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“A critical analysis of the relationship between teacher subject knowledge and effective learning and teaching in the primary school”.


Introduction 

In this essay I will discuss the literature surrounding the importance of Teacher Subject Knowledge (TSK) based on teaching in the Primary School before evaluating and analysing my own Subject Knowledge (SK) base for Primary Teaching. The analysis and evaluation of this essay will be based on Professional Teaching Experience (PTE) within my first placement school. The identity of the school, staff and the pupils will remain anonymous and confidential, therefore, I will refer to the school as School A. 

School A consists of 252 pupils aged three to eleven and is based in a predominantly wealthy area. The school identifies 17% of pupils having additional learning needs, who attend the learning support centre which is based in the school. However, the pupils in the centre are from outside the school’s catchment area and have been placed here by the local authority. The rolling average of pupils eligible for free school meals over the past three years is 5%, below the national average of 19%. 

During my first PTE, I was placed in a Reception class which consisted of 32 pupils (11 male, 11 female) all aged between 4 – 5 and birth dates between September 2013 and July 2014. The Reception class was situated in a separate building, accompanied by the Nursery class which consisted of 43 pupils in the morning and 8 pupils in the afternoon. Both classes shared the ‘Rainbow Room’ which includes continuous and enhanced provision activities for both Nursery and Reception pupils. The class teacher, also Foundation Phase Leader, was assisted by two teaching assistants based on the capacity of the class and also due to the setup of the classroom as one teaching assistant was always required to supervise the ‘Rainbow Room’. 






Literature Review  

The literature review will highlight and analyse the many different viewpoints based on the relationship between teacher SK and effective learning and teaching in the primary school. These viewpoints will be based on the many different aspects of literature, largely focusing on Shulman’s (1987) outlook towards knowledge base teaching and TSK. The studies of the Holmes Group (1986) and the Carnegie Task Force (1986) believe that knowledge base for teaching is essential for knowledge, skill, understanding, and technology of ethics as well as a means for representing and delivering their SK as cited in Shulman (1987, pg.4). Although knowledge base teaching is important to TSK, it does not say what teachers should know, do or understand in order to become a successful teacher. 

There are many supporting points throughout Shulman’s text. However, due to the age of the text (being written in 1987), further literature needs to be taken into consideration as there are far more recent and relevant supporting texts available today. 

The significant role of a teacher is to scaffold children’s knowledge and understanding. Shulman (1987) suggests in order for this to take place, teachers must evidence that their SK is strong and relevant to the teaching requirements today. In Shulman’s (1987) case study of the Veteran Nancy, it is clear that she was a highly active teacher and her SK base on all areas of the curriculum was of high importance. According to Shulman (1987, pg.2) Nancy maintained good classroom control and strived to reach her goal of liberating her pupils’ minds. Regardless of what she was teaching, Nancy knew how to organise her teaching to ensure effective teaching and learning was taking place, evidencing that her TSK, CK and PCK were of high quality. Furthermore, Shulman (1987, pg.2) states that Nancy’s “combination of subject-matter, understanding and pedagogical skill was quite dazzling” suggesting that although Nancy was able to display a high quality of SK, she was also able to use her pedagogical skills by integrating her content-related skills with the general classroom management. Nancy’s confidence allowed the children to provide their own input, initiating their views and opinions on Moby Dick, whilst also allowing her to maintain good classroom management. 

The debate around teacher SK began with Shulman’s (1987) article. However, recent theorists’ evidence that the debate is ongoing. Murphy (2011) suggest that “the relationship between primary teachers’ and subject knowledge and their approaches to teaching is an ongoing concern” suggesting that in order to be able to provide effective teaching and learning skills, you must first have good subject-matter knowledge and pedagogy. According to Kleickmann et al., (2012) “particular interest has been directed toward teachers’ knowledge of subject matter: their content knowledge and their pedagogical content knowledge” implying that how teachers apply their SK and pedagogical knowledge is just as important as to how they teach and the strategies they use. 

The 2003 cycle of the Organisation for Economic Cooperation and Development’s Programme for International Student Assessment (PISA) in Germany, Baumert and colleagues (2010) showed that “Pedagogical Content Knowledge (PCK) and Content Knowledge (CK) affect pupils learning” as cited in (Kleickmann et al., 2012). Thus, suggesting that a lack of CK and PCK has a high impact on the effectiveness of teaching and learning, evidenced through research and analysis on previous PISA test results. Studies evidence that in order to determine the success of pupils learning you must first understand and master PCK. This is further supported by Metzler and Woessmann (2012, pg.486) who states that “we estimate the casual effect of teacher knowledge on student achievement…teacher achievement increases student achievement by about 9%” evidencing that the quality of teacher knowledge has a wide impact on the pupils exam achievements. 

