Explain why teacher subject knowledge is important in relation to teaching [.anguage and Mathematics in
. hools in Wal

Historically, the role of the teacher has been to teach generic skills that can be transferred throughout the
classroom and that children could use outside the classroom correspondingly. The subjects taught were used
to introduce these skills and act as a means of helping the teachers project these skills to their pupils. This
was echoed in the national curriculum limited of specific content and secluded from developments at the
“frontiers of the subject” (Marsden, 1997). However, in recent years there has been a growth in the
awareness of teacher subject knowledge and the importance of the knowledge of the teacher. In a
contemporary audit of research into the effective methods of teaching, Coe et al (2014) found that “a
teacher’s subject knowledge, and their understanding of how pupils handle this subject, has strong evidence
of impact on student outcomes.” Subject knowledge of mathematics and language is of particular importance
as these are at the heart of most subjects across curriculum. Therefore, the Welsh Government (2019) have
set strict minimum entry requirements which you must achieve prior to enrolling as a trainee teacher. A
minimum of “a GCSE Grade B or above (or equivalent) in both Mathematics and English Language or
English Literature” must be achieved before commencing the trainee teacher course (Welsh Government,
2019). They have set these strict guidelines to ensure that individuals with prospects of studying to become a
teacher have the competent mathematical and language skills needed to teach the core subjects. The National
Curriculum is about to undertake a process of change. Donaldson (2015) suggests that with the new
curriculum there will be greater focus on teacher subject knowledge. Donaldson set out 68 recommendations
which will help the curriculum succeed. One of the recommendations is: “ An extensive and sustained
programme of professional learning should be developed to ensure that the implications of the Review
recommendations for the skills and knowledge of teachers and other practitioners are fully met.” This shows
the direction the Education sector is going as a result of the new curriculum, moving towards and even
greater emphasis on the importance of teacher subject knowledge. This can only be beneficial as it will
provide children with greater knowledge which will help to ensure their development. During this
assignment the pedagogical knowledge of teachers observed while on PTE will be discussed and also the

Mathematics and Language lessons that were observed and taught will be evaluated.

