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


“Strong subject knowledge is the most important component of being a good teacher…even at primary level” (Morrison, 2014) 

The aim of this assignment is to discuss this statement and consider how teachers subject knowledge can influence teaching, and ultimately, successful learning of pupils. Various academics views on the topic of teacher subject knowledge will be discussed through a literature review. This will be followed by a reflection of my own subject knowledge and Professional Teaching Experience (PTEt) and, finally, a conclusion of the main points and future targets for my own professional development.

For the purpose of this assignment, PTE was carried out in a Key Stage Two, Year 3, class over a seven week placement. By the penultimate week of this placement, I was planning and  teaching 50% of lessons and had completed two full teaching days, independently. Ethical considerations have been taken into account in accordance with Bera Guidelines and the Primary School in question will therefore be referred to as School X. School X is recognised  as being situated in a socially and economically deprived urban area. In 2017, School X received a significant increase in pupil intake due to the closure of a neighbouring school. It has achieved a green category classification according to the Welsh Government four tier ranking system for the past four years and currently has a 37.7% average of free school meals. As a Pioneer school, School X have been working alongside the Welsh Government in constructing  the new curriculum for Wales which will be later explored. The current Estyn report for School X, published in 2015, recognises that teaching staff provide care, support, guidance, innovative teaching ideas and purposeful learning, suggesting that teaching at this time included more than  just “subject knowledge” (www.estyn.gov.wales/provider/ ). The concept of subject knowledge according to academics and its relevance within the education sector will now be discussed. 

Lee Shulman is an American education psychologist whose research yielded the conception of pedagogical content knowledge (PCK) which initiated a new stage of research in teaching and teacher education. In his early career, Shulman recognised that teaching is cognition complex and  involves teachers making decisions to inform their practise. During his career, Shulman has promoted that, through the planning and teaching of specific content, teacher’s subject knowledge will improve, however how the subject matter is actually taught is an integral form of content knowledge (www.leeshulman.net). This lesson “planning” referred to by Shulman is a task which requires the inclusion of and reference to  specific government documents. The current National Curriculum set by the Welsh Government in 2014 includes a set of standards and programs of study used by primary schools in Wales to ensure “children learn the same things” (www.gov.uk/national-curriculim ). In 2015 Professor Graham Donaldson was commissioned by the Welsh Government to design a new Curriculum for Wales which will be introduced from 2022. His views of the current curriculum criticise a high reliance on data to measure standards and recommend the focus shift to re-thinking how children learn and preparing young people to survive in an uncertain future (Wightwick, 2017). Donaldson (2015) defines curriculum as “the learning experiences and assessment activities planned in pursuit of agreed purposes of education”(Donaldson, 2015, p5). He highlights that the current curriculum in Wales includes a framework detailing what subject content should be taught at different stages and is based on the belief that subject knowledge is “the best path to a sound and relevant education” (Donaldson, 2015, p5). His review report of the current Curriculum and Assessment Arrangements in Wales, named Successful Futures, focuses on schools being the main influence of children’s future success and wellbeing and their contribution to Wales and the wider community. Donaldson (2015) highlights a number of pedagogical principles that influence, excite and inspire independent learning. In short these principles suggest that “high quality” teachers are required to deliver Donaldson’s proposed curriculum, who have an understanding of “why and how….as well as what”, emphasising that effective teaching requires more than just subject knowledge.
 
Lewis (2019) however reports that Welsh Local Government Association and the Association of Directors of Education in Wales have raised concerns during a review of this new reform. These concerns are based on the belief that, under this new curriculum, education will rely heavily on the knowledge and experience of the individual teacher as opposed to an entitlement defined by a curriculum. Further more, it has been suggested that children without a strong family support network will suffer the most and that the basic skills of reading, writing and speaking have been overlooked.  The overall criticism was of poor communication with schools on the progress of the reform. 

