STUDENT NUMBER: 1800977

A critical analysis of the relationship between teacher subject knowledge and

effective learning and teaching in the primary school.

This essay will first review the literature based around the notion of subject
knowledge of teachers in the primary teaching setting. Leading on from this | will
focus on my own experiences of subject knowledge as a trainee primary teacher. |
will analyse and evaluate my Professional Teaching Experience (PTE) within my first
placement school. In accordance to guidance provided by BERA (2018) | will keep
the PTE placement school anonymous and the identities of staff and pupils

confidential. During this essay | will refer to the PTE school as school X.

My first PTE was based in school X, a large primary school located in West Wales. It
is an English medium school which caters for a deprived area in West Wales. The
school is a three-form entry, with a flying start facility and a Learning Resource
Centre for pupils who are diagnosed with autistic spectrum conditions. The school is
a “pioneer school, working with the Welsh Government and other pioneer schools to
develop a national model of professional learning and to develop and pilot a new
curriculum for Wales”. (Estyn, 2016) | was placed in a Year 5 class with 29 children
aged 9-10. Adults within the class were myself, the class teacher and one Learning

Support Assistant.

Literature Review

The consideration of teacher subject knowledge and its importance notably began
with Shulmans (1987) article analysing teaching reform and developing the
theoretical framework of The Knowledge Base for teaching. Rowland et al’s (2003)
paper on the concept of the Knowledge Quartet was based on research carried out
studying Shulman’s (1987) ideas on Subject Matter Knowledge and Pedagogical

Content Knowledge, in particular focusing on mathematics.

Rowland et al (2003) provided a study which Warburton (2015) described as,
considering knowledge in practice rather than categories and forms of knowledge.
(pg. 13) This study supported the creation of the Knowledge Quartet. (Rowland et al,

2003) The study was based on the notion that often trainee primary teachers are
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observed by their mentors and provided with very little feedback regarding the
mathematical content of the lesson. Emphasis is placed during Shulman’s (1987)
report on good teaching practice not only being based and considered on good
behaviour management and control of a classroom, but also on how highly the
subject knowledge of the teacher should be observed. Strong and Baron (2004, cited
in Rowland et al, 2009) also state that research has shown how during trainee
teachers observation lessons by mentors, the vast majority of the feedback
comments provided are generic in nature. More often than not, little is discussed of
the content that was taught within the lesson bringing less opportunity for reflection

of the knowledge base of the teacher.

It is important to consider that Shulman (1987) discusses that much of his work was
conducted in the secondary teaching setting. As this essay focuses on the primary
teaching setting it should be recognised that the pedagogy of subject knowledge

discussed may have a varying effect dependent on the pupil’s in question.

Shulman’s (1987) work relates to teaching and knowledge in general, rather than
referencing subject specific knowledge. Shulman (1987) suggested Pedagogical
Content Knowledge (PCK) as being the third major element of expert teaching, along
with teachers’ subject knowledge and general knowledge of instructional pedagogy.
(Cochran, 1997) The report suggests the requirement of the teacher to appreciate
how they will deliver and communicate the subject content, making it
comprehensible. Bucat (2005) (cited in Fernandez, 2014) explains content
knowledge looks at what the teacher knows about the topic, PCK stems further to
look at the knowledge needed to know how to teach and learn about the topic.
Shulman (1987) defines PCK as;

“It represents the blending of content and pedagogy into an understanding of how
particular topics, problems, or issues are organized, represented, and adapted to the

diverse interests and abilities of learners, and presented for instruction”. (Pg. 8)

The three main elements of the PCK which Shulman (1987) proposes are;

¢ Knowledge of regularly taught topics for a specific subject area;
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¢ The knowledge of representing and demonstrating ideas and;

¢ Knowledge of how the pupils learn the ideas.

Eaude (2011) discusses the need for a teacher to require both subject knowledge
and craft knowledge. Referencing the work of Alexander (2010) he continues to
encourage the importance of understanding how pupils learn and the activities which

will motivate and challenge pupils.

Shulman (1987) meets four questions (pg. 1);
e What are the sources for the knowledge base for teaching?
e In what terms can these sources be conceptualized?
o What are the processes of pedagogical reasoning and action?

o What are the implications for teaching policy and educational reform?