The chosen focus skill for Mathematics was the use of different mental strategies to work out addition and
subtraction sums. I had the chance to teach this during PTE 1 where I was situated in Year 6. The class
consisted of 24 children with 6 having Additional Learning Needs. The class had 3 tables ranging from More
Able and Talented (MAT) to Lower ability children. Therefore, activities had to be differentiated for each
ability group. The class topic for the experience was ‘Ancient Egypt’ and as part of the Mathematics
Programme of Study mental addition and subtraction was concentrated on. Welsh Government (2016, p.5)
state that leaners should be able to “add and subtract numbers using whole numbers and decimals”. The
children had prior knowledge of mental addition and subtraction and most of the children were competent
when using smaller numbers. However, a large proportion of the class struggled when working with larger
numbers and needed to use a column sum. This was due to the fact that the children did not understand the
methods that could be used to achieve the answer mentally. Therefore, I introduced the different methods,
such as rounding, using number facts, partitioning and adding parts of numbers. As this was the first time that
many of the children had used these strategies, they required a form of scaffolding. “Scaffolding refers to the
steps taken to reduce the degrees of freedom in carrying out some task so that the child can concentrate on
the difficult skill she is in the process of acquiring” (Bruner, 1978, p. 19). Bruner believed that when children
are tasked with something alien they will require the guidance of an adult figure or knowledgeable other to
help them to understand what they have been set and how to overcome the task.Therefore, this suggests that
teacher subject knowledge is critical in ensuring that the children understand what they are being taught. I
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felt competent in using these strategies which helped to effectively introduce and teach the methods. Firstly,
I worked with the children in their ability groups as part of a carousel activity. Fisher and Ellis (1990)
emphasise that “most of the definitions of a group indicate the sharing element among members as the key
factor which defines the existence of a group”. The inclusion of group work was taken due to the fact that
there is a feeling that children learn better when working in a smaller group. Jaques (2004) argues that “the
purposes and benefits of group learning coincide closely with the goals of higher education in general”.
Furthermore, research from McKeachie & Kulik (1975) suggests that “when looking at long term retention,
the ability to apply knowledge and solve problems, critical thinking and development of positive attitudes,
results consistently favour small discussion classes”. I feel that working in groups worked well to introduce
the different methods that be used to mentally add and subtract. Another form of scaffolding taken was
differentiating the activities that the children completed. As mentioned, the children were working in their
ability groups therefore I tried to ensure that the work that they were completing was tailored to their needs. I
explained each of the methods however with the lower ability and Basic Skills groups I focused on the
method they found the easiest to understand, which was partitioning. However, with the Higher ability group
I focused on the method they found easiest to understand but tried to link the other methods, to challenge
them further. In addition, the groups had activities to complete relating to the mental addition and subtraction
and these were differentiated also. Each group had a different sheet consisting of 7 questions ranging from
higher ability to lower ability. Furthermore, if the children finished their activity they would attempt the more
challenging sheets as a form of an extension. (All work sheets can be found in the appendix). In addition,
another TA was used as another form of support for the Lower ability group. The TA was mainly focusing on
the pupil who requires one-on-one support, however she was on hand for some of the other children who
were struggling if I was working with another child. Most of the children struggled with some of the
questions, therefore it worked well having another adult on hand to provide extra support. While teaching
these tasks I tried to implement the scaffolding strategies mentioned and I feel they worked well towards the
success of the task; however I attempted to implement strands of independent learning to ensure that the
children understand fully. For example, the children worked independently to solve the introductory
equations using any method of mental addition/subtraction. Furthermore, the higher ability mainly worked
independently during the main activity, unless they were unable to complete the question, then they would
either ask the teacher or work with their partner, exchanging ideas and solutions to solve the equation.
However, with the lower ability they struggled with more of the questions, therefore the opportunities for
independent learning for this group were limited. Nonetheless, I tried to find the appropriate combination of
understanding and challenging the pupils to achieve the optimum learning experience. This relates to the
Zone of Proximal Development (ZPD). Vygotsky (1978, p.86) defines the ZPD as "the distance between the
actual developmental level as determined by independent problem solving and the level of potential
development as determined through problem-solving under adult guidance, or in collaboration with more
capable peers”. In terms of education the ZPD refers to the area of advancement in which the learner is more
likely to gain a greater understanding. Figure 1 shows that the ZPD identifies the gap between what a child is
able to do independently and what the child can do with the encouragement and aid from a teacher or a
knowledgeable other. Therefore, the model suggests that if the pupil is not supported in the ZPD they will
struggle to make improvements in their development. The support mentioned refers to Bruner’s (1978)
theory of scaffolding. Therefore, both Bruner’s (1978) and Vygotsky’s (1978) work are related. They both
follow the Constructivism theory of learning. Pritchard (2009) states that “Constructivists view learning as
the result of mental construction. That is, learning takes place when new information is built into and added
onto an individual's current structure of knowledge, understanding and skills”. Therefore, constructivists
believe that learning is a result of the child’s examination of and interaction with the environment.
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There is a common perception that “mathematics should be taught with understanding” (Hiebert & Lefevre,
1986). However, Dickson, Brown & Gibson (1984) suggest that “pupils tend to rely on the use of formulae
with little understanding of the mathematical concepts involved” suggesting that children accept what they
are being taught and as a result lack a deeper understanding of the reasoning behind the theory. This proposes
that the children do not fully understand the mathematical concepts that they are being taught. Furthermore,
there is also “evidence that student teachers have a similar reliance on formulae” (Baturo & Nason, 1996).
During my time on PTE I feel that I encountered both of these situations. I found that the most of the
children were solely interested in the result and not the mathematical concepts behind the formula which I
feel had an affect on their understanding. However, I feel as a student teacher I relied too heavily on the use
of formulae and I lacked the deeper understanding of the concepts being taught. This is due to the fact I
attempted to ensure that the children understood the task at hand without over complicating, which I feel I
achieved and the children completed and understood the tasks. However, in relation to teacher subject
knowledge, I could have expanded my knowledge of the subject to ensure the optimum learning experience
for the children.

The chosen focus skill for English was reading across the curriculum and more specifically establishing

connections between sounds to make words. Welsh government (2016) state that pupils should be able to:

“recognise that words are constructed from phonemes (sounds) and that phonemes are
represented by graphemes (written letters):

e blend combinations of letters
o segment combinations of letters”- (Welsh Government, 2016)

I had the chance to observe this skill being taught as well as having an assigned group whom I worked with
during my time on PTE in a class of 30 in Reception. The class completed phonics activities everyday in
their ability groups and I worked with the Higher ability group. The subject knowledge needed from the
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teacher was less due to the fact that the learning expectations for the children are lower as they must be
taught the basic skills which they then can build and improve on. The skill of reading was highlighted as one
of the most important elements by the class teacher, therefore many aspects of the day involved the use of
phonics to improve their level of language and reading skills. Reading was seen as an important skill
throughout the Foundation Phase in the school and this can be seen on the Estyn report. Estyn (2012) state
that “in the Foundation Phase, most pupils use appropriate strategies for decoding unfamiliar words and
younger pupils use picture clues well to help them with the meaning of words”. This suggests that the level
of teaching in relation to reading and phonics is of a high standard in the school. I feel that I encountered
such levels of teaching while on PTE and the standards set by the teacher were echoed throughout the class,
which had a positive affect on the TAs and myself while teaching, especially during Phonics and language
work. Therefore, I feel that teacher subject knowledge is an important factor in terms of improving the
language skills of the children especially at such an early age. The Department for Education (DfE) (2011)
suggest that “If teaching early reading, demonstrate a clear understanding of systematic synthetic phonics”. I
feel that during my time working in the Reception class and specifically teaching phonics and English the
importance of having the basic knowledge of the different sounds and the variety of patterns was seen.
However, on the other hand the effective methods of teaching used in the classroom when teaching phonics
could be seen as the catalyst for the success of the teaching of phonics in the school and the high standards
set by the children when working with phonics.

