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

Introduction
	This essay will discuss the literature around the subject knowledge of primary school teachers and the effects this knowledge has on the effectiveness of learning and teaching.  I will then analyse and evaluate my own knowledge as a teacher by reflecting upon my experiences in my Professional Teaching Experience.  For confidential reasons, the placement school, staff and pupils will be anonymous and will be referred to as School A.  
School A is a primary school under the local authority of Rhondda Cynon Taf to where 428 pupils attend (Estyn, 2015).  Approximately 14.7% of the pupils are eligible for free school meals which is below the local and national average, around 20% of pupils have additional learning needs, 2.6% of pupils come from Welsh-speaking homes and 2.2% are from an ethnic minority background (Estyn, 2015).  I was based in the reception class with 29 pupils, 16 males and 13 females aged between 4 and 5 years old.  The class teacher was assisted by one teaching assistant. 
A review of the literature
Shulman (1987) published a seminal piece of work that introduced the concept that effective teaching goes beyond the subject knowledge of a teacher.  Shulman (1987) proposed a knowledge base for teachers that consisted of basic skills, content knowledge and pedagogical skills.  The categories of the knowledge base introduced by Shulman (1987) include the knowledge of: content, general pedagogy, curriculum, pedagogical content, pupils and their characteristics, educational context and educational theory and value.  The categories are still relevant and influential to teachers, the adapting curricula and education systems today.  The Welsh Government (2017) identify five professional standards for teaching and leadership which include pedagogy, collaboration, innovation, professional learning and leadership.  Pedagogy is stated as the essential component of teaching and it includes a range of knowledge that teachers need to be equip with such as differentiation, assessment, the learning environment, subject knowledge, blending learning experiences, progression, pupil voice and well-being (Welsh Government, 2017).  Shulman (1987) also recognised the range of knowledge required for pedagogical understanding by considering the principles and strategies of the management and organisation of a classroom that often go beyond the content knowledge (Shulman, 1987).  
Shulman (1987) suggests that pedagogical content knowledge is a unique combination of understanding specifically for the teaching profession.  However, Coe et al (2014) expanded on Shulman’s (1987) knowledge base categories through research and using the evidence to create a list of the key components for effective teaching.  The list is in order of effectiveness, according to the evidence of the approaches improving student outcomes, and at the top of the list, with strong evidence of its impact on student outcomes, is pedagogical content knowledge (Coe et al., 2014).  Similar to Shulman (1987), Coe et al (2014) proclaim that the most effective teachers have a strong understanding of the subjects they teach and an understanding of the students’ ways of thinking about the information, evaluating the students’ methods and recognising common misconceptions.  Possessing educational content knowledge requires a deep understanding of content and being able to present and adapt that knowledge to a variety of interests and abilities (Shulman, 1987).  The report for the new curriculum that is being introduced to Wales states that in order to employ good teaching and learning, teachers will need the knowledge of how to blend approaches including direct teaching, and approaches that promote problem solving, creative and critical thinking (Donaldson, 2015).  The Areas of Learning and Experience, and Progression Steps that are being introduced intend to extend the Foundation Phase philosophy and thematic approaches through making learning exciting and relevant for all students and teachers (Donaldson, 2015).  
Shulman (1987) states curriculum knowledge as another category for the knowledge base of teachers.  Curriculum knowledge will have a significant impact on the teaching dynamics in Wales when the new curriculum is put into place.  According to Donaldson’s report (2015) the new curriculum will remove core and foundation subjects in order to ensure breadth and balance to students’ learning.  The new curriculum intends to offer a broad and balanced structure through six Areas of Learning and Experience which include: Expressive arts; Health and well-being; Humanities; Language, literacy and communication; Mathematics and numeracy; and Science and technology (Donaldson, 2015).  The implications of the new curriculum will mean that teachers will have to adapt and adjust their current knowledge of teaching and change it to meet the standards of the new curriculum.  This could be beneficial to some teachers and their students as the literature has shown that teachers increase in their professional learning for the first few years of teaching and then begin to plateau (Coe et al., 2014).  If teachers are required to modify and apply a new curriculum, this could begin to increase their professional learning once more.  However, Bandura introduced the theory that self-efficacy influences on the motivation to improve, the level of effort put into a challenge and the persistence of being able to cope through setbacks (Elstad and Christophersen, 2017).  Therefore, if teachers have low feelings of self-efficacy in relation to the new curriculum, this could affect the level of professional development and thus, lower the standard of teaching knowledge.  According to Coe et al (2014), if a teachers’ knowledge is below a particular standard, it has a significant impact on the learning.  Studies have found that if teachers have limited content knowledge, this impacts on their confidence and thus, impacts on the pedagogical aspects of teaching (Herold and Waring, 2017).  However other researchers argue, that an over focus on content knowledge can negatively affect the development of child-centred and critical pedagogies (Herold and Waring, 2017).
