How does reflective practice using the Knowledge Quartet contribute to my professional learning and help me think critically about my teaching of Maths?


Introduction & Context

This piece of research was intended to help me discover how reflective practice, facilitated by the Knowledge Quartet (KQ), would help me critique my own teaching of Maths.

During the research, I was employed full-time, teaching 10-11 years old children at a large Catholic primary school in Wales. I had twelve years primary teaching experience and, as is common in primary schools in Wales, I was a generalist and taught the full breadth of the curriculum. Maths was taught for an hour every day and for the preceding ten years, I had taught a large class made up of the most able learners. This research took place in my classroom. 

According to performance management lesson observations, my general teaching skills, including behaviour management, are good or better. I hold Maths A-Level (gained twenty years ago) and my degree involved a considerable amount of statistical work. I was the Maths Co-ordinator for the school, a Lead Practitioner for primary Maths across the city and county, delivering training for in-service teachers teaching the most able, NQTs and mentoring other Maths Co-ordinators. I was one of Wales’ first accredited facilitators for the Outstanding Teaching Programme. I had consulted on recent developments in the National Tests in Numeracy. In addition, I was engaged in a separate research project as a part-time practitioner-researcher with the National Network for Excellence in Maths.

The school was led by a Head Teacher who promoted and encouraged teachers to be involved with initiatives such as classroom research. Continuing Professional Development was well funded and supported. The current wider political climate in Wales supported teacher enquiry. Education policy was moving towards classroom practitioners determining effective practice (Welsh Government, 2016). 

It should be noted that this research would be difficult to replicate with a less experienced teacher or in a less supportive environment.

Literature Review

Aubusson (2009, p. 4) and his colleagues stated that, “The quality of student learning in schools is dependent on the quality of teacher learning.” In the same year, William (2009) assertedthat, “There is a four-fold difference between the best and the worst teachers in the speed of student learning created.” If we accept both of these claims, it follows that professional learning should be promoted in schools.

Aubusson et al (2009, p.20) discuss various forms of teacher learning commonly found in schools and concluded that many are too passive to achieve their goals. For example, they argue that in-service training delivered to groups of listening teachers by an external expert on a topic chosen by school management may serve to reinforce practice already in place but rarely results in change. They state, 
Because teaching is so complex, efforts to change something so multidimensional need to be accompanied by a professional learning framework, with embedded teacher learning processes and conducive conditions in schools.

In his examination of over 800 meta-analyses (including more than 52,000 studies in all), John Hattie (2012) aims to equip teachers with sufficient facts to think critically about what is and is not effective for the pupils in their care. He states that almost all possible interventions will have some positive effect and that it is the role of teachers and schools to evaluate which will have the most impact for the least cost. For him, the most important thing is that teachers think critically about their practice and are empowered to make changes to enhance learning. Hattie’s viewpoint is supported by Hargreaves (2008) who recognises that it takes many years to become an expert in the classroom and that only those developments which authentically respect teachers’ agency, values and experience are likely to lead to long-term learner advantage.This suggests that whatever action is taken to promote professional learning for teachers, it must not be passive, must empower teachers to think critically about their practice and must respect teachers’ agency and experience.

Pollard (2014, p.477) promotes the concept of extended professionalism. His opinion is that teachers should be reflective, enquiring and transformative. He states that, “Extended professionalism, with its capacity for intelligent innovation, is the foundation of high-quality education in the modern world.” He describes the characteristics of extended professionals as having open-minded, up to date subject and pedagogical knowledge, and an understanding of teaching developed from analysing practical experience which is shared between colleagues. If we accept the argument that reflective practice meets the need to promote professional learning in an active, empowering way which respects teachers’ professional experience and agency, then it follows that educators must think critically about the learning in their classrooms. Accordingly, “…reflective practise has come to be seen as a central plank in the development process [of a teacher’s professional growth].” (Jaworski & Huang 2014, p.5)As a note of caution, McIntosh (2010, p. 44) recognises that modern education systems have a tendency to require practitioners to create evidence that they reflect. Rarely do these systems prepare practitioners to understand reflection or train them to do it effectively. In his opinion, reflection by those ill-equipped to reflect is superficial and fails in its purpose, “Reflecting becomes real and works when it is understood, not when it is required as an outcome.” Critical self-reflection is not a skill which comes naturally; I was aware that, as a novice, I would need to train myself to reflect effectively.

In addition, I was aware of a somewhat dated criticism levelled at English Local Authorities that continuing professional development in primary schools was becoming, “much more general in approach, with subject speciality becoming de-emphasised.” (Williams, 2008, p. 17). My own experience tells me this is currently true in Wales and, as Maths Co-ordinator for my school, I wanted to address this area of my practice. Aiming to focus on my own Mathematical Knowledge for Teaching (Hill & Ball, 2009), I selected a framework designed with this in mind; the Knowledge Quartet (KQ).

The KQ was developed by Rowland et al (2005) through their experience as initial teacher training educators. They analysed, “… how different kinds of primary mathematics teachers’ content-related knowledge ‘played out’ in the classroom, that is, how this knowledge was made evident” (Rowland et al, 2009) using a sample of 12 postgraduate trainees. They used a grounded theory approach (Glaser & Strauss, 1967). They each observed and coded elements of effective teaching, compared their codes and merged them into a framework with four sections;
Foundation – concerns the teachers own mathematical knowledge and beliefs. This section underpins the other three sections.
Transformation - the ability of the teacher to allow someone else to know what the teacher knows 
Connection – the teacher’s ability to sequence learning and anticipate complexities and misconceptions. 
Contingency - the teacher’s response to unexpected events and pupil contributions including maximising the learning potential of misconceptions. 
These four sections are built of 21 codes. The full list can be seen in Appendix A. The reader should note that the KQ is specific to the teaching of Maths and does not include skills for general teaching; differentiation, behavior management, pace, etc.