In 1987, Shulman’s work emphasised that it was rare for a teacher to consider the management of ideas as important as the management of the students themselves. Shulman provides an example of one particular account of an experienced teacher who possessed many positive teaching attributes such as substantial interaction through open ended discussion, use of classroom space and flexibility in teaching styles. Shulman (1987) believes that these standards should not be rarely found, but should be the norm amongst qualified teachers. To this end, Murray (1986) reports the Holmes Group who are a group of education deans, formed in 1986  to promote the reform of teacher education and teaching profession whilst challenging the weak accreditation and low priority given to the education of teachers. Murray (1986) further discusses that the consortium, formed for this purpose, aspired to transform teaching from an occupation, into a profession of aspiring individuals with prestige. Shulman (1987) wrote that, if teachers are to be identified as respected professionals, the standards against which a teacher’s performance is measured should be raised in line with these expectations. It is this ‘knowledge base for teaching’ that Shulman attempts to address. This can also be identified in Donaldsons (2015) more recent report which  has similar aspirations of teachers being highly skilled professionals. Could this suggest that over thirty years after this initial research was released by Shulman, there remains a recognition that teaching has become an even further demanding profession requiring very specialist abilities with a vast amount of, not only knowledge, but variety of skills and ability to connect all of the proposed areas of learning to the ”bigger picture” ie preparation and coaching of young people to prepare them for adult life?     

In 1987, Shulman outlined the seven types of basic knowledge that teacher should possess:
i. Content knowledge – the facts, concepts and theories that are taught, not to be confused with skills. Bruner (as cited in Shulman 1992) refers to this as the “structure of knowledge- the theories, principles and concepts of a particular discipline” 
ii. Curricular Knowledge – awareness of the knowledge and skills students are expected to learn including learning objectives  
iii. Pedagogical Content Knowledge – an integration of the context knowledge and the specific methods used to teach, hence combining content with pedagogy.
iv. Knowledge of Learners and their characteristics  - by having an awareness of individual students characteristics (personal , academic, social, emotional and cognitive)  and their interests it is possible to design teaching resources that are more effective and motivating.
v. Knowledge of Educational Contexts – all that can affect ones development including classroom groups, availability of school funding, deprivation grant, communities, cultures.  
vi. Knowledge of Purposes - education purposes and educational values and their philosophical and historical bases

Shulman (1986)  considers his  concept of PCK a crucial element  as it represents the combination of content and pedagogy that teachers use to identify a variety of successful ways of sharing information with students of varied differentiation and interests. Fernandez (2014) recognises that, in recent years, teaching has matured into the  profession that Shulman referred to, which requires intelligence, an ability to act and a “knowledge base” of skills that are developed throughout a career. Fernandez (2014)  also recognises PCK as a concept that represents this professional knowledge and  suggests that various models of this are used throughout the profession of teaching. He criticises that researches often refer to PCK, however do not specify what model is being used, therefore causing confusion and unreliability. 

Shulman (1987) carried out research through teacher interviews, observations, tasks and  examination of materials in an attempt to understand how teachers are able to take on new information themselves as a learner and then have the ability to transfer this knowledge to others successfully. Shulman (1987) explains that this process of pedagogical reasoning and action involves a process of six sections:
i. Comprehension – the teacher should initially understand the curriculum information they are going to teach in several ways 
ii. Transformation – the act of sharing knowledge with learners in a way they understand. Teaching materials and the process  of critical interpretation should be prepared. Ideas or metaphors should be represented. Teaching methods or models should be considered and then adapted to suit the characteristics of the pupils being taught.  
iii. Instruction – this includes organisation of the classroom, providing clear explanations, assessing work and understanding as it is being undertaken, interacting with students through discussion and questioning and appropriate praise or criticism 
iv. Evaluation – the ability to check  pupils understanding through testing and feedback requires a teacher to have  good knowledge of the  information  being taught and the process of learning
v. Reflection – the process of a teachers ability to consider if each lesson they have taught could be amended to alter the learning which ultimately reviews whether the teaching resulted in the desired outcome. 
vi. New comprehensions – a new understanding is achieved by possibly both the teacher and students  if the  learning was successful 

It is evident that Shulman’s views emphasise the importance of having more than just good subject knowledge in order to relay information in a way that students understand, however research carried out by Grossman (1985) illustrates that without starting with a solid understanding of subject knowledge, the other required skills and teaching techniques cannot be put in place. Observations and  interviews with a student teacher were conducted by Grossman (1985) which illustrated that, when the student taught a subject of which she had a good understanding, she  was able to utilise innovative lesson ideas, adapted to suit the students characteristics which promoted discussion. However, when the student taught a topic that she herself confessed she was less confident in, in terms of subject knowledge, her teaching became a process of one demential information relaying without opportunity for discussion or alternative methods of explanation. 
 
Various academics have similar  views to Shulman regarding successful teaching being more than simply having a good subject knowledge.
  