Continuous professional learning is emphasised by Shulman (1987), proclaiming that the teaching process concludes with both the teacher and pupils having new understandings.  Shulman (1987) states that in order to be an effective teacher, one must consider both the outcomes of the pupils and oneself in order to improve educational outcomes.  Kleickmann et al (2013) advocated that the content knowledge and pedagogical content knowledge of a teacher are the key elements that affect student progress.  In-depth content knowledge has shown to be beneficial to the creation and teaching of effective lessons and learning (Herold and Waring, 2017).  However, Shulman (1986) claims that content knowledge alone is as useless as content-free pedagogical skills, therefore, teachers must possess both in order for effective teaching and learning to take place in the primary classroom.  Guerriero (2017) also acknowledges that more research is showing that pedagogical knowledge is just as important in the development of quality teachers as content knowledge and pedagogical content knowledge.  Research is still being done and the evidence is reflecting what Shulman claimed in 1986 that content knowledge alone is inadequate (Guerriero, 2017).
	Research has shown that teacher knowledge has more impact on student outcomes than other external factors (Guerriero, 2017).  However, in order to evaluate the effectiveness of a teacher, it must go beyond the knowledge of subjects and towards research-based competencies (Shulman, 1986).  Shulman (1986) listed the competencies that teachers need the knowledge of, which included: organisation, evaluation, recognising individual differences, cultural awareness, understanding youth, management and educational policies and procedures.  More recently, Coe et al (2014) also listed teaching components but in order of their effectiveness on student outcomes according to the research.  As previously stated, pedagogical content knowledge was the first on the list, showing strong evidence of impact on student outcomes (Coe et al., 2014).  The quality of instruction was also stated to have a positive impact on student outcomes, Coe et al (2014) provide effective questioning, use of assessment, revision of previous learning, appropriate time to practise skills and gradual scaffolding, as examples of quality instruction.  Classroom climate and classroom management showed moderate evidence of impact on student outcomes, and teacher beliefs and professional behaviours showed some evidential impact on student outcomes (Coe et al., 2014).  However, Hattie (2012) protests that if the success criteria is to enhance achievement then almost every result will be positive in education as the scale standard for deciding what is working for learning and teaching is inappropriately set at zero.  
Coe et al (2014) state that defining effective teaching is difficult, however, effective teaching is reflected by the progress of the pupils.  However, Hattie (2012) argues that the purpose of schooling and education is more than just achievement.  It includes the development of critical thinking and evaluation in the real world, of things that affect us as people such as politics, our community, country and world (Hattie, 2012).  Education should involve having the ability to examine, reflect and argue; respecting oneself and one another; and concerning oneself with what is good for one’s own and others well-being (Hattie, 2012).  Teachers should aim to encourage pupils to think with an open-mind, understand others’ viewpoints, and to be able to critically reflect on important matters (Hattie, 2012).  Hattie (2012) proclaims that all of this is dependent on subject matter knowledge, in order to enquire and evaluate, one must know something.  The Welsh Government (2017) recommend that teachers should attempt to use real life within the learning experience as this will enhance pupils’ understandings and concepts.  In order to include real life experiences for pupils, teachers need an understanding of the learning environment and how to vary the environment appropriately (Welsh Government, 2017).