The KQ has been tested and found beneficial for pre-service teachers a number of times. For example, Liston (2015) supported secondary pre-service teachers and found inter-rater reliability was high. Rowland et al (2014) found it had a positive effect on their own development as teacher educators. Turner (2012) shows that when pre-service teachers use the KQ to reflect upon their teaching with the support of a mentor the gains were greater than when reflection was independent. Whilst the body of evidence in support of the use of the KQ was established with trainee teachers, there is reason to think that it might also be of benefit to in-service teachers.

Abdulhamid & Venkat (2014) used the KQ with in-service teachers. They describe a South African follow-up case study of a primary teacher with 18 years experience. They note the development of the participant’s foundation and connection skills and anticipate future gains in her transformation skills. They state, “Our sense is that researchers and mathematics teacher educators can benefit from [the KQ] for researching and developing primary mathematics teaching.” Whilst noting that this is only a single case study, this paper encourages me to ask whether the KQ would provide equally beneficial gains for my own teaching of Mathematics.

To empower myself to extend my own professional development, I determined to use the KQ to reflect upon my Maths teaching. As discussed above (Hattie, 2012), it was considered likely that any initiative would have a beneficial impact on my teaching. I wanted to know how reflective practice using the KQ would contribute to my learning and help me think critically about the teaching of Maths. What would be the benefit of recording myself? Would the 21 codes help me to think more deeply? Would I be able to become auto-didactic and extend my subject and pedagogical knowledge in the process?

Design

In an effort to be as reflexive as possible (Bolton, 2014), I began by considering my subject position. I started from a constructivist ontology which states that reality is the product of social processes rather than reality existing independently of people (Cohen et al, 2009). As Tuli (2011, p.99) puts it, “Reality is subjective, multiple and socially constructed by its participants.” This led me to an interpretivist epistemology (Denzin & Lincoln, 2011) in which all meaning in the world is constructed by people interpreting events around them. Within a constructivist, interpretivist paradigm, it is logical to employ qualitative research methods. “This [approach] assumes that meaning is embedded in the participants’ experiences and that thismeaning is mediated through the researcher’s own perceptions.” (Tuli, 2011, p. 102). Dana and Yendol-Hoppey (2009) critisise the qualitative approach on the grounds that it limits the teacher’s role and voice in the research process. In taking on the role of both classroom teacher and researcher, I am able to ensure that my voice as a teacher is heard clearly in this research. As a consequence, my approach could be deemed teacher inquiry (Dana & Yendol-Hoppey, 2009). Like Aubusson et al (2009), my belief is that all teachers, including myself, have the capacity to self-improve assuming that we are motivated, open to change and able to create high-quality time in which to reflect. 

Yin (2014, p. 4) believes, “…the distinctive need for case study research arises out of the desire to understand complex social phenomena.”He states that when the research question is of the ‘how’ type and when examining contemporary events which may be difficult to control sufficiently well to replicate experimentally, the case study approach is the most appropriate. I could consider myself a single, short-term, evaluative case study (Hamilton, 2011) of the effects of an experienced non-specialist using a subject-specific framework to aid self-reflection. However, since I would be observing myself in a reflexive manner, this research could also be framed as autoethnography. Both the reflexive accounting of a group to which the researcher belongs and the consideration of one’s own subjective experience can be considered autoethnography, with this research falling into the second category (Maréchal, 2010). Accordingly, I chose the qualitative, autoethnographic approach (Creswell, 2012). I also see this current study as a pilot for a potential future multiple-case study.

I chose this research approach for a number of reasons. 1) I wanted a rich set of detailed data about effects on the knowledge and teaching of a single participant (myself) to allow me to look at how the KQ affected the teaching of Maths. 2) Teaching is a complex social process, something the ethnographic approach can encompass. 3) This approach affords this research the benefit of coping with a diverse group of potential variables of interest. 4) Acase study allows for open-ended data analysis. 5) The ethnographic method embraces my interpretivist epistemological orientation (Yin, 2014). I selected myself as the focus for observation, partly for convenience and also because the KQ is not in common usage among in-service teachers in the UK so finding an alternative participant who was familiar with the framework would have proven difficult if not impossible.

I took a purposive, typical-case sample (Seawright & Gerring, 2008) of lesson introductions, selecting those in which my knowledge of Maths was made most evident. I did no extra preparation other than that which would be part of my normal classroom planning. I avoided lessons in which the introduction was mainly recapping previous activity (in the case of an activity continuing over two lessons on different days) or mainly giving instruction (for example in a lesson dedicated to formal assessment). This maximised the potential for my knowledge to be made evident in more detail.

I wanted to utilise a framework to structure and maximise the gain from my reflections. Whilst Shulman’s (1986) work is highly regarded and much cited, I decided not to use it since it is not specific to the teaching of Maths. The categories established by Ball and her colleagues (2008) are specific to Maths but encompass a huge number of aspects of teaching including knowledge of pupils and of curriculum. It was not selected because I wanted to focus on my own knowledge of Maths and my ability to allow my pupils to know what I know. Askew’s (1997) categorisation of teachers is specific to the teacher’s own knowledge of Maths and to the methods they employ to facilitate learners gaining that same understanding but it is designed to give advice and guide school leadership rather than individual practitioners. 