Brophy (1986) reviews research that indicates that students achieve more when their teachers; emphasise academic objectives within a timescale, use management strategies within the classroom, allow opportunity for fast paced learning of the curriculum with achievable goals, and adapt curriculum materials based on their individuals students’ characteristics. The latter can be recognised as one of  Shulman’s seven knowledge base requirements and was also previously discussed as being recognised in research by Grossman (1985).  During PTE I was able to recognise that awareness of pupils characteristics was required in order to provide achievable goals. For example, when planning a maths lesson with a learning objective of measuring length in centimetres, I was aware that some of the more able pupils would have the skills to draw and accurately measure their own lengths, however the less able pupils in the class struggled to use a ruler to draw a straight line. Therefore in order for them to achieve the learning objective of the lesson it was suitable to provide them with pre drawn lengths to measure. This differentiation in task provides all pupils the  opportunity to meet the leaning objective within the boundaries of their own individual ability limits. Dewhurst (1996) concurs that primary school teachers are required to differentiate in order to take account of pupils mix of abilities. 
(Appendix 1) lesson plan and measuring sheets  

Presley et al (1989) suggest that successful classroom teaching involves an individual who can use many strategies, have good knowledge and are able to automatically adapt these to best fit the situation and teaching environment. Presley et al (1989) also recommends that interactivity with students is most successful with responsive feedback. During PTE I recognised this requirement for interaction and feedback. In situations where I felt I had been relaying information for a substantial period of time, it became apparent that the pupils became unfocused. In order to maintain their attention and to gage their understanding it was necessary to have a running commentary with the pupils, challenging further by adding complexity when a student demonstrated a solid understanding, and providing praise or reassurance according to answers provided. This view is supported by Gall (1970) who confirms that questioning is a vital part of teaching which stimulates thinking and learning.  

Similarly, Roseshine and Stevens (1986) also emphasise the importance of providing the opportunity for assessment through questioning during teaching however also recommend that teachers provide well structured lessons when they; start a lesson with as review of perquisite learning, provide new material in small steps, provide clear and detailed instruction, provide active practice for all students, provide initial  guidance, provide feedback and corrections, monitor during seat-work exercises. Similar to Presley et al (1989), Roseshine and Stevens (1986) also suggest that achievable success is key to successful learning. They believe that this systemic approach of teaching in small steps and the importance of providing students with the opportunity of high level success practice is used by the most effective teachers continuously  throughout lessons.

Good and Grouws (1979) also share Roseshine and Stevens (1986) views on reviewing previous learning  at the beginning of a lesson and presenting new information in small steps with significant detailed instruction and exploration. Good and Grouws (1979) also concur with Brophy’s recommendation of fast paced learning, however in addition consider that independent student practice should be included in successful teaching and also identify the requirement for weekly and monthly reviews.   

Cochran Smith and Lytle (1999) refer to the “new models” of teacher education/professional developments where teacher training has progressed from being a one-time process  with additional  periodic training. They state that the new constructivist approach considers that both perspective and experienced teachers have the ability to bring prior knowledge and experience to education, and they will develop their knowledge over time by combining what they already know with new understandings.  Barnes (1989) agrees that emphasis has now shifted from what teachers do and instead,  a variety of factors are now the focus such as; the knowledge teachers hold, how teachers organise knowledge, and what sources they use to inform their teaching.  Petrou and Goulding (2011) discuss further that, although subject knowledge and meeting the curriculum is important, this on its own is not sufficient enough to ensure pupils progress.

     
Knowledge quartet 

The previously mentioned element of transformation and other elements of Shulman’s (1987) Knowledge Base can also be identified in other later frameworks, namely the Knowledge Quartet designed by Rowland et al (2003). This framework was used during their research to identify and discuss the mathematics content knowledge of trainee primary school teachers through the close analysis of twenty four videotaped lessons. Rowland et al (2003) considered the trainee teachers’ Subject Matter Knowledge (SMK) and Pedagogical Content Knowledge ( PCK).  The outcome of these observations were categorised into four broad units known as the Knowledge Quartet: 
i. Foundation
ii. Transformation
iii. Connection 
iv. Contingency.
Rowland and Turner (2007) describe this knowledge Quartet as a tool to analyse and observe how  teachers use mathematics -related  knowledge in practice, however it can also be used to analysis these  categories  within other areas of learning. Rowland et al (2003) describe the first category of Foundation as being the knowledge and beliefs  learned through education by the trainee teacher before they enter the classroom to gain practical experience. This area influences the trainee teachers pedagogical choices of how they teach, not just what they teach.  The second category, Transformation, is described by Rowland et al (2003) as the knowledge being used in practise through the task of lesson planning and during the act of teaching itself. It is “…the capacity of a teacher to transform the content knowledge he or she posses into forms that are pedagogical powerful” (Shulman, 1987, p15) . Shulman (1986) explains that this involves teachers replaying information to pupils in a way that is understood through explanation, example or any other means of communicating and interpreting knowledge.Connection, the third category, Rowland and Turner (2007) explains is the decisions made by the teacher concerning the order of skills being taught and the connections made between lessons. This demonstrates an awareness of the required skills that pupils will need to able to utilise and the “relative cognitive demands of different topics and tasks.” The fourth and final category as identified by Rowland et al (2003) is Contingency. This is the ability to be prepared for events that cannot be predicted that may change the course of a lesson or the approach being used to teach a specific topic or skill. This may include reacting to pupils contributions during lessons or changing approaches during a lesson for the pupils to have a better understanding.  