There are four main sources for a teacher Knowledge Base, which Shulman (1987)
discusses as being;

e Scholarship in content disciplines;

e FEducational materials and structures;

e formal educational scholarships;

e Wisdom of practice.

Donaldson (2016) puts emphasis on education being focused around pupil-led
learning. The report claims that the current curriculum in Wales has shaped a
framework of subjects to be taught over a given period of time, working at particular
stages dependent on age. The framework has been described as descriptive, with
expected behaviours and inputs of pupils instructed. Donaldson (2016) calls for an
alternative approach, arguing learning should be shaped by developing key skKills,

capacities and competencies across personal, social and economic needs.

Shulman (1987) writes that content knowledge should consist of two foundations: the
accumulated literature and studies in the content areas, and the historical and
philosophical scholarship on the nature of the knowledge in those fields of study. (pg.

9) In the case study of Nancy, she is a secondary teacher and specialises in English,
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for primary teachers there is the requirement of needing to be generalists to a
subject. Although the proposals for the new curriculum in Wales call for a less
prescriptive scaffold and therefore teachers will not be bound to textbook style
teaching, with current pioneer schools developing the new curriculum in Wales by
teachers themselves, this will mean the curriculum will be tailored more significantly
to teacher subject knowledge and pedagogy developed from experiences. It cannot
be escaped that the educational system that we provide and which skills us today, is
shaped around extensive scholarly knowledge and research by significant

influencers.

The case study of Nancy analyses an incredibly experienced and knowledgeable
teacher who is able to adapt her teaching strategies to the learners, the environment
and the subject matter. At times, Shulmans (1987) writing indicates that Nancy’s
ability to apply effective subject pedagogy to her lessons has developed through time
and great experience. It is expected that Nancy would have had many opportunities
through her teaching career for reflection, to recall her lessons and consider what

went well and what did not.

Rowland et al (2003) developed the four dimensions that compose the Knowledge
Quartet as Foundation, Transformation, Connection and Contingency. The
Knowledge Quartet is defined as the theoretical framework for the analysis and
development of mathematics teaching. (Rowland, 2017) When reflecting on the
application of teacher knowledge of mathematics subject-matter the Knowledge
Quartet has acted a useful tool in studies of recent years. (Rowland, 2017) Much like
the Knowledge Base, the Knowledge Quartet provides a means to reflect on
teaching and teacher knowledge, with a view to developing both. (Rowland and
Turner, 2007)

The paper focus’ on one out of 24 mathematics lessons recorded. Although the
Knowledge Quartet can be applied to other subject areas, it must be noted that the
work by Rowland et al (2003) was based on the subject of mathematics. The paper
also does not take into account or report on the content on the other 23 mathematic

lessons recorded.
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The case study of Naomi in Rowland et al’s (2003) paper demonstrates a trainee
teacher who has clearly endeavoured to prepare herself in relation to the content
knowledge on the mathematics lesson based on subtraction. The pedagogy on how
she would transform this information to the pupils was perhaps not prepared as
comprehensively. Focusing back to Nancy (Shulman, 1987) it could be questioned
here that did Naomi not transform the ideas to the pupils as well as Nancy perhaps
had due to lack of experience in the profession? Haylock and Cockburn (2013) (pg.
7) write that teachers are helped significantly in their teaching of mathematics when
their perception of a subject is shifted away from their recall of recipes and rules, and
shifts towards developing an understanding of mathematical concepts, principles and
processes. They write that in order for pupils to form equivalences and identify
transformations, the teacher needs to engage with how the pupil understands ideas

and his understanding of the concept, which Naomi instantly disregarded.

Rowland et al (2009) highlight that although an online unit plan may have been
highly relevant to the content being taught by Naomi during the mathematics lesson,
such pre-planned resources would not allow for Naomi’s own knowledge on
subtraction and how to teach it to be uncovered. A constructivist view on learning is
based on the premise that the learner must construct their own learning, influenced

by making connections with prior knowledge.

Shulman (1987) defines teaching when investigating subject knowledge, as being
the comprehension and reasoning, and transformation and reflection of a pupil’s

learning.