Although it is seen to be vital that teachers’ master PCK, it is not seen to be mastered immediately at the beginning of their teaching career. According to Austi et al. (2017) the “mastery of PCK can be further enhanced by the longer teaching experience of teachers” inferring that teachers learn at different paces, the mastery of PCK is not easy during training, but it is inevitable that through experience teachers will eventually be able to achieve this. Although it has been evidenced that the mastery of PCK can be achieved over the course of the teaching experience, it has been said that the mastery of CK is essential before the teacher becomes qualified. Further supported by Grossman (1990) who states “teachers gain their knowledge for teaching from various sources” cited in in Kleickmann et al., (2012, pg.91), suggesting that although teachers enter their profession with a high degree of qualifications and CK, they will continue to build and gain knowledge and skills in order to master PCK as their teaching experience grows. Similarly, according to Lortie (1975) “prospective teachers’ professional knowledge and beliefs are significantly shaped by their own school experience” cited in Kleickmann et al., (2012, pg.91), implying that through observation and reflection teachers are able to build on their CK to enable them to become better professionals. 

In addition to Grossman’s (1990) theory “teacher education and professional development programs provide opportunities to acquire CK and PCK by attending workshops and lectures and collaborating with peers”, throughout their teaching experience, teachers are constantly required to complete various courses to gain further knowledge in specific areas of teaching to enable them to become better teachers. Furthermore, it is essential that teachers are able to reflect on their own practice to work towards improving their TSK and teaching styles. According to Brouwer & Korthagen (2005), Park & Oliver (2008), Van Driel (2010) and Zembal-Saul et al. (2002) “teaching experience needs to be coupled with thoughtful reflection on instructional practice” emphasising that in order for teachers to better themselves and provide effective teaching techniques, they must be able to evaluate and analyse their own teaching strategies and work towards improving them. 


A further study known as the ‘Knowledge Quartet’ (KQ), by Rowland et al., (2009), has been used as a tool to support reflection on the application of teacher knowledge for mathematical subject-matter. According to Rowland et al., (2009, pg. 99) “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”, the KQ is set in place to allow teachers to follow specific steps in order to analyse and reflect on their SK. The KQ was set in place as an approach to data analysis, a means of teacher observations based on their CK and PCK. The KQ is split into four categories: Foundation, Transformation, Connection and Contingency. 

According to Rowland et al., (2005, pg.97) the first category ‘foundation’ “consists of trainees’ knowledge, beliefs and understanding acquired in the academy, in preparation (intentionally or otherwise) for their role in the classroom” the knowledge and beliefs of the trainees inform their pedagogical choices and strategies in a fundamental way. It focuses on understanding the content of what is being taught, understanding how pupils learn and how they can be taught, being able to identify pupil errors and being able to use the most appropriate language when delivering the lesson to ensure the pupils understand. 

The second category is ‘transformation’ concerning knowledge-in-action, demonstrated in both the planning and the act of teaching. The heart of this category is based on Shulman’s (1987) observation that the knowledge base for teaching is distinguished by “…the capacity of a teacher to transform the content knowledge he or she possesses into forms that are pedagogically powerful” as cited in Rowland et al., (2009, pg.98). This category focuses on the importance of being able to model, demonstrate and explain in a way which the pupils understand. It focuses on selecting appropriate examples and materials to support the teaching and ensuring the students understand the concepts of the subject / topic being taught.  

The third category is the ‘connection’ which binds together certain choices and decisions made by the teacher, concerning the coherence of the planning and teaching observed throughout a series of lessons. The connection enables the:

“sequencing of topics of instruction within and between lessons, including the ordering of tasks and exercises which reflect deliberations and choices entailing both knowledge of structural connections within mathematics and an awareness of the relative cognitive demands of different topics”.
   (Rowland et al., 2009, pg.98)
In order for teachers to gain CK and PCK they must be able to coherently follow a plan they have set in place, being able to build on prior knowledge and learning in order to make connections with future learning. It focuses on the importance of being able to understand when it is appropriate to make progressive steps. 

The final category is ‘contingency’ concerning events in the classroom that are almost impossible to plan for. According to Rowland et al., (2009, pg.98) “it is the ability to think on your feet…the readiness to respond to children’s ideas and a consequent preparedness”, through research and observation it has become evident that disruptions may occur during the lesson, however, these may be meaningful. Contingency focuses on the ability to respond to pupils’ ideas and questions, ensuring to acknowledge what they are saying not dismissing it. It focuses on being able to digress from planned lessons to ensure effective teaching and learning. Finally, it focuses on being able to provide alternative explanations and examples to tasks, differentiating them to meet each pupils’ needs. 