My experience


Using Shulman’s knowledge base principle it is possible to relate my practical experience to some of the principles he recommended as essential attributes within teaching practice.

Content knowledge – During my time in School X, the timetable of teaching set by my class mentor included subjects such as; sustainable energy through wind turbines, women in space, female inventors, Dwali festival. These are areas of learning that I had not previously taught and did not feel I had sufficient subject knowledge in to share with learners or to confidently answer questions . Therefore it was necessary to undertake research and improve subject knowledge before considering which teaching methods and pedagogical skills to adopt during the lessons. In contrast,  at the beginning of my placement I was asked to support a higher ability group in completing devision through use of the “bus stop” method. This was a skill  that I was confident in using, however I struggled to apply the pedagogical reasoning to  explain the concept of remainders to the group and was therefore unable to “transform” (Shulman 1987) the information successfully. 
This view of subject knowledge and pedagogical reasoning having equal importance is shared by  Holman (2014) cited by Morrison (2014), who agrees that successful teaching depends on good subject knowledge and excellent pedagogical skills. He argues that you cannot teach without possessing both of these. 

Curricular Knowledge –  Curricular knowledge was gained diary PTE by referring to the Programmes of Study documents for each subject, produced by the Welsh Government.   Programs of study are a comprehensive, structured approach for delivering academic education. (www.cte.ed.gov/initiatives/programs-of-study ) The Welsh Government Key Stage 2 Programs of Study “specify what learners should be taught for each subject in the national a curriculum for Wales” (www.leanring.gov.wales/resources/collections/key-stages-2-4). 
 
Knowledge of Learners and their characteristics  - during my PTE, an observation book was completed. This included written observations on each of the 31 students in the class resulting in an awareness of their individual characteristics (personal, academic, social, emotional and cognitive)  and their interests. Teaching resources were therefore designed with this knowledge in mind resulting in engagement and motivation during lessons. One pupil in the class was known to local Authority Social Services for concerns of emotional neglect at home. It was evident that, as she did not receive encouragement or praise at home, whilst in school she would seek attention of the teaching staff by displaying negative behaviour. In an attempt to overcome this I introduced a “praise book” where any positive points from the day were recorded and shown to her parents at the end of each school day. Knowing this specific child’s needs enabled teaching staff to adopt a technique that would provide her with positive attention and encouragement to enhance her learning (Appendix 3)

Knowledge of Educational Contexts – One of the extra curricular activities attended was a trip to the beach to study different geographical properties. Due to location of School X being in an area recognised for social deprivation, very few of the children have attained broad life experiences. Therefore providing this opportunity resulted in full engagement and motivation during all of the activities as most had not experienced the opportunity previously. This also reflects Grimmet and Mackinnon’s previously discussed views of making a connection with children’s family experiences and cultures.(appendix 4)

