. Whichever route is taken has an impact on the way your lesson is going to be taught

and the knowledge the children will gain from this (Brown and Wragg, 1993, p.20).

Williams (2013) study looked at an example of a trainee teacher Naomi who had completed her
GCSE with an A* in Mathematics and in all her audit tests beforehand gave model answers to the
guestions. It is evident that Naomi has completed her lesson plans and has a clear focus on what the
outcomes of the lesson is going to be. There are examples to show some of the difficulties that

Naomi could face with the different language being used and she has taken this into account when
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thinking of examples to demonstrate to the class. Naomi knows that there will be difficulties
understanding the concept that subtraction can have different names so Naomi demonstrates this to
class using the different mathematical language so the children become familiar with this language.
Naomi challenges the children to think about patterns of numbers and number bonds. At first, she
asks numbers which require little counting on to get to 10 and also 5 which the children know if
doubled they will get 10. She repeats some numbers and some children recognise this and
remember the answers from previous questions. Within this section Naomi has successfully graded
the children, gone back over to check that the children have understood and also moved them on.
This lesson allowed Naomi to show the children how different aspects of mathematics are
connected. She was able to show the children that even though the two different types of
subtraction look very different they come to the same correct answer at the end. It is important that
children are aware of this as there are no one way to answer questions and its important as a
teacher that you are able to explain to a child another method as they are unable to fully understand
another. In this lesson a child had used another method which had not been discussed or modelled
by Naomi. She chose to ignore this child’s method of working out the answer and tells the class that
she has a better way to answer these problems. This was not good practice by Naomi as this child’s
method could have helped other children in the class who were struggling and some time should
have been spent even if it was to explain to the child that she would come back to that method later

on as it was not appropriate to the learning that they were currently looking at.

Using the knowledge quartet when assessing and monitoring lessons is very important as it has been
shown that when reviewing a lesson, the main focus will be the organisational of the class and
lesson and not entirely on the subject knowledge passed onto the children (Brown, McNamara,
Jones and Hanley, 1999). On most occasions the outcome will be predominately focused on if the
child has understood what they have been taught. This is important but the monitoring may only
look at one particular way that topic has been taught and not looking at all the other possible
methods that could have also been used to solve the problem. Children need to understand that
there are more than on way to solve problems and you will still get the same answer if completed

correctly.

In the research carried out by (Coe, Aloisi, Higgins, Major, 2014) ‘what makes great teaching?’, it

showed that there was an association between the knowledge the teacher has and what impact this
has on the children’s learning. It may seem obvious that if the teacher does not have the knowledge
of a particular topic to teach, then the children will not understand and benefit from the teaching as
the teacher will not teach them in enough detail or they will be taught incorrectly (Ball, 1991, p5). It

has been suggested that if you have high academic qualifications then you are going to be a better
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teacher. (Rockoff et al, 2011) has proved that this is not the case. He researched and proved that
there is a link between the pedagogical content knowledge on how best to teach this material and

the subject knowledge of the teacher leads to the children learning in the best way possible.

(Coe, Aloisi, Higgins, Major, 2014) says that there are six different principles for teacher feedback
which will lead to better professional learning. They include that the attention should be on what
they are going to learn as a whole not specifically to an individual person or imitating someone else.
They also go on to say that teachers should be continually learning independently and the

professional learning that they are undertaking should be supported and promoted by the school.

Timperley et al (2007) study suggests that the teacher needs to go on a ‘knowledge building cycle’.
This suggests that the way the teacher learns is very similar to the methods used to teach the
children. They go on to suggest that the better the teacher learning is the more impact it will have
on the children learning and becoming more successful. This report showed that when the teacher
had feedback which was related to the learning the teacher was able to develop her subject
knowledge and this led to the children achieving better and understanding the topic meaning they
are able to adapt this knowledge later on in another way. To make sure that the children have
completely understood what the teacher has taught them the teacher themselves needs to have a
clear understanding of the curriculum that they are teaching, how to teach this topic best and also to
be able to assess the children in the correct form so that you are able to monitor how the children
are achieving (Timperley, 2008). All of these elements are equally important and lead to good

teaching and improving children’s achievement in the classroom and school.

Schulman (1987) study suggests that there is a knowledge base which can be used when teaching.
The knowledge base includes 7 different areas. These include content knowledge, general
pedagogical knowledge, curriculum knowledge, pedagogical content knowledge, knowledge of
learners and their characteristics, knowledge of educational contexts and knowledge of educational
ends. It is suggested that among the categories, pedagogical content knowledge should be focused
on mostly because this looks at the way the knowledge needs to be taught. This is important as you

need to know how to teach a particular topic not only know the knowledge of the topic.