Two frameworks designed to promote the improvement of classroom teaching at the level of the classroom teacher via self-reflection were considered; Rowland et al (2005) and Artzt & Armour-Thomas (2015). Whilst both frameworks have been revised and developed since their inception, Rowland et al (2005) was developed primarily in the UK while Artzt & Armour-Thomas (2015) was developed in the USA and is more closely tied to the American education system. I selected Rowland et al (2005) as my chosen framework for this research due to its British origins. In addition, the KQ’s beginnings in grounded theory sit well with my chosen ontological and epistemological standpoint. Since its inception, the KQ has been used with trainee teachers, as outlined above, and has been consistently beneficial. Abdulhamid & Venkat’s (2014) finding suggests that the KQ will also be beneficial to me as an experienced teacher.

In order to explore the effects of the framework accurately, I needed to understand it well. I booked Tim Rowland to deliver a seminar introducing the KQ in which he showed pre-recorded critical teaching incidents and asked us to analyse the Maths knowledge being made evident. To further deepen my understanding, I utilised Tracey Weston’s KQ website (Weston, 2017) which illustrates the 21 codes with critical incident examples from around the world as well as significant reading of the KQ manual written by Rowland et al (2009). 

After trials with a number of recording devices, I used a Samsung Gear 360 degree camera to record video footage sections of lessons, placing the camera so that one lens had a close and clear view of me and the whiteboard while the other lens recorded the pupils. The audio quality was sufficient to hear what the learners said and the video was clear enough to see what was written on the whiteboard. A memory card provided sufficient storage for the durations needed. The camera also afforded the major benefit that no operator was required since the camera never needed to be re-directed to catch pupil contributions. This was a considerable benefit to the research since it eliminated the possible intrusive influence of having an extra adult in the classroom whose presence may have affected my behavior or the behavior of the learners. The interpretivist,epistemiological standpoint demands techniques which are as naturalistic as possible (Tuli, 2011) so this 360 degree recording technology was most welcome.

I developed a simple protocol for collecting data through unstructured, participant observation (Thomas, 2011). I watched the recordings within two or three days of teaching the lesson and reflected on the content using the 21 codes of the KQ. While watching the footage, I kept the codes in easy view to encourage me to consider the whole set, rather than just those most familiar to me. Through critical incident analysis (Bassot 2016), I identified examples of how a code had been positively demonstrated or represented an opportunity to demonstrate that code more positively in the future. To help me make efficient notes, I created a table shell (Yin, 2014). It included a short description of the context of the learning, KQ-coded strengths and opportunities, along with the video timestamp for each critical incident. This facilitated my note making and provided a research journal of sorts to which I could refer when evaluating the KQ. I took an iterative approach to this proforma, adapting it to my needs as the research progressed. I did not constrict my reflections to equal numbers of strengths and opportunities, though I ensured some of each in every reflection. Nor did I attempt to consider all 21 codes in every reflection; on the contrary, I limited my notes to one side of A4 per reflection, prioritising events which seemed most significant.

Six teaching events were recorded, totalling 111 minutes. The footage was watched multiple times while reflecting to ensure that all evidence was considered. Much use of pause and rewind was made and critical incidents were watched repeatedly paying attention to both the teacher and the pupils. By limiting the length of each recording, attention could be paid to the minutest of details. Reflective practice theorists such as Gillie Bolton have recommended that I should attempt to, “stand outside [myself] and [my] culture in order to critique it.” (2016, p. 51) Leaving a short span of time (a few days) between teaching and reflecting helped me to do this without my memory fading to any serious degree.

During some reflections, knowledge or pedagogical issues remained unresolved. In these instances, I collaborated with teaching colleagues both at my primary school and at the secondary school with which we are associated. While these conversations did not always provide conclusive answers, they helped me to formulate my thoughts more clearly which lead to resolution following further reflection. Whilst Turner’s (2012) findings regarding discussions with a ‘more experienced other’ applied to trainee teachers, I also found dialogue helpful in clarifying my reflections. Barbara Bassot (2016) points out that teaching is often an activity undertaken without other adults and that reflecting together can be both refreshing and illuminating.

Working within my chosen interpretivist stance, and borrowing from exponents of grounded theory, particularly Corbin & Strauss (2007), I wrote memos as I completed my reflections. This open-ended method allowed me to respond to ideas and observations as they arose. I noted repeated themes. The memos formed an inductive strategy, recording preliminary interpretations and conceptualisations of the data. Bearing in mind that the KQ itself was created from a grounded theory approach, my memo making seemed a logical choice of strategy.

Ethics

Whilst my pupils were participants in this research, the focus was on me; my knowledge and practice as a teacher particularly during recorded teaching in Maths lessons. It was considered unlikely that this focus would cause me undue distress since lesson introductions were part of my normal, daily working life. I was responsible for protection of my own data and had full control over what was disclosed and discussed. The project was not thought likely to reveal sensitive personal information of any kind. Since this was my choice, and for the reasons above, the project was not considered to have significant ethical problems.

Whilst it could be argued that the teacher holds the most power in the classroom (for example, Zeni, 1998), the pupils were used to having me as their teacher and a rapport had already been established. My classroom was a safe environment where pupil’s confidence and self-esteem was protected and supported. Pupils were anonymised in all written material and I was the only viewer of the footage. It was thought likely that the self-reflection within this research would enhance my teaching and consequently improve their learning experiences. There was the possibility that the KQ wouldn’t benefit my teaching but it was unlikely to worsen it.