Voss, Kunter and Baumert (2011) analysed learning models and found that the models agreed that learning takes place within a social environment, and this social factor is taken into consideration within modern classrooms.  Two challenges derive from the social aspect of a classroom environment which include; the teacher having organisation and management over the classroom; and they also need to equip themselves with a range of different teaching methods and the ability to use them (Voss, Kunter and Baumert, 2011).  Shulman (1986) originally defined general pedagogical knowledge as classroom management and organisation principles and strategies.  The Welsh Government (2017) standards state, in line with the new curriculum, that teachers are expected to have a variety of teaching methods and imaginative approaches that they are able to select and justify for the benefit of the students.  Teachers must use their pedagogical knowledge within subject content, areas of learning and cross-curricular themes (Welsh Government, 2017).  This view is consistent with Shulman (1987) who stated that teachers should be able to adapt and use different teaching methods, through their pedagogical knowledge, to transform or enhance the knowledge of the pupils.  The knowledge of a variety of teaching methods is essential as students are diverse and this broad repertoire will aid a successful learning environment for individuals (Voss, Kunter and Baumert, 2011).
Having a knowledge of the pupils and their characteristics is another category considered within Shulman’s (1987) knowledge base.  As Voss, Kunter and Baumert (2011) proposed, pupils are diverse and like Shulman (1986) acknowledged, they are unlikely to be blank slates as they vary in age and come from different backgrounds.  Since pupils come to teachers already with their own understandings and knowledge about various things, this can often mean they have misconceptions (Shulman, 1987).  Teachers need the knowledge to be able to reorganise the misunderstandings and misconceptions of the learners (Shulman, 1987).  Ball, Thames and Phelps (2008, cited in Guerriero, 2017, p.104) took Shulman’s concept of pedagogical content knowledge and split it into two categories which were ‘knowledge of content and students’ and ‘knowledge of content and teaching’, meaning the knowledge of students’ conceptions and misconceptions, and knowledge of instructional strategies.  Shulman (1987) suggests that it is the responsibility of the teacher to have the knowledge to provide appropriate instructions and opportunities for learning to the pupils, then it is the responsibility of the pupils to do the learning.  The knowledge of pedagogical reasoning includes a transformation aspect which focuses on the teacher adapting their comprehension in order for others to be able to comprehend (Shulman, 1987).  Therefore suggesting, if the pupils are not learning, there is something insufficient with the teachers’ pedagogical reasoning knowledge.  In order for teachers to be able to reach the transformation stage, they must first master their own comprehension which requires the teacher to have a clear understanding of what they are teaching and to be able to understand the concept in different ways (Shulman, 1987).


An analysis and evaluation of my own subject knowledge for primary teaching
In order to effectively analyse and evaluate my own subject knowledge from my Professional Teaching Experience, I will be considering the dimensions of ‘the knowledge quartet’ (Rowland, Huckstep and Thwaites, 2003).  The first dimension is foundation knowledge and since I was with reception class children, I did not face any issues with understanding the content of what was to be taught.  However, understanding how children learn and how they can be taught presented more challenges for me as I had to adapt and adjust my teaching style to understand which approach was most age appropriate.  This will be discussed further within the transformation dimension.  Much of my feedback at the beginning was associated with the structure of my sentences and questions during presenting themes or tasks to the class.  Since my placement was in a Welsh medium school and I was placed with reception class children, it needs to be taken into consideration that these children are still learning the Welsh language.  My questions or sentences were not necessarily ‘wrong’ however, I varied them too much instead of keeping to the same pattern which could be confusing for children that are learning Welsh.  To rectify the issue, I ensured that I appropriately planned my presentations in detail and wrote the structure of the sentences and questions I would be using consistently through the presentation and the tasks.
Shulman (1987) identified the transformation stage as the teacher adapting their own comprehension in order for pupils to comprehend.  The process requires preparation, representation, selection, adaption and adjusting to student characteristics (Shulman, 1987).  The first lesson I taught was about safety on Bonfire Night and the task was to create a safety poster.  I had prepared a safety poster of my own for appropriate representation for the learners to have a visual representation of how a safety poster looked.  However, during my presentation I realised that the poster was by the focus group desk and due to my own nerves as it was my first lesson, I did not want to leave the front of the class to collect it.  I tried to explain to the class what a safety poster looked like, without the safety poster at hand, I soon realised that the class did not know what a poster was to begin with and I felt as though the whole presentation had been meaningless to them.  Every presentation since that, I ensured that I made a list of everything I required for the presentation and ensured these were all ready at the front of the class.  However, in order to try to rectify the issue of this particular incident, every focus group that were going to create the safety poster seen my example first.