With the new Donaldson curriculum coming into place in Wales in the next few years there has been
many debates about how teachers are going to adapt their subject knowledge so that it suits this
new curriculum. Donaldson (2015) says that the current curriculum which is split into subjects and
taught over a period of time, where children get assessed and move on whether or not they fully
understand is out of date. This curriculum is not giving the children the best opportunities to move

forward as they may not understand a topic fully but they have to move on regardless.
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It is also generally based on a belief that subject knowledge has stood the test of time and remains

the best path to a sound and relevant education (Donaldson, 2015, p7).

With the new curriculum that Donaldson is bringing in it is going to take away the subjects and levels
and it will be based on areas of learning where the children will continually progress with their
learning. This will allow the children to build up their knowledge and be able to apply this knowledge
in different scenarios (Donaldson, 2015, P31). With the addition to the new curriculum coming in
there is also a push from the Welsh Government to increase the number of Welsh speakers within
the country. Welsh and bilingualism are part of the current curriculum but evidence gained form the
research shows that currently there is a significant shortcoming in the Welsh language skills of the

workforce and limited knowledge (Donaldson, 2015, p61).

Donaldson (2015) review suggest that to be an excellent teacher with the new curriculum then you
need to combine theory and practical knowledge with your own fine judgement and this is what will
make the learning effective (Donaldson, 2015, p 65). The new curriculum will also enable children to
develop their skills so that they are able to analyse and evaluate information, develop this
information and use their knowledge and skills to solve new problems (Donaldson, 2015, p67). For
the teaching to be good then the teacher must be able to review what they have already taught the
children and be able to asses whether or not the children understand this. To move the children
forward they will need to set the correct tasks which will challenge the children, select the
appropriate resources so that these tasks build on the knowledge that the children have already
learnt and making sure that all the children are engaged and learning from these new experiences.
Where as before there was one route for all children, this will not be the case with Donaldson
curriculum as he has realised that children have different outlooks on life and all children like to
learn in different ways. This will eliminate the one-size-fits-all approach to learning (Donaldson,

2015, p69), that we have with the current curriculum.

During my time on PTE1 | taught many lessons from different subjects from across the curriculum.
Some of these subjects | had a good knowledge and was able to teach the children confidently while
other were new and | had to make sure that | completed my own research beforehand so that | had
the appropriate knowledge to teach and also to make sure | was teaching the correct knowledge.
The class topic for the term was Brazil. This was a topic that | had very little previous knowledge on
and so before | was able to teach anything to the children, | had to complete some research of my
own so that | had enough knowledge to pass onto the class. | asked the class teacher what areas of

Brazil we were going to be teaching so that | had the correct knowledge to pass onto the children
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but also looked at other areas so that if a child asked a question then | would have some knowledge |
would be able to pass on and not disregarding their questions. | decided to look at other areas which
had not been mentioned so that | could try and eliminate the chances of the contingency category of

the knowledge quartet happening (Rowland et al, 2003).

One lesson in which | taught was about the Amazon rainforest. This lesson we looked at what each
of the different layers were and lives and grown in each of these layers. This was a completely new
topic to myself and so before | was able to teach, | had to make sure that | had enough knowledge to
pass onto the children and also be able to answer questions that they may come up. My confidence
was not the best when | was told that | would have to teach this topic but as the time went on by it
was interesting to learn about this new topic and | was excited to pass on the knowledge that | had
learnt onto the children. My foundation knowledge of this subject was very basic but | had gained
enough knowledge to teach this topic. As in the transformation category in the knowledge quartet
suggests, | then had to think of the best way to teach this information to the children (Rowland et al,
2003). This was taught to them by breaking up all the layers and then looking at each one. This
lesson | was able to use lots of diagrams and images to show the children the animals and plants that
live on this level. My basic knowledge was given to the children but they then had to go off and
research some more on each level so that they were able to write a paragraph on what lives and
grown on each level. The children successfully completed this task and it was interesting when they
were feedbacking what they had found out how they had used my basic knowledge to expand and
gain a broader knowledge on this topic. They did not only expand their knowledge but | also gained
knowledge on this topic which | will be able to use if | have to teach about the Amazon Rainforest

again.

Having completed my computing degree only a few years ago | was confident that | had a high
subject knowledge and would be able to teach the children. During my time on placement there
were many occasions where | had to use my knowledge of ICT with both students and teachers. | did
not focus on teaching a particular aspect of the ICT to the children but | had incorporated it into
most of lessons by following the digital competency framework. One particular lesson the children
were creating brochures. Some were creating PowerPoint presentations while others were creating
leaflets. One child had a problem with his presentation and using my knowledge | was able to solve
this problem quite easily. Another child who was creating a leaflet wanted to move a picture which |
thought was going to be easy using my knowledge but when | looked at the software, they were
using HWB which was new to me so | had no foundation knowledge using this software. | had no
contingency plan for this as | did not know this problem would have arisen. | managed to solve the

problem for the child but taught me a lesson as | assumed that this program would be similar to
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others but it not means that | make sure that | have the foundation knowledge in place beforehand
and this will eliminate a lot of problems where | have to think on my feet and come up with a

contingency plan (Rowland et al, 2003).