Parents were asked for written consent (see Appendix B) and pupils were able to give consent through the use of a smiley/frowny face card. It was explained how consent from either party could be withdrawn. It was explained to pupils briefly, and at an age-appropriate level, that I was recording my teaching to help me to improve it and that I would tell them what I found out at the end of the study. A written summary was available to parents on request.

Bridges suggests six generic, ethical considerations for researchers, one of which is of particular relevance to this research. He advises, “Caution [should be exercised] about importing external frameworks of understanding which might be oppressive rather than emancipator.” (2009, page 120) Whilst I was importing an external framework (the KQ) I had selected this framework for myself; it had not been imposed upon me by another. The KQ is designed as a structure within which the professional can select their own focus and construct their own application of truth regarding improvements to their classroom practice. Used in this way,it was thought that the KQ would be more emancipator than oppressor.

An approved PG2 ethical form, which can be found in Appendix C, outlines other ethical considerations of the project and details methods for consent to be given or withdrawn by pupils and parents.

Data & Discussion

Six teaching events were recorded; three were lesson introductions, two were plenaries and one was a series of three mini lessons taught in response to a diagnostic test. Introductions ranged in duration from ten to 19 minutes; plenaries lasted between 13 and 26 minutes (the latter being a plenary to a double lesson); while the series of three mini lessons lasted 28 minutes (including time for pupils to practise concepts revised). Due to the timing of the data collection within the academic year, lessons mainly addressed number concepts. Topics included a range of number work at and above that expected for pupils in Year 6 (more detail can be found in Appendix D).

Below is a table summarising the number of times each KQ code was used in reflections. It indicates the total for each section of the quartet as well as showing whether the code was referencing a strength or opportunity for improvement.

	 
	Strengths
	Opportunities
	 
	Strengths
	Opportunities
	 
	Strengths
	Opportunities
	 
	Strengths
	Opportunities

	Foundation
	7
	6
	Transformation
	4
	2
	Connection
	8
	5
	Contingency
	3
	1

	Theoretical underpinning of pedagogy (TUP)
	0
	1
	Teacher demonstration (DT)
	1
	1
	Making connections between procedures (MCP)
	3
	0
	Responding to students' ideas (RSI)
	3
	0

	Awareness of purpose (AP)
	1
	0
	Use of instructional materials (UIM)
	0
	0
	Making connections between concepts (MCC)
	3
	3
	Deviation from lesson agenda (DA)
	0
	0

	Identifying pupil errors (IPE)
	1
	0
	Choice of representations (CUR)
	2
	0
	Anticipation of complexity (SC)
	2
	0
	Teacher insight (TI)
	0
	1

	Overt display of subject knowledge (OSK)
	2
	2
	Choice of examples (CUE)
	1
	1
	Decisions about sequencing (DS)
	0
	1
	Responding to the (un)availability of tools and resources (RAT)
	0
	0

	Use of mathematical terminology (UT)
	3
	3
	 
	 
	 
	Recognition of conceptual appropriateness (RCA)
	0
	1
	 
	 
	 

	Adherence to textbook (ATB)
	0
	0
	 
	 
	 
	 
	 
	 
	
	
	

	Concentration on procedures (COP)
	0
	0
	 
	 
	 
	
	
	
	
	
	



As stated in the design section, all reflections included at least one strength and one opportunity, in fact the number of strengths noted per reflection varied between three and five while the number of opportunities varied between one and four. A word cloud summarising the vocabulary most used during my reflections can be found in Appendix E. It serves to highlight the KQ’s focus on Maths-specific teaching rather than general teaching skills. The word most commonly used was ‘number’, closely followed by ‘one’, ‘ten’, ‘negative’, ‘difference’, ‘fraction’ and so on. Had the research been completed at a different stage of the academic year, the vocabulary may have been altered but the focus on Maths-specific teaching would have remained.

What follows are descriptions of my reflections on critical incidents from various lessons, one for each of the four categories of the KQ with their associated KQ code. Two are aspects that I consider strengths of my teaching and two are opportunities for improvement. The time stamp for each critical incident can be found at the end of the subheading. What follows contains significant sections of text which move between the use of mathematical symbols and describing the mathematics using prose. The context to these critical incidents can be found in Appendix D. 

Foundation: Theoretical Underpinning of Pedagogy (TUP): Opportunity: Negative Number (10:00)
During an introduction in which we were using a number stick to consider the difference between negative two and positive three I made an error in recording on the board. While discussing the problems, the order of the numbers does not matter however once they are written as a subtraction calculation the commutative law dictates the order in which they must appear. The commutative law (Clapham & Nicholson, 2014) states that while adding and multiplying, one may order the numbers to suit one’s strategy; ten plus three gives the same outcome as three plus ten.  However, while subtracting and dividing, changing the order of the numbers will change the outcome; six subtract two is different from two subtract six. It was only while watching the video that I realised I had failed to put the larger number (positive three) before the smaller (negative two). The lesson was focused on ‘finding the difference between’ in which order does not matter and this is what was foremost in my mind. What I had said, “the difference between negative two and three is five”, was true. However, what I had written, “-2 – 3 = 5”, was not. Answers to ‘difference between’ type questions will always be positive and one would always use a subtraction method to solve them. However, when the question is written as a subtraction calculation, a positive answer is far from guaranteed. I had used this shortened method of recording the question but failed to consider the implications in recording the question. Had I not recorded myself during this lesson and reflected upon it by viewing the footage, I would never have noticed my mistake.