A constructivist’s view of effective teaching and learning emphasised the importance of allowing pupil input and contributions throughout the lesson, pupil opinions and views are of equal importance to that of the teacher. According to Rowland et al. (2005 pg.98) and the KQ, “to put aside such indications, or simply to ignore them or dismiss them as ‘wrong’, can be construed as a lack of interest” research and observation suggests that the dismissal of pupil opinions and views has been evident in the past, this can consequently lead to the belief that their ideas and opinions are not valued by the teacher.

In contrast, many theorists believe the main importance of effective teaching and learning is the passion a teacher has towards their pupils and how they progress through learning to achieve their goals. According to Hattie (2012, pg.26) the difference between a high-effect and low-effect teacher is their attitudes and expectations and how they decide what to teach and how to teach it, based on the needs of their pupils. Although many theorists support the idea that TSK is the most important aspect to teaching, Hattie (2012) argues that the most important element to effective teaching and learning is that teachers know their pupils’ needs and how to target them, showing a passionate attitude to pupils and are able to differentiate tasks to meet the pupil’s needs. Furthermore, Hattie (2012, pg.28) states that “in visible learning, it was shown that teachers’ subject-matter knowledge had little effect on the quality of student outcomes!” suggesting that TSK has little impact on the pupil’s achievements, implying the main importance is the teacher’s beliefs and teaching strategies they use.

Furthermore, research suggests it is not the amount of SK and PCK that counts, the important aspect to effective teaching and learning is the teachers’ understanding of the subject, their understanding of the pupils’ needs and how they learn best. According to Hattie (2012) our favourite teachers are not remembered for their TSK but are remembered because they were passionate about their pupils, they ensure that their students understand what they are being taught and are able to acknowledge mistakes made by the students and praising them when they have achieved success. 


Analysis and Evaluation of your subject knowledge for Primary Teaching 
Prior to attending my first Professional Teaching Experience (PTE) it was clear that research and analysis of the current Foundation Phase Framework was required to build my knowledge and understanding of what was expected to be taught. During my research, I became aware of the new curriculum, Successful Futures by Professor Graham Donaldson. 

In 2014, Professor Graham Donaldson reviewed the Curriculum and Assessment Arrangements in Wales from Foundation Phase to Key Stage 4. From this, he produced a report in 2015 called Successful Futures, which will work towards ensuring that every child and young person in Wales will benefit from curriculum and assessment arrangements to best fit their personal needs. The new curriculum Successful Futures is already being imbedded through pioneer schools to ensure it is an effective approach to teaching, it is said to be set in place in 2020 for every school in Wales. There are many aims to the new curriculum, however, one of the main aims is to set Literacy, Numeracy and Digital Competence as cross-curricular subjects, and to ensure that Digital Competence has the same important as Literacy and Numeracy. During my research I was able to become familiar the new curriculum and it’s requirements, this enabled me to ensure each of my lesson plans were targeting at least one of these 3 cross-curricular subjects. This links back to the importance of the relationship between TSK and effective teaching and learning in the primary school. If research on the current and new curriculum hadn’t taken place, I would not have been able to plan and teach effective lessons to enable to students to understand and learn about the topic being taught. 

During my PTE, one specific area where my SK was lacking was regarding Jolly Phonics (J.P.), Language, Literacy and Communication (LLC). Jolly Phonics was the chosen comprehensive programme by the school, a fun and multi-sensory reading and writing scheme for children from an early age. This programme teaches letter sounds as opposed to the alphabet. The lesson that I chose to reflect on is not based on my own planning but resulted in me having to teach the session due to the teacher having to attend an urgent matter, leaving me in charge of the class and the teaching. 

In the past I have not been provided with the opportunity to use J.P. Therefore, I felt that the children had a much higher level of SK as opposed to myself, leading to my confidence being discouraged. This was the first time I had felt my SK and CK was lacking, indicating that in order to be able to teach a subject, you must first have a foundation content knowledge. According to Shulman (1986) the teacher need not only understand that something is so, the teacher must first understand why it is so” emphasising that in order to have good CK, the teacher is required to gain an understanding of the subject before proceeding to teach it to a class. If there is no CK, there is a low chance of effective teaching and learning taking place. Therefore, if I had sufficient CK, I could have improved my teaching methods for this area of the curriculum. 