Over the course of a week the children went swimming. On the first day | was shocked to find out
that | was required to teach one group how to swim. | was not prepared for this as whenever | had
gone swimming previously there was instructors in the leisure centre to teach the children and the
class teacher would sit on the side to make sure that there were no problems with the children’s
behaviour. In accordance with the foundation category in the knowledge quartet (Rowland et al,
2003) | had the basic knowledge on how to swim myself but not how to teach the children how to
swim. | was assured that the following day | would be given some guidance on the outcome of the
week and also some guidance on how to teach the children. | was given the children who had no
prior knowledge of how to swim or found it very difficult. | had to transform the knowledge | had
myself and also the guidance given me to teach these children how to swim. | was not able to get
into the pool with these children but | would demonstrate to the children from the side and also
have the children to demonstrate to other children in the class how it was to be done. As these
lessons were over the course of a week, | had to make sure that they were connected and everything
was followed in the correct order. The instructions had to be very clear as there was a danger to the
children if they did not lesson correctly and also, | had to make sure that | was clear in the method
they were to use. At the end of the week | was more comfortable with teaching another group of
low ability as a number of the children had progressed well but | would not be comfortable with
teaching a higher group but now | know teachers need to teach children to swim | can make sure
that | have the correct knowledge to be able to do this. This should eliminate the contingency

category within the knowledge quartet (Rowland et al, 2003).

With the introduction of the LNF there is a big focus on numeracy within the curriculum. | would like
to think that | have quite a high subject knowledge in mathematics so one of the topics that | taught
was division. | know that there are many different ways to teach division but | had to check with the
school to see which method they used. | was told which method but they do use other methods if
the children are struggling. | had planned a series of lessons that would cover the whole week where
they would be using the knowledge gained from the previous lesson in the next. As the knowledge
guartet says under the connection category that when planning a series of lessons then you take
into account the order of the topics being taught and make sure that they are related correctly and
also that you assed whether the children understand correctly before moving onto the next section
(Rowland et al, 2003). | took this into account as we started the week with basic division with whole

number answers and by the end of the week, they had bigger number to divide and some of the
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answers included remainders. Also following the transformation category of the knowledge quartet
(Rowland et al, 2003), | introduced the children to new topic with a presentation and then
demonstrated some examples on the board and getting children involved to check understanding
before they moved onto completing some of their own. There were times that | had to use my
knowledge of different methods to solve the problems as some children struggled. To assess
whether the children understood | would mark the children’s books at the end of the day and at the
start of the next session recap with the children on the board getting the children involved. | felt
confident at all times during my teaching of division as | had a good background knowledge of the
subject as if one method did not work then | was able to demonstrate another without showing the
children | had any doubt. When | was planning these lessons, | also had to be aware and make the
children aware that there is a number of different names for dividing. During the course of the week
| introduced to the children that dividing can also be known as sharing or splitting up (Rowland et al,

2003).

Another aspect of the maths curriculum that | covered was money and exchange rates. This was
related to the Brazil and we looked at the Brazilian currency and how to exchange from British
Pounds to Brazilian Real. | was unfamiliar with the Brazilian currency so | had to do some background
research before | was able to teach the children on this. This lesson was very hands on where the
children had the coins and money so they could use them like real money and | made scenarios up
where the children had to work out how much items cost and then pay with the currency. Unlike
Brazilian currency | am familiar with exchange rates from going on holidays. | had to check what the
exchange rate but explained to the children that exchanges rates can fluctuate anytime. | was able
to put my life experiences into practice and this was helpful to the children as they | was able to
relate back to real life situations and explain the mathematical methods behind the process of
exchanging money. With this knowledge the children will be able to apply the method to any
amount of money or currency if they know what the exchange rate is. Looking back at the
knowledge quartet | put into practice the foundation category by making sure | had enough
knowledge to be able to teach this topic and the transformation category as | prepared some money
resources so the children could use this like real money and this made the learning feel real to them

(Rowland et al, 2003).

A primary school teacher is not going to have excellent subject knowledge in all areas of the
curriculum but it is important that they have the basic knowledge and are prepared to build on this
knowledge. After completing and reflecting on my time in PTE there were occasions where | did not
have the subject knowledge needed to teach a particular topic but it was up to myself to research

and teach myself so that | could teach the children. There were times when | thought that | had good

8|Page



Lloyd Sims 1700593

knowledge but | was up to date with the current teaching methods as the things being taught are
everchanging and also there were times when | was presented questions in which | had not prepared
for. This is why it is important to follow the knowledge quartet so these situations can be minimised
and you are more prepared for these unexpected questions (Rowland et al, 2003). After looking at
the studies that have been conducted over the years, | can say that subject knowledge is important
but it is not solely what makes good teaching. Good teaching is having the correct balance of good
subject knowledge and good pedagogical knowledge as displayed in the knowledge base Schulman

(1987).
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