Transformation: Choice of Representation (CUR): Strength: Negative Number (02:30)
I felt that using a number stick with a mobile zero to represent a calculation across zero on a number line was helpful since its similarities with drawn number lines facilitate the cognitive leap between a concrete and an abstract approach to a calculation. Also, the number stick can be held horizontally or vertically representing either number line orientation. The number stick has no fixed numbers meaning that it could be scaled as appropriate (one section could mean 1, 10, 100 or 0.1) and is helpful for suggesting that sketched number lines can be an efficient solution. Since normally you would move right (or move up) to add a positive number, learners can easily move in the opposite direction to add a negative number (and vice versa for subtraction). I had not realised the full power of this representation until I was able to put myself in the shoes of the learner by watching myself teach.

Connection: Anticipation of Complexity (SC): Strength:Multiplying and Dividing by Number Types (05:20)
During this lesson, learners were considering the effects of multiplying and dividing by various types of number; zero, one, decimals between zero and one, decimals greater than one, and im/proper fractions. They were making statements using =, > and <. For example, pupils knew that multiplying a given number by a proper fraction would lead to an answer less than the given number (e.g. 8 x ½ gives an answer less than 8). They would correctly be able to say, “Eight multiplied by a half gives an answer less than eight”. This would correctly translate itself into “8 x ½ is less than 8” and then incorrectly into “8 x ½ =< 8”. In anticipation of this complexity, we discussed what the = symbol means and does not mean (it does not mean ‘is’, ‘makes’ or ‘here comes the answer’ but ‘is equivalent to’ or ‘is worth the same as’) and that < and > have the meaning ‘is’ built into them. We also discussed the idea that all three symbols are used to compare the whole entity that precedes the symbol with the whole entity that follows the symbol. This is important when the question is reversed and demands the answer 8 > 8 x ½ where the temptation to use ‘less than’ is even stronger. The ability to correctly use = < and > is important as pupils learn to solve algebraic equations.

Contingency: Teacher Insight (TI): Opportunity: Bar Modelling Fractions, Decimals and Percentages (part 2, 01:10)
In this critical incident pupils were trying to prove or disprove the statement “⅘ is half of 8/10” by drawing a bar model for each fraction and comparing the two models. They had decided that they would draw a bar of 10 squares and indicate eight of them to show eight tenths. I encouraged them to use the same scale (ten squares) to show four fifths to facilitate a direct comparison. During the discussion, we got somewhat distracted by the value of each square when we should have considered how many squares represent one fifth. Had we moved straight to two squares is one fifth, we would have arrived at eight squares is four fifths more quickly and efficiently. This, in turn, would have led us to the conclusion that four fifths is equivalent to eight tenths and thus the statement was false more efficiently. The strategy of bar modelling is relatively new to me. Having the luxury of considering this representation at my leisure allowed me to consider a more meaningful connection between denominator and choice of scale for bar models.

These critical incidents serve as examples of critical reflection, reinforcing a strength of my teaching or highlighting in it an opportunity to improve. In order to complete these and other reflections, I needed a number of things. First, I needed time and space in which to metaphorically put myself in the shoes of an observer and gain a different perspective to that which I had as I was teaching. Second, like Liston (2015), I found the video recordings were essential in facilitating this; without the footage it is difficult to recall or reflect upon something which you did not notice as it happened. Thirdly, I find teaching to be an activity which utilises all my mental faculties and attention. There is very little free capacity in my mind to simultaneously observe myself; I am fully occupied with the task at hand. Without the recordings, my reflections would have been more superficial, not because of a lack of motivation for change but because of my limited memory capacity. 

I also drew upon prior, expert knowledge gained largely through my experience as Maths Co-ordinator. This element of my professional role affords me opportunities to think more deeply about the subject content and pedagogy, for example at meetings of Maths Co-coordinators from across the city, while team-teaching with colleagues from a comprehensive school and so on. Less experienced teachers, or those who have never had these opportunities, may not have the depth of subject knowledge on which to call. 

In addition, my understanding of the various elements and codes of the KQ informed my thinking. The KQ directed me to consider my skills for teaching Maths in a more rounded way. While I never aimed to include all codes in my reflections, reviewing the codes prompted thoughts that I might not have had otherwise. There were occasions on which I felt that I wanted to comment on a skill that was not included in the KQ, for example efficiency of strategy employed. Equally, had I used an alternative framework, I might have discovered different things about my teaching depending upon what was highlighted and encoded therein. Without the 21 codes, it is likely that I would have drifted into consideration of general teaching skills rather than those specific to the teaching of Maths. This would likely have been of benefit but I wanted to focus on Maths-specific skills. Accordingly, it is important to select a framework which is designed to help you address your chosen focus.

In summary, three things were important to my effective use of the KQ; recordings, subject knowledge and the understanding of a framework. This finding is in line with Deaton’s (2012) conclusions from working with Science teachers who recorded their teaching and used their own subject knowledge and a framework designed to help them think critically. Whilst Deaton reported that her objectives were only partially achieved, it is not surprising that what may work for teachers of Science may also work for teachers of Maths.