When investigating the pedagogy linked with subject knowledge, Shulman (1987)
generated The Model of Pedagogical Reasoning and Action (MPRA);

e Comprehension;

e Transformation;

e |Instruction;

e Evaluation;

e Reflection and;

e New Comprehensions.
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The MPRA proposes that to comprehend the content and ideas is not simply to
understand what they teach but also the purpose of the ideas they are teaching,
whether it be an educational purpose or for the personal and well-being development
of the pupil. Once the teacher has discovered the purpose of the subject matter it is
then their role to transform the ideas into a means that is comprehensible to the
pupil. A range of abilities within a class does not allow for this to be a straightforward
process as the teacher must transform the content into a suitable level for the pupils
in question. This model takes the facts and ideas of subject knowledge and instructs
how to use the knowledge in furthering learning in pupils. Fernandez (2014)

describes the MPRA as a model of teacher reflection and action. (pg. 3)

The Foundation element of the Knowledge Quartet focuses on the teachers’
understanding of the knowledge and philosophical beliefs of the subject. It considers
how the teacher comprehends the knowledge and what they can do with the
knowledge, much comparable to the first process of the MPRA however Shulman
(1987) does not consider beliefs in his model. (Warburton, 2015)

Just like the second process of the MPRA, the next element of the Knowledge
Quartet (Rowland et al, 2003) is Transformation. Both the Knowledge Quartet and
MPRA incorporate the element of transformation, putting how the teacher crafts the
knowledge and uses the information and ideas in practice, as a highly important
component of teaching. Pedagogical knowledge is used to deliver the content
knowledge to the learner in a manner which assists their concept formation,
language acquisition and to demonstrate procedures. (Rowland et al, 2003 pg. 98)
Rowland et al (2003) touches upon the notion of behaviour directed towards the
pupil (pg. 98). Shulman (1987) considers the task of adapting the content knowledge
specific to the learner and their needs and abilities. Shulman (1987) considers his
next process of instruction as one of the most crucial aspects of pedagogy. Although
Rowland et al (2003) appear not to include the activities and behaviours visited in the
lesson as part of the quartet. A teacher with good PCK is able to structure their
lesson to encourage and drive pupils to develop the learning themselves. Dewey
(cited in Gray and MacBlain, 2012) emphasized the importance of teachers and
children learning together through experiential learning, with the child’s learning

involving their social world and community.
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Shulman’s (1987) article demonstrates the use of the MPRA model by an
experienced teacher. On the occasion where she was unable to speak, Nancy
maintained full control and influence of the class, she had to use her flexibility and
trust in her pupils, to change the style of her lesson. The knowledge of the novel was
already embedded within the pupils and Nancy trusted that the pupils would be able
to answer the questions on the subject matter with minimum support from herself as
they were able to transform their own prior knowledge. The conceptual framework
that Nancy (Shulman, 1987) developed created a scaffolding for her pupils to
organize their own thinking and ideas. Although this model was developed on the
basis of English as the core subject, it is not unreasonable to apply its notion across

the curriculum.

Montero (2001) (cited in Fernandez, 2014) states that

‘teaching goes far beyond what you teach and encompasses a number of less

visible and less socially recognized activities performed by teachers with an empty
room”.

Fernandez (2014) goes on to write that when considering the knowledge of teachers
through preparation and analysis, the planning and assessment of the lesson that
takes place should also be considered, as these two elements support the evaluation
and reflection of learning. Carroll and McCulloch (2014) (pg. 140) talk of combining a
subject-based curriculum with opportunities for more integrated learning
experiences, which connects the subject areas with one another, as a vehicle for the
pupil’s own skills development on how to learn. They go on to discuss that such
interdisciplinary learning opportunities comes with a planning task which
incorporates curriculum principles and the abilities and development of learners in

the classroom.

Personal Reflection
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Generally, primary trainee teachers are graduates with a degree in a range of
disciplines who are trained to be generalists of the whole primary curriculum.
(Rowland and Turner, 2007) What trainee teachers must know, understand and be
able to do in order to gain Qualified Teacher Status (QTS) is set out by a number of
outcome statements known as the QTS standards. (Education Wales, 2009)
Standard 2 (S2) refers to Knowledge and Understanding. Within S2 the Welsh
Government do not refer to simply the subject knowledge, such knowledge should

involve an understanding of the curriculum, expectations and guidelines.

| was allocated with the responsibility of delivering the maths sessions. Due to
previous experiences being in the Foundation Phase, my initial anxieties and
concerns instantly had me questioning; “How will | be able to teach these topics in a
way the children will understand?” | did not feel apprehensive due to my own subject
knowledge, as | had enjoyed the subject during my own school experiences and
gained a high grade during my GCSE'’s. It was the pedagogy of that subject

knowledge that | was concerned about in my delivery.