On reflection of this lesson, I took into consideration the KQ and how effective my teaching was based on each category. Although I feel I had good CK and PCK for most areas of the curriculum, after analysing my lesson and linking it to the KQ, I was able to identify my weaknesses and areas for improvement. 



Foundation:
According to Rowland et al., (2009) the foundation relates to the “trainees knowledge, beliefs and understanding” of what is being taught, and their pedagogical choices based on the strategy they choose to deliver the session. Although I feel I had prepared and planned many effective lesson plans during my PTE with a great deal of CK, during this event, this was not evident as I did not have the correct CK to enable me to teach this area of LLC. Although I feel my CK for LLC and Pedagogical choices is of a good standard, this was not evidenced during this lesson as I was not familiar with the theme of J.P. 

Transformation:
The transformation category focuses solely on the importance of being able to model and demonstrate examples in an appropriate way which the students will understand. According to Hattie (2012), studies show that SK has little impact on how pupils perform, the most important aspect is knowing how to teach effectively. Following the concept of transforming CK into forms that are “pedagogically powerful” (Rowland et al., 2009) although I was very unprepared for this particular session, I was able to demonstrate the letter formation of the new sound effectively which enabled the pupils to practice their letter formation using their white boards. 

Connection:
Taking Rowland et al., (2009) into consideration, although I was unable to make a connection between the planning and the teaching due to it not being planned by myself, I was able to make an informed choice based on my teaching style for the session. I feel I was also able to draw on prior knowledge of LLC and was able to make connections with future learning by carrying out a second J.P. lesson to build my confidence and CK. 

Contingency: 
Due to the class teacher being Foundation Phase Leader, it was inevitable that they may be required to leave the class at short notice to deal with a situation, which occurred during this session. I was solely responsible to teach the J.P. lesson which had already began. Although research suggests that SK has a vast impact on effective teaching and learning. According to Rowland et al., (2009) a good teacher must be able to think on their feet, being ready to deviate from specific plans and follow and alternative route. This was evidenced through my teaching and performance during this session, although I had very little SK on J.P. I feel I taught to the best of my ability and ensured all pupils understood the content of the session and were able to grasp the concept of the new sound they were learning. 

Overall, the lack of CK and PCK I had for this subject area could be overcome by allowing myself time to research and analyse the teaching style required for this subject, practicing and gaining confidence and knowledge in J.P. According to Munby et al. (2001), Schön (1987) and Sternberg & Grigorenko (2003) teacher knowledge can be developed through pre- and in-service teachers’ engagement with a variety of accurate and constant learning opportunities, emphasising that teachers who are currently in the profession or have left the profession are always provided with the opportunity to build and gain further knowledge of subject-matter through various learning environments.  

Although I have evidenced that I had a lack of CK, SK and PCK during the J.P. lesson, during the whole PTE I feel that my SK, CK and PCK was of a good standard throughout the other elements of the curriculum. In line with Donaldson’s (2015) Successful Futures, Mathematics is a cross-curricular subject and will contribute to the four purposes (see figure 1).
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Figure 1: The Four Purposes.


One of my areas for maths was to teach 2d shapes. During the planning process I was able to research what the pupils were expected to know about 2d shapes at their age and look at various ways to teach this topic area. To ensure effective teaching and learning took place my TSK and CK had to be of a high standard, this enabled me to demonstrate a good understanding of the subject and provide the children with the correct information regarding the 2d shapes.

In addition, I was also able to incorporate the use of DCF in with my maths lesson, providing the pupils with the opportunity to use Top Marks website to gain experience using 2d shapes through game (see figure 2 for lesson plan).  Digital competence framework was a key recommendation of the report Successful Futures produced by Professor Graham Donaldson. Donaldson (2015, pg.40) states that “digital competence is increasingly fundamental to the learning and life and that it should have similar status within the curriculum to that of literacy and numeracy”, therefore SK in ICT is a vital aspect to effective teaching as this will enable the students to learn how to become digitally competent and be able to use ICT effectively. This is further supported by the Welsh Government (2018) which states that “Digital Competence is one of the 3 cross-curricular responsibilities...it focuses on developing digital skills which can be applied to a wide range of subjects and scenarios” implying that providing pupils with information and the opportunity to develop their skills through the regular use of ICT enables them to access a wide range of sources to aid them in gaining skills and knowledge in different subject areas.  

Figure 2: Mathematics 2d shape lesson plan. 