Tuli (2011) states that, 
According to [the interpretivist] paradigm the nature of inquiry is interpretive and the purpose of inquiry is to understand a particular phenomenon, not to generalize to a population. (Tuli, 2011 p. 100) 
That said, it is of use to the profession if tools to maximse the benefit of reflective practice can be determined. Let us therefore consider whether we could expect this success if other teachers were to complete reflections in this way.

It is reasonable to predict that some teachers would not have the depth of subject knowledge that I have. For these teachers the involvement of a mentor could be of help in raising topics for consideration or critique. This is in line with Fay Turner’s (2012) finding that the KQ was most beneficial to trainee teachers when a more experienced other was involved in the reflective practice. This would also address problems arising from teachers not being sufficiently familiar with the KQ itself.

Thus reflections completed by a teacher interested only in documenting their teaching prowess, rather than a genuine search for enlightenment, are less likely to be successful. As Tuli states, “Issues of trustworthiness and credibility, as opposed to the positivist criteria of validity, reliability and objectivity, are key considerations in the interpretivist paradigm” (Tuli, 2011 p.101). Again, the involvement of a mentor may mediate a teacher’s inclination to focus on the positives to the exclusion of all else. When participants and circumstances are selected and organized appropriately, Nehring et al (2010, p. 411) provide evidence that through shared reflection there may be, “remarkable openness to new thinking, suggesting that [participants were] on a path towards powerful reflective dialogue.”

In some contexts however, it may not be possible to recruit sufficient numbers of mentors. Another option may be to reflect with a trusted peer or peers, as suggested by Bassot (2016). Whilst the degree of expert knowledge may not be as high, this would still provide an opportunity for triangulation; participants could confirm or extend teachers’ judgments about themselves. The involvement of others in this research project would have enabled me to compare my judgments about my teaching with those of a colleague. Aspects which I dismissed as superficial may have more depth when considered from another perspective. Likewise, thoughts I considered to be important may become less so in the light of a new point of view.

Conclusions

I set out to determine how reflective practice using the KQwould contributeto my learning and help me think critically about my teaching of Maths: I felt it improved my practice in very specific ways according to the content of the lessons on which I reflected. For example, when I reflected upon my teaching of negative number, I discovered a way to improve it. In these and other instances, I put what I learned into effect within a few days of the reflection. In other instances, it will be later this academic year (when we are revising) that I will be able to act upon the conclusions of my reflection. Had this research been conducted at a different point in the academic year, I would have been reflecting on other types of Mathematical teaching (for example, graph work, tessellation or transformations) but I felt it likely that I would have discovered something about my practice to the advantage of my pupils. I found the process to be engaging and active. Aubusson et al (2009) criticised other types of professional learning for being too passive but this criticism could hardly be levelled at the KQ when used in this way.

I also wanted to explore the benefit of recording myself. I found this to be key in ensuring that I could reflect accurately and in sufficient detail. Without the audio-visual footage, I would never have noticed my mistakes, omissions and inaccuracies. Equally, I would not have been able to reflect upon the well-chosen representations or well-considered responses to pupil comments.Reviewing the footage put me in charge of my own professional improvement. Finding opportunities to improve was something I did for myself, not something which was done to me by another. As recommended by Hargreaves (2008), my autonomy in the classroom and my agency as a professional were upheld and enhanced through this process.

In setting out to analyse how the KQ would help me be self-critical, I determined to be honest with myself, acknowledging shortcomings and consolidating successes. I was surprised at some of the revelations that I uncovered about my teaching; on occasion, I had not told the class what I had intended to say. Listening closely to my responses to learners gave me the chance to consider whether I had truly understood their point of view before responding. I was enthused by determining ways to improve my practice and felt empowered to improve learning opportunities for pupils. Through informal discussions with fellow teachers, I felt that I was improving myself for the sake of the learners in my care which in turn developed my extended professionalism, one of Pollard’s (2014) objectives.

The answer to my final sub-question is less clear cut; would I be able to become auto-didactic and extend my subject and pedagogical knowledge in the process? I believe I was, partly. Once an opportunity for improvement was perceived, I was able to consult various sources and settle on a way forward. However, had I been working with an appropriate colleague, I may have noticed other opportunities for improvement and so discovered other ways forward. Had a mentor been available, I feel the experience would have been even more valuable still. 

I noted earlier McIntosh’s (2010) criticism of modern education systems which require teachers to ‘produce reflections’ but which do not equip teachers to reflect in a meaningful, empowering way. I feel that using the KQ, with a serious drive to improve one’s own practice, overcomes this barrier to productivity. For the reasons set out in this section, I feel that my self-reflection using the KQ was of considerable value to my teaching of Maths and that it would likewise help other educators if used appropriately.

Recommendations

[bookmark: _GoBack]I have outlined and summarised my experiences with using the KQ for critical reflection. The framework enabled me to analyse various Maths-specific aspects of my teaching. Had I intended to critique my skills for teaching in general, the KQ would have been of limited use. Furthermore, had my skills for teaching in general been less well established, issues arising from, say, poor behaviour management, could have distracted from reflection upon the Maths-specific elements. In my opinion, the KQ is most useful for a teacher with good general skills for teaching who wishes to refine their Maths-specific skills. Therefore I would recommend its use with teachers who wish to focus on their teaching of Maths.

The undertaking of detailed reflections such as those described here come with a time-cost. Teachers already have heavy workloads and whilst I was not released from class to complete these reflections, schools may wish to consider releasing practitioners from classroom duties for this purpose. Such release time would represent valuable investment in professional learning and might enable reflections to take place when teachers feel less rushed and less tired than were reflections to be done as additional work. If this is not practical, it may be wise to allow teachers to choose whether or not to participate so as not to become overly onerous.