Parallel to the work of Dewey (cited in Gray and MacBlain, 2012) who believed
Education should hold the purpose of creating children to become effective members
of their society, it is currently an exciting time in Wales with the development of a
new curriculum under the influence and recommendation of Professor Graham
Donaldson. (2016) As identified in the Successful Futures report (2016), the
curriculum will transform teaching in Wales to create students through four main

purposes;

Ambitious, capable learner;

Enterprising, creative contributors;

Ethical, informed citizens;

Healthy, confident individuals.

These four purposes will be developed across the Six Areas of Learning and
Experiences (AoLE);

e Languages, Literacy and Communication;
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e Mathematics and Numeracy;
o Expressive Arts;

e Health and Well-being;

e Humanities;

e Science and Technology. (Donaldson, 2016)

The new curriculum is unique to Wales as it is being developed by teachers
themselves, at the forefront of teaching. There is also a drive for the new curriculum
to be less prescriptive and give the teacher opportunities to adapt the lesson to meet
the needs of the pupils. | was fortunate to be placed at one of the pioneer schools
developing and piloting the new curriculum. This gave me ample opportunities to

connect my lessons and planning to the four purposes.

There are curriculum documents still standing that Educational practitioners
construct their teaching and planning upon. The Foundation Phase follow the
Foundation Phase Framework, a document for 3-7-year olds setting the curriculum
and outcomes. (Welsh Government, 2014) The Foundation Phase currently have
areas of learning, similar to those AoLE established by Donaldson (2016). The

Framework covers outcomes for all areas of learning.

Key Stage 2 is developed slightly different to the Foundation Phase, with each
subject having their own Programme of Study, for each subject, in each of the key
stages, programmes of study set out what learners should be taught and, for Key
Stages 2 and 3, attainment targets set out the expected standards of learners’

performance. (Welsh Government, 2016)

In Wales there are three cross-curricular responsibility; Literacy, Numeracy and
Digital Competences. The framework for these three cross-curricular responsibilities
are intended to develop these particular skills in learners to be used across a wide

range of subjects and scenarios. (Welsh Government, 2016)

Shulman (1987) talks regularly about the importance of understanding the individual

pupils needs and abilities as good practice of PCK. | entered the classroom with very
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little knowledge of individual pupils and the levels or outcomes they were working
towards. This was evident in the feedback of the first maths session | delivered,
factors. (Appendix 1) | had planned my lesson under the assumption the pupils
would have had more prior knowledge of the concept of factors. | had also assumed
their multiplication skills would have been stronger than they were, this meant during
my first focus group (of the lower ability) | had pupils working at very different paces
with varying understandings, this was due to my lack of modelling of factors in the
introduction and at the start of the focus task. (Appendix 2) The reflection that would
take place through the feedback would include vast amounts of support in what went
well, what did not and what | could do the next time. Often, reflection was based on
my modelling and how | delivered the content to the pupils, | was often not clear

enough in my modelling.

Teachers themselves have difficulties in articulating what they know and how they
know it. (Shulman, 1987, pg. 6) A re-occurring concern, was the difficulty in
understanding how | could deliver the knowledge and the next steps for myself
provided by my tutor, in an approach that would suit all learners and provide them
with the greatest opportunities. Throughout my time in school X modelling of
methods and concepts became a strong priority in my personal targets, with this
required emphasis to be placed on my own development of transforming the
knowledge | had to the pupils. | found it beneficial to have a sound knowledge of the
curriculum, recognising skills from the Programme of Mathematical Development
(Welsh Government, 2016) supported me in my forward planning. Having an
understanding of the skills the pupils should or shouldn’t have already acquired
determined how much of a scaffold | would provide within my lessons, and what prior

knowledge | could expect from the pupils.