New Comprehension, as identified as one of the six part process of  pedagogical reasoning by Shulman (1987,) is also referred to in later work by  Grimmet and Makcinnon (1992). They recognise that this desirable ultimate goal can be achieved with the use of a “hook” into new ideas and refer to pupils as “the teacher’s audience” demonstrating that it is key for teachers to know their pupils’ characteristics; previously also noted by Grossman (1985), Shulman (1987) and Brophy (1986). During PTE it was recommended that I utilise my own personality and passion for drama when planning and teaching lessons (appendix 5). It had been observed that the pupils often enjoyed role play activities during outdoor play time which provided the opportunity to link my own skills with an activity that would engage and excite their learning experience during lessons. I myself took on a character on more than one occasion, following a scripts and using costumes and accents to enhance the experience. This resulted in excellent tutor and mentor feedback and successful  engagement and learning outcomes of the pupils. The pupils themselves were also given the opportunity to take on the role of characters as part of lessons with positive results (appendix 6 feedback and plan). It was recognised that many of the pupils in the class with lower academic ability often displayed improved  engaged in tasks when it involved a practical skill that they were able to demonstrate through tangible learning. Therefore, to promote non bullying week, this group were provided with a success criteria of designing and creating their own sock puppet character witch which they could act out a scene to demonstrate their awareness of bullying and ability to recognise unique appearance and personalities. This lesson was successful and the sock puppet characters were also later used in a maths lesson as a hook ie the sock puppets returned over night and had created messy areas in the classroom, the success criteria involved the pupils measuring the trails of mess left using centimetre rulers and following clues to find the sock puppets. Bisson and Luckner  (1996) support this approach stating that “fun opens the spirit , which allows the impact of teaching to take hold”. However Prensky (2002)  highlights that the goals of learning and having fun are often viewed as “incompatible and mutually exclusive” (Prensky, 2002, pg 3) (Appendix 7)


  Knowledge quartet 

Rowland et al (2003) is Contingency iPads not working 

A number of the other the previously mentioned academic frameworks, theories and principles can be recognised during my Practical Teaching Experience at School X. 

Part of my tutor feedback recorded on SWECC website was regarding future targets. It was observed that, although questioning an assessment techniques were used during my lessons, the questions asked were of a closed nature and there did not appear to be opportunity for open ended discussion. (Appendix 2) . This desirable teaching attribute can be recognised in Shulman’s account of an English teacher, referred to early in the literature review. Another attribute that I can recognise with this example of a teacher was her ability to reorganise the classroom dynamics and allow the students to become both the teacher and student. During my last observation, one group, the more able , were set the task of taking on the identify of two specific characters. They were then required to compose questions for their partner as one character and answer the questions as the other character, demonstrating an ability to consider different personality attributes, life experiences and roles in the story and how these would effect the characters answers or questions. (Find quote that says learning through role play is good)

Holmes group (1986) promoted the importance of changing the culture of teachers, making it a profession with professional individuals. During PTE 1 there have been many opportunities where I have observed a requirement for teaching staff to remain professional; when communicating with parents at school or in the community, during out of school activities that I attended such a trip to the beach prt the local church and community centre, even when teaching on a day to day basis, the importance of remaining professional in the presence of the children will portray the respect you expect to be given.   


Conlusion 
Academic opinions unanimously  strongly suggest that successful teaching includes more than simply having a good standard of subject knowledge. The above research by …..however also promotes a teachers relationship with students, ability to differentiate, questioning techniques and other skills as being just as crucial to the profession of teaching.

Donaldson’s principles of Pedagogy include teaching that includes “a broad repertoire of teaching and leanring experiences” this is to say that the traditional direct trenching approach is not disregarded. During my practise I belive I demonstrted a wide range of teaching styles ie acting, traditional direct teaching, pupil led learning 

Know have more insight into transforming informaiton and applying pedagocial reasoning to my teaching.

There is no doubt that a secure knowledge base is vital and the initial steps to delivering effective teaching, Research by Grossman 1985 and my own experience discussed in this essay evidence that, without subject knowledge a teacher cannot have the ability or confidence to consider different approaches or answer students questions on a given topic. However, in order to transform information from teacher to student, the teacher must have additional attributes that enable the learner to understand what is being taught, and apply the skills learned in other areas of learning.

With the introduction of the new Curriculum in Wales requiring teachers to adapt their teaching methods and to include the four purposes across all areas of leanring, it is yet to be seen whether current teachers will find this approach challenging. 

The next steps for my own teaching experience to ensure I am capable of delivering the current curriculum whilst also being mindful of the furutre expectations of the new curriculum will be to focus on assessment of work, to link leanring needs to future lessons, and to adopt an open question approach during lessons to gage understanding and promote discussion, debate and deep understanding in the classroom.
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Cochran Smith and Lytle (1999) state that there are three conceptions of teacher learning, however warns that there are often very different meanings through the use of very similar language. 
i. Knowledge in practice – designed for experienced teachers to include self reflection and deliberation.
ii. Knowledge for practice – knowing more about subject matter, educational theory, pedagogy and instructional strategy results directly in more effective teaching. 
Knowledge of practice – addresses what it means to generates knowledge, who generates knowledge, what counts as knowledge and how knowledge is used and evaluated. Classrooms are a site of enquiry where work in connected to large issues