As Shulman (1987) states, representation involves considering ways to represent the content to pupils.  I feel as though throughout my teaching experience I did not settle for teaching approaches that I knew could be better.  Therefore, throughout my experience I continued to adapt and adjust my presentation skills to find what worked best for me and for the class.  As stated, since the first experience, I ensured I had visual representations ready which the pupils reacted well to, therefore I kept the visual approach.  However, sometimes I realised that some pupils appeared restless as though they no longer wanted to sit on the carpet.  As I got to know the pupils, I realised the reasons for restlessness varied such as wet play time, hunger, excitement for a school trip, Christmas time and many other possible reasons.  Therefore, I made presentations of the task more interactive, I got children up to the front to move around to represent sequencing and got other members of the class up to move the children at the front.  This was clearly successful as all of the pupils were engaged and involved, therefore I stuck to this method and adapted it to suit the subject.  
Shulman (1987) suggests that preparation includes the learning materials and being able to adapt them to the teachers’ or pupils’ understanding in order to deliver a more effective and appropriate learning experience.  During my teaching experience, I read Welsh-medium stories to the class that corresponded to the theme of the week or to enhance literacy during non-directed literacy lessons.  I ensured that I familiarised myself with every story beforehand to be able to tell the story with expression and excitement and during this stage of preparation I would make adaptions to the vocabulary.  Some stories used Northern Welsh vocabulary as opposed to Southern Welsh, therefore I adapted the vocabulary to model the type of language that I wanted them to use and familiarise themselves with.  I am aware that the curriculum recommends that Welsh-medium pupils should begin to understand the different accents and forms of the Welsh language.  However, I began to realise that much of the programmes that the children watched at different times of the day (milk time, wet play time) used the accents and vocabulary from North Wales.  Therefore, I wanted to ensure that the stories I read to them were using Southern Welsh vocabulary since I am from South Wales myself, therefore they could associate different accents with different vocabulary. 
Coe et al (2014) found evidence that reflected quality of instruction having a strong impact on pupil outcomes.  This is relevant to the transformation stage of the knowledge quartet (Rowland, Huckstep and Thwaites, 2003) as explanation is a key element of transferring one’s own knowledge to pupils.  Effective questioning is an aspect of quality instruction which, as stated previously, I reflected upon and put things in place in order to improve my questioning.  Quality of instruction includes use of assessment which I believe progressed throughout my experience, but I acknowledge that it needs to improve further.  During my teaching experience I used self-assessment as a form of assessment as it was used by my class mentor.  The pupils had slips in their books which stated the success criteria, for example, ‘I can sequence the story of Stick Man’.  I would begin the focus task by using the success criteria to state what the they were going to do in a child-friendly way.  At the end of the task I would ask the children to look at their work and ask them how they felt about it in relation to the aim of the task and they would colour in the face that they felt was appropriate (a happy face, a straight face, or a sad face).  I would then circle number 1, 2 or 3 myself, 1 meaning they need to revisit the task, 2 meaning they had some help or 3 meaning they were rather independent during the task.  This helped me to reflect upon the strengths and weaknesses of the pupils and whether they needed extra help or simplified tasks or more challenges.  However, having reflected on the feedback from my university tutor, I need to use these assessments of previous tasks to influence and include in my future planning.  
Upon reflection, I do feel as though my assessment for learning skills are improving with experience as I was able to recognise if a pupil found the tasks too difficult or too easy.  If this was the case, I was then able to adjust during the task to make it more appropriate for the individual.  For example, one task required pupils to sequence a story we had read and the groups (based on ability) had a different number of pictures that they had to sequence.  During the task with the second lowest group, I began with asking them to discuss the story, it was clear that a particular pupil remembered every event in the correct sequence.  Therefore, when I gave the pupils their own pictures for them to sequence, I gave that particular pupil the pictures for the highest group and they successfully sequenced them all independently.  I demonstrated here that I was able to scaffold the pupils learning onto a higher level.  This process links to the ‘connection’ dimension of the knowledge quartet as I understood when was appropriate to make progressive steps and the ‘contingency’ dimension as I was able to deviate from plans to ensure effective learning and recognise opportunities to maximise learning (Rowland, Huckstep and Thwaites, 2003).  