My confidence in maths subsided slightly as | felt the pupils had a greater knowledge
of the multiple maths strategies available. Prior knowledge from the pupil’s had a
great impact on the process it would take to come to an understanding on the new
subject. The pupils had less knowledge of multiplication than | had expected, leading

to finding factors independently challenging.

10
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Shulman (1987) talks of the “exchange of ideas”, for the teacher to be able to
understand an idea, comprehend it and then be able to view the idea from different
aspects and perspectives which can be delivered to the pupils. He discusses
however, that such ideas and concepts should be presented as a means to provoke
further constructive thinking by the pupil and pupils should not become dependent on
the teacher. School X is a visible learning school who adopt various approaches to
teaching, one of these approaches being Singapore maths. Singapore maths
focuses on mastering a limited number of concepts, not simply learning material for a
test. The goal with the Singapore maths approach is to develop a deeper

understanding of the knowledge. (pbs.org)

Singapore maths required a great deal of prior planning of the maths topic, the
lesson | will be reflecting on was fractional quantities. | needed to ensure that | had a
sound understanding of the various different methods that the pupils could potentially
discover for themselves within the lesson. | posed a question to the class from a past
paper of the Procedural National Tests. | felt | had planned more appropriately for
instruction. (Appendix 3) Reflected in my ARC for that particular day (Appendix 4)
the maijority of the pupils were able to gain a sound understanding of the first method
proposed to the class. The difficulty | had with the second method, the bar model
method, was that the more | endeavoured to model the method, as the pupils were
not grasping the concept, the more complicated | was finding the method myself and
therefore was not demonstrating confidence in my knowledge, regardless of the
depth | had put in my planning. The class teacher did however reassure me that she
saw no errors in my modelling of the method. The pupils were failing to recognise the
value of the bar in relation to the question. The class teacher advised me to
encourage them to choose this method when working on further questions
independently. | stated that | felt this was not the appropriate method for some pupils
and it was hindering their learning rather than opportunity to progress, however she

stated this was the method the Head Teacher preferred.

Shulman (1987) discusses how the teacher must be flexible in the face of student
diversity, able to impart alternative explanations of the same concepts or principles.
(pg. 9) The class being taught were grouped based on their abilities for the maths

sessions. There was a higher ability (Kit Kats), a middle ability (Maltesers) and a

11
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lower ability (Mars Bars). The learning objectives would always be centred around
the skills which could be found in the Programme of Study for Mathematics
document (Welsh Government). To challenge the higher ability pupils, it was
recommended that these pupils worked towards the year 6 and 7 maths skills, where
appropriate. This meant | needed a strong understanding of the skills for the three-

year groups in my planning. (Appendix 7)

Two the elements for effective teaching developed by Carroll (1963) (cited in
Guerriero, 2017) are controlled by the teacher, the opportunity to learn and the
quality of instruction. Students of a lower ability or motivation are likely to require
more time for instruction. That being said, Guerriero (2017) goes on to discuss that
the higher the quality of instruction, the less time needed or the lesson. During my
initial maths sessions, my mentor would be feedback that she felt | was often
repeating myself during the focus task. She explained if | was to model more clearly
to the whole group at the start of the focus task then | would not find myself
repeating myself to individuals. Towards the end of my PTE experience | was
beginning to overcome the issue of time keeping during the focus task as my

modelling became clearer and pupil engagement and productivity became stronger.

The final lesson | will reflect upon from my PTE experiences will be on a topic-based
lesson, observed by the University mentor, looking at plastics and recycling
(Appendix 5). | wanted to use a form of ICT to develop Language, Literacy and
Communication (LLC) skills as my focus task, developing Digital Competence at the
same time. | chose the Book creator app by the recommendations by the class
teacher that the pupils had previous experiences using the app. My experiences of
the app were small, | created a WAGOLL beforehand of a leaflet. While my tutor
described my Knowledge and Understanding of the lesson to be very good
(Appendix 6), | could feel in myself that | was not confident in the LLC skills | should
have been delivering to the pupils in order for them to create a persuasive leaflet
independently. The pupils did not make the connections between the information
provided and their prior learning of persuasive language. In my reflection after with
my tutor (Appendix 6) it became evident that | spent a large amount of time in
preparing resources and ensuring the independent activities were well equipped and

had clear instructions of the skills and knowledge to be used, with my tutor

12
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commenting on my planning for various ability groups. (Appendix 6) | did not put in
enough preparation to ensure | had a sound content knowledge of my own focus
group being persuasive language. My tutor (Appendix 6) stated that in order to move
forward | needed to start including a greater amount of “doing detail” in my lesson
plans, by actioning this | will be able to show to myself and others that | have a
sound understanding of the content knowledge. | endeavoured to action this
feedback in my future lesson plans by developing more detailed steps of methods

during the maths lessons. (Appendix 3)