Furthermore, Knowledge and Understanding of the World is also a vital subject for teaching in the primary school, providing pupils with real-life experience. During my PTE I had the opportunity to plan and deliver a lesson based on planting and growing turnip seeds (see figure 3 for lesson plan). This enabled me to carry out my own research to find out how to plant and care for turnip seeds correctly. After thorough research, I was confident that my CK was of a good standard and understood the concept of the subject I was about to teach the children relating to the elements of the KQ. I was able to demonstrate to the children how the seeds should be planted, providing them with detailed information and instructions using large flash cards which were age appropriate. I feel that I displayed good PCK with regards to the informed choices I made with my teaching style. This led to the choice of taking the children out in small groups to complete the planting stage of the process. Ensuring they had the correct support they needed for the task. 

In contrast, although I feel my CK and PCK was of a good standard, I feel I lacked in confidence with regards to being ready to answer the pupils’ opinions and ideas. This is reflected in the contingency stage of the Knowledge Quartet. During the introduction and the story of the Enormous Turnip, the pupils were asked various questions based on what they could see happening on each page. When discussing the image of the turnip being stuck in the ground pupil A responded with ‘I think a rope is holding the turnip down’. This was an excellent prediction but instead of acknowledging pupil A’s ideas and exploring what they meant I continued to ask the class what they thought about the image. Consequently, this could lead to pupils’ holding back their views and opinions in the future, feeling that they may not be relevant or valued. 




Figure 3: Planting Turnip Seeds: Lesson Plan.



Conclusion

To conclude, after thorough research and analysis of various literature, it is evident that the relationship between teacher subject knowledge and effective learning and teaching in the primary school is of high importance to the pupils’ learning. Studies show that knowledge-specific teaching is what leads to effective teaching, Murphy (2011, pg.189) states that “pupils made greater progress where teachers had stronger knowledge”. According to Murphy (2011), without SK, the subject cannot be taught effectively, preventing pupils from meeting the success criteria and achieving their targets, limiting the effectiveness of teaching and learning.

In contrast, many theorists believe that it is not the TSK that has the most impact on the pupils learning, but their passion towards teaching and their pupils is most important:

“passionately committed teachers are those who absolutely love what they do…all effective teachers have a passion for their subject, a passion for their pupils and a passionate belief that who they are and how the teacher can make a difference in the pupils’ lives”.
								     (Hattie, 2012, pg.30)
Hattie (2012) suggests that the most important element of teaching is to be passionate towards teaching their pupils, if the teacher is not passionate about the subject and their pupils then it is likely that the students will not experience effective learning, thus leading to poor results in the future. Furthermore, the more passionate teachers are able to seek better ways to teach their pupils, making lessons more engaging. 

Overall, although SK is of high importance to achieve effective teaching and learning in the primary school, I feel that the passion a teacher has towards their teaching and the subject is of equal importance. All teachers have the responsibility of their pupils’ learning. To ensure it is effective they must not only understand the subject they are teaching but they must also enjoy teaching the subject, ensuring the pupils are engaged at all times and are able to achieve the success criteria and meet their targets.
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Appendices:

Figure 1: Donaldson’s Successful Futures: Four Purposes: screenshot in from the internet. Available at: https://slideplayer.com/slide/10557704/  
[Accessed 9 Jan. 2019].

Figure 2: To recognise and be able to name the 2d shapes – lesson plan: screenshot in. 

Figure 3: To plant and care for your own turnip seeds - lesson plan: screenshot in. 
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Purposes of the curriculum

The purposes of the
curriculum in Wales
should be that children
and young people
develop as:
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Using Top Marks, children will be able to complete the 2d
shape game, feeding the Monster the correct 2d shapes.
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Curriculum coverage (range and skills):

Skills:

e Recognise and name 2D shapes.
e Use 2D shapes the make models and pictures.

Range:

« Experience a mathematically-rich environment that allows them to explore and develop mathematical concepts and language.
« Develop practical mathematical skills in a range of concepts.
e Practice, develop and refine their mathematical skills within all aspects of provision, including continuous provision, and through all Areas of

Learning.
Literacy (LNF): Numeracy (LNF)
Oracy:
e Use words, phrases and simple sentences.
e Skills will also be developed through child-initiated learning, continuous provision and
enhanced provision.
e Communicate in a range of contexts for a variety of purposes and audiences.
DCF: Thinking: ESDGC YCC:

Using Top Marks, children will be
able to complete the 2d shape
game, feeding the Monster the
correct 2d shapes.

Using their remembering and thinking skills to recognise
and identify the 2D shapes.

e Counting in Welsh.

e Answering the
register in Welsh.

e Dim siarad.

e Dewchyma.

e Beth syn.bod.
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