The importance of teacher subject knowledge is clearly an influential factor in the growth and development
of children especially when working with phonics. Kyriacou (1991:5) identified three elements of effective
teaching and outlined subject knowledge as one of these elements. Kyriacou (1991) states: “comprising the
teacher's knowledge about the subject, pupils, curriculum, teaching methods, the influence on teaching and
learning of other factors, and knowledge about one's teaching skills”. When teaching phonics, knowledge of
the subject is no different. Waugh and Jolliffe (2012) state that “as a teacher, you need to ensure that you
understand the terminology relating to phonics teaching and that you are able to teach children how to use
phonic knowledge to decode unfamiliar words”. This suggests that the key to the effective teaching of
phonics is ensuring that the teacher has the appropriate knowledge and skills allowing them to efficiently
teach and implement these ideas to the children. I feel that this is particularly decisive when discussing the
teaching of phonics in the Early years such as Reception. This is due to the fact that children of this age are
at the stage of their development where they are introduced to the variety of letters and sounds. I believe that
it is critical that children are exposed to the best level of teaching of phonics at this age to ensure that they
are given the best chance to succeed in higher education. Teacher subject knowledge has a considerable role
to play. The teacher needs to be able to transfer their knowledge to the children effectively, to adequately
expand their knowledge and promote development. Furthermore, Waugh and Jolliffe (2012) state that "the
levels of subject knowledge required to teach children about language are now considerably greater than
many of us acquired during our secondary schooling, and even during teacher training”. This suggests that
there is a higher demand on teacher subject knowledge in the contemporary society, resulting in more strain
on the trainee and student teachers. Waugh and Jolliffe (2012) suggest that one of the main worries for
student teachers when teaching English is “understanding how to teach reading”. I feel this statement is
relatable to my experiences while on PTE. Overall, I feel that the proportion of PTE where I was teaching
phonics went well, however I felt that during my first experiences I did not possess the level of knowledge
needed to teach phonics effectively. Nonetheless, I felt that my confidence and ability to teach grew the more
time I spent in the class. Also, I believe that my knowledge of language improved the more I taught it which
allowed me to transfer the appropriate skills to the children more effectively, as a more informed individual.
This refers to the ZPD where children need support from a “more knowledgeable other”. (Vygotsky, 1978)
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Figure 1 shows that as pupils are introduced to a new skill they will need support from a teacher or a
significant other as a form of scaffolding to expand their knowledge.

In conclusion, the importance of teacher subject knowledge is clearly unprecedented. This is supported by
the work of Ball and Bass (2000) as they state: “ sound content and pedagogical content knowledge provides
the resources for an on-the-spot synthesis of actions, thinking, theories, and principles within classroom
episodes”. However, this being said the teacher must be able to build relationships with the children to be
able to plan sessions that are tailored to the needs of the children. Also, the teacher’s ability to apply their
knowledge is another critical factor in establishing a positive classroom environment. A prime example of
this is teaching in the Early years. The level and expectation of the children is lower compared to older
children, this means that the subject knowledge required is less in comparison. Therefore, I feel that the
ability to transfer the ideas to the children outweighs the importance of Teacher subject knowledge in the
Early years classes in schools, this ensures that the children understand the basic skills which they can then
build on as they progress in their academic career. However, from my experience on PTE I found that when
working with older children, they rely more on a good subject knowledge set by the teacher, to ensure they
can develop intellectually. Sir John Holman (2014) states that “specialist knowledge was vital to inspire a
love of science in pupils, particularly at primary level”. This suggests that the greater the subject knowledge
that the teacher possesses, enjoyment in the subject from the class will increase and ultimately drive their
passion for learning which can only help in relation to their development.
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Appendix

Resource Sheet 946a answers

Red table additions (Answers)

3012 + 60! 13250 + 4007
=36I3 =17257

10-05 +2:8 1634 + 0-105
=12-85 =16-445

| 6000050 +33500 | 13204 + 390
' = 6033550 = 1359

Resource Sheet 946b answers

Blue table additions (Answers)

PE——

Resource Sheet 946¢ answers

Green table additions (Answers)
83 + 62 94 + 28
= 145 =122
59 + 85 76 + 67
=144 ! =143
48 + 71 83 + 66
=19 =149
35 +57
=92

SEN—

10075 + 49 12:84 + 13-9
=10124 =2674
69 + 274 280 + 499
=343 =779
16:9 + 12-7
=296
Resource Sheet 946d answers
Yellow table additions (Answers) i
536 + 82 927 + 927 :
=618 = 1854
350 + 390 3400 + 2800
=740 =6200
56000 + 27000 730 + 270
=83000 =1000
87+88
=175
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