After evaluating my subject knowledge from my teaching experience, it is clear that as I was with reception class, that much of the analysis of myself was based upon pedagogical knowledge.  When I transfer to a Key Stage 2 class, I acknowledge that my content knowledge will be more relevant to evaluate.  However, although I did not struggle with content knowledge, I did find it difficult to think of ways to make numeracy a cross-curricular learning experience, I am hoping that further research and perhaps inspiration from my next class mentor will aid this issue.  Thinking ahead, I need to gain confidence in digital competency, as studies have found that lack of confidence affects the pedagogical aspects of teaching (Herold and Waring, 2017).  Since digital competency is a cross-curricular requirement and Donaldson (2015) states that teachers should provide opportunities to practice these regularly, I was hoping to gain confidence within this area in my teaching experience.  Studies show that teachers’ feelings of self-efficacy in digital competency increased with experience and practice (Elstad and Christophersen, 2017).  However, lack of resources at my placement restricted me from enhancing my professional development in that area.
However, some research has suggested that enhancing teachers’ professional learning can be affected by the school context and the level of support provided there (Coe et al., 2014).  Teachers that perceived their school as a supportive professional environment improved their effectiveness as a teacher over time, however those that were perceived as teachers in a less supportive environment declined in effectiveness (Coe et al., 2014).  Having reflected upon the support I received within the placement, I do not believe it was effective for my development as a teacher.  I believe that the feedback I received was not always constructive and was often perceived as a personal difference of teaching style.  According to Coe et al (2014) feedback in assessing the quality of a teacher should be directed at the students’ learning rather than the individual teacher.  Feedback given from a mentor in a trusting and supportive environment has a higher probability of being put into action effectively (Coe et al., 2014).  I believe in a more supportive and constructive environment, I will be able to progress more as a teacher and use my strengths such as creativity to find my own style of teaching and to gain confidence in areas such as digital competency.

Conclusion
	To conclude, this essay has reviewed the literature and found that primary school teachers’ knowledge needs to go beyond subject knowledge in order for effective learning and teaching to take place.  Pedagogical knowledge plays a significant role in effective teaching and links every aspect of being a teacher together.  However, as the literature reflected, content knowledge is useless without pedagogical knowledge and pedagogical knowledge is useless without content knowledge.  Teachers are required to possess both of these elements to be an effective teacher.  The knowledge required also goes beyond knowing what to teach and how to teach it, it includes understanding the pupils, the most effective learning environment for particular tasks and knowing a range of teaching methods to be able to adapt lessons.  
	In Wales, all teachers will be faced with challenges when the new curriculum is put into practice, as it not only requires a change in subjects and assessment but also a change in pedagogy.  The new curriculum aims to encourage pupils to play a fundamental role in life and work (Donaldson, 2015).  School environments will need to adapt to the new curriculum, including the teachers and their attitudes, energy and aims for the pupils.  However, it needs to be approached with enthusiasm and excitement as the four key purposes will not be fulfilled if educators are sceptical and worried about the new curriculum.  The four key purposes should develop young people into valuable attributes to society and the world and teachers are in a privileged position to be able to contribute to that development.
	Having reflected upon myself, my content knowledge at present is difficult to evaluate due to age of the pupils I taught.  However, I am aware that I need more ideas and ways of incorporating numeracy as a cross-curricular responsibility, especially with older pupils.  I also acknowledge that I need more confidence with my digital competency skills since older children will be a lot more aware of the digital world, this will require me to practice the digital skills I could use in the classroom.  I predict that there may be some class themes that I will need to do independent research on to be able to have a deep understanding myself of subjects that I may not have come across since I was in primary school myself.  I am pleased that I was able to enhance my pedagogical skills for the age range I was with, again, I predict these may need to be altered to suit an older classroom.
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