Depending on the level of subject knowledge of the potential practitioner and their depth of familiarity with the KQ, working with a colleague or mentor may broaden the scope of their considerations and so maximise the impact of reflecting upon teaching.

From this time-limited, single autoethnography, there is reason to think that using the KQ as part of a programme of professional learning will be of benefit to at least some teachers. Bearing in mind the provisos above, expanding the pool of participants to a multi-case study would enable cross-case synthesis and would afford the researcher the chance to examine similarities and contrasts between participants. In this scenario, it would be important that the participants were well trained in the purpose and meaning of the codes within the KQ. Therefore leaders of research should plan for participants to be trained in the framework before commencing its use. This recommendation also applies to Head Teachers planning to use the KQ with teachers as part of a professional learning programme.

It would also be of interest to explore the effects of improving teaching using the KQ on the attitudes and achievements of learners. Teacher voice has been included in this case study in some detail and the inclusion of learner voice in future studies would be of interest to the wider professional.
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Appendix A

The KQ is made up of four sections and 21 codes as follows;

	Foundation
	Transformation
	Connection
	Contingency

	Theoretical underpinning of pedagogy (TUP)
Awareness of purpose (AP)
Identifying pupil errors (IPE)
Overt display of subject knowledge (OSK)
Use of mathematical terminology (UT)
Adherence to textbook (ATB)
Concentration on procedures (COP)

	Teacher demonstration (DT)
Use of instructional materials (UIM)
Choice of representations (CUR)
Choice of examples (CUE)

	Making connections between procedures (MCP)
Making connections between concepts (MCC)
Anticipation of complexity (SC)
Decisions about sequencing (DS)
Recognition of conceptual appropriateness (RCA)

	Responding to students' ideas (RSI)
Deviation from lesson agenda (DA)
Teacher insight (TI)
Responding to the (un)availability of tools and resources (RAT)





Appendix B – Text of parental consent letter


Dear Parents/Guardians,

As part of my studies toward a Masters degree in Education, I will be filming introductions to selected Maths lessons in my classroom over the next few weeks. The footage will be used to aid self-reflection and will be viewed only by me. 

Please sign below to acknowledge your consent to your child taking part. If you choose not to give consent, you child will be excluded from any video footage but will not be excluded from any lesson. If you give consent now, you may withdraw that consent at any time by writing a message to me in your child’s home-school diary.

Thank you for your continued support. Yours Sincerely,


Mrs Cosgrove


Appendix C

APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This formmust be completed and approved prior to undertaking any research activity.Please see Checklist for details of process for different categories of application.  

SECTION A: About You (Principal Researcher)

	Full Name:
	Fay Cosgrove

	Tick all boxes which apply:

	Member of staff:
	☐	Student:
	x	Honorary research fellow:
	☐


	Faculty/School/Centre:
	Faculty of Education and Communities – School of Continuing Professional Learning and Development

	Campus:
	Swansea - Townhill

	E-mail address:
	cosgrovef@hwbmail.net

	Contact Telephone Number:
	01792 539980

	For students:

	Student Number:
	P069692
	Undergraduate
	☐
	Programme of Study:
	Masters in Education
	Taught Postgraduate
	x
	Director of Studies/Supervisor:
	Junnine Thomas-Walters
	Research
	☐


SECTION B: Approval for Research Activity

	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	x	NO
	☐
	Head Teacher (Angela Heald) 
	16.10.17

	If Yes, please indicate source of approval (and date where known):
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in) Junnine Thomas-Walters  Programme Director for the Ma (Ed)

	x	16.10.17


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.

SECTION C:  External Ethical Guidance Materials

	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	BERA Ethical guidelines
	x
	University Code of Ethics
	x



SECTION D: External Collaborative Research Activity

	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	x

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	

	Contact person name
	

	Contact person e-mail address
	



Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	If Yes, please attach a copy of any final approval (or interim approval) from the organisation



SECTION E: Details of Research Activity
	Indicative title:
	The use of The Knowledge Quartet for Reflection on the Teaching of Mathematics.

	Proposed start date:
	December, 2017
	Proposed end date:
	February, 2017

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)

	The purpose of this research activity is to consider the effect of using a structured reflection framework on my own teaching of mathematics.

The Knowledge Quartet (Rowland et al, 2009) has been effective in improving the teaching of pre-service trainee teachers but has yet to be widely utilised to improve the teaching of in-service teachers. I am interested in exploring its usefulness to me as a primary mathematics teacher of more than a decade’s experience.

The Knowledge Quartet has four parts; Foundation, Transformation, Connection and Contingency. The Foundation section is designed to facilitate reflection on the teacher’s own knowledge of maths and how it is made evident in a lesson. Transformation concerns the teacher’s ability to allow someone else to know what they know. Connection addresses both the ability to provide logical sequences of learning and the ability to help learners make connections between areas of maths. Contingency encourages teachers to reflect on the unplanned-for contributions from learners, be they illustrative of misconceptions or of insight.(this box should expand as you type)

	Proposed methods
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)

	I intend to video record myself teaching four maths lessons. I will watch the recordings to assist in my reflections using the Knowledge Quartet (KQ). 

I will be using qualitative methods, commenting on my own teaching, responses to learners and reflecting on future improvements to my practise. I will be coding my reflections using the 20 codes within the KQ;
Foundation: Theoretical underpinning of pedagogy, Awareness of purpose, Identifying pupil errors, Overt display of subject knowledge, Use of mathematical terminology, Adherence to textbook, Concentration on procedures
Transformation: Teacher demonstration, Use of instructional materials, Choice of representations, Choice of examples
Connection: Making connections between procedures, Making connections between concepts, Anticipation of complexity, Decisions about sequencing, Recognition of conceptual appropriateness
Contingency: Responding to students' ideas, Deviation from lesson agenda, Teacher insight, Responding to the (un)availability of tools and resources




	Location of research activity
Identify all locations where research activity will take place.

	I am a primary school teacher in Swansea. The research will take place in my classroom.

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.

	N/A



SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☐
	x

	Use of interviews?
	☐
	x

	Use of diaries?
	☐
	x

	Participant observation with their knowledge?
	x
	☐

	Participant observation without their knowledge?
	☐
	x

	Use of video or audio recording?
	x
	☐

	Access to personal or confidential information without the participants’ specific consent?
	☐
	x

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	x

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	x

	Investigation of participants involved in illegal activities?
	☐
	x

	Use of procedures that involve deception?
	☐
	x

	Administration of any substance, agent or placebo?
	☐
	x

	Working with live vertebrate animals?
	☐
	x

	Other primary data collection methods, please explain in this box
Framework - coding
	x
	☐




If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION G: Intended Participants

	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☐
	x

	Adults (over the age of 18 and competent to give consent)?           Myself
	x
	☐

	Vulnerable adults?
	☐
	x

	Children under 18?
	x
	☐

	Prisoners?
	☐
	x

	Young offenders?
	☐
	x

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	x

	People engaged in illegal activities?
	☐
	x

	Others (please identify):

	☐

	☐




	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	Myself
Approximately 31 pupils in my class (ages 10-11)
this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main researchprocedures to participants in advance, so that they are informed about what to expect?
	x
	☐
	☐

	Will you tell participants that their participation is voluntary?
	x
	☐
	☐

	Will you obtain written consent for participation?
	x
	☐
	☐

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	x
	☐
	☐

	If the research is observational, will you ask participants for their consent to being observed?
	x
	☐
	☐

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	x
	☐
	☐

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☐
	x

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	x
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	x
	☐
	☐

	If NOto any of above questions, please give an explanation 

	(this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	x
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	x
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	x
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	x
	☐

	If YESto any question, please provide full details 

	



SECTION H: Anticipated Risks

	
Outline any anticipated risksthat may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.

	Full risk assessment completed and appended? 
Yes☐
Nox


	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Myself: it is unlikely that I will cause myself undue emotional distress. There is no danger of physical harm. I will be responsible for protection of my own data and will have full control over what is included. The research concerns activities comprising my usual workday duties and will not reveal sensitive personal information of any kind.
Pupils: The pupils are used to having me as their teacher and a rapport has been established already. My classroom is a safe environment where pupil’s confidence and self-esteem is protected and supported. If the KQ has a beneficial effect on my teaching, their learning will be enhanced. There is the possibility that the KQ won’t benefit my teaching but it is unlikely to worsen it.

	

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	No such disclosure is likely but should it occur I would respond appropriately, referring to the Police if necessary or following our school Child Protection Policy and referring to our designated Child Protection Officer (the Head).

	

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	Since my research will take place in my own classroom as part usual work life, no additional risks will be encountered. 

	

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	There is a possible risk of loss of reputation for the university but this will be minimised by obtaining ethical approval and liaising with the course tutor. The university’s reputation could potentially be damaged by poorly designed or poorly executed research taking place under its name. This will be minimised through careful study of the published literature and close working with a university tutor to ensure rigorous research design. In the unlikely event that someone does not like an aspect of the research, their feelings toward the university may be negatively effected by association. Again, this will be minimised by careful design and close working with my tutor.In addition, strict adherence to BERA Ethical guidelines, university and school policy will further limit exposure to these risks.

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols.

	Strict adherence to BERA Ethical guidelines, university and school policy will further limit exposure to these risks.

Fire alarms could disrupt lessons being recorded. In this instance, a judgement would be made to abandon the recording, or to restart after the fire alarm/evacuation has ended.



	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	


YES
	


NO
	


N/A

	Has a DBS certificate been obtained?
	x
	☐
	☐



SECTION I: Feedback, Consent and Confidentiality

	Feedback
What feedback will be provided to participants, how will this be done and when? 

	Child-appropriate feedback will be provided to pupils on completion of the research. This will be done verbally by me, an adult familiar to them and with whom they are comfortable. A written summary will be available to parents on request.

(this box should expand as you type)

	

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way isinappropriate, explain how consent will be obtained and recorded.

	
Parents will be informed of the research aims and data collection methods by letter before the commencement of the research. They will be asked to provide written consent for their child to take part. Should any parent not give consent, that pupil will be excluded from any video footage but not from any lesson. Pupils will be informed by me about the purposes of the research verbally and at a level appropriate to their age. 

Pupils can withdraw from the research at anytime by turning their smiley face upside down to hide the green face and reveal the red face. Parents can withdraw their consent at anytime by placing a short written message in the child’s home-school diary (a method of communication with which the parents are familiar).

	

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	In the write up of the research , all identities (me, the pupils, the school) will be protected by the use of pseudonyms.



SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	x
	☐

	If YES, provide adescription of the data and explain why this data needs to be collected:

	I will be recognisable by anyone