Reflecting on the recycling lesson, | planned for a mini-plenary and self-assessment
throughout the lesson (Appendix 5), however | only gave the pupils an opportunity to
reflect at the end. If | had asked all pupils to take a moment during the focus task to
self-assess and indicate any difficulties, this would have allowed me to deal with any
mis-conceptions about the leaflet. This would have allowed pupils to go back and
make changes to their work. It would have also provided me with a clearer indication
of the pupils’ progress which | could have used in forming my planning for the next

lesson.

Conclusion

To conclude, the review of both Shulman (1987) and Rowland et al (2003) on the
notion of the effect Subject Knowledge, and in particular, Pedagogical Subject
Knowledge has on teaching and its learners has fundamentally developed an
awareness in my reflection of my own teaching. Shulman (1987) has re-shaped the
understanding of how the teaching profession should be delivered by educational
practitioners, scholars and policymakers. | have become more mindful in my own
teaching practices through the development of modelling subject content, of how
imperative it is blend content pedagogy with my own knowledge, to ensure learners

are given the maximum opportunity to develop their learning.

13
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Appendix 1 — First maths lesson delivered — Factors

14
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Appendix 2 — ARC — Factors Lesson

15
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Appendix 3 — Singapore maths lesson plan.

16
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Appendix 4 — ARC — Singapore maths lesson.
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Appendix 5 — Observed Lesson — Recycyling

back together for a whole class
a&\m.. Look for children who can identify that
just because we cannot see or smell what is in our

seas or rivers doesn’t mean that they aren’t

polluted.
Briefly re-call Reduce, Re-Use, Recycle.

Introduce today’s activities, display on the board the |

Ieammg intentions and what each group wnII be

18
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Appendix 6 — Feedback from University tutor.

Udlly UCVEIUPIICIIL, YUU LART UL DUALU dUVILE dllu Ludlliig Hncuiatey.

S§2: Knowledge and Understanding: Very Good

Laura, you are starting to demonstrate a clear understanding of how a variety of factors can influence your pupils learning
and you are planning to address some of these in your learning experiences. An example of this is that you are starting to
understand the need to plan for the various ability groups to give them every chance of being successful. Laura, already you
have a good understanding of what is required within the key stage two setting for effective sessions. A very good
understanding that the children need to be hooked into the learning experience. You understand the possible benefits of
using ICT within the learning environment.

§3.1: Teaching: Planning, Expectations and Targets: good

Laura, I was pleased to see that you were extremely well organised and prepared. This is evidence of very good engagement.
Class teacher reports that you actively seek to take on board more classroom responsjbility. I would encourage you to chunk
your timings on your plan. Learning objectives were clearly outlined for the activity. Your file is very well organised and
contains all necessary paperwork. At present there is only one mid-term plan for maths and I would encourage you to work
with class teacher to plan more if you can, demonstrating good continuity and progression. Short-term plans are completed
to a good standard, clear links to the curriculum and key skills are starting to be considered. Lesson plans have good links to
four purposes of the new curriculum ,LNF, DCF and the wider curriculum. There was evidence in your file that you are
starting to develop understanding of success criteria for the identified LO. This is an area in which to continue to develop
further. As we discussed, your plans would benefit from a greater amount of ‘doing detail’ for the delivery of the focus task. |
would encourage you to move forward with guiding your children to engage with appropriate AfL during the act of
production itself so they can self and peer assess their progress and still have time to make any changes required for even
greater success. You have planned some good questions and [ would challenge you to plan key questions for all phases of the
session. [ would now encourage you to plan for even greater creativity within your introductions. I would now reinforce what
was discussed in debrief, and plan for learners meaningful engagement with your well-made resources to further aid the
learning and skill development.

20
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Appendix 7 — Example of a maths skills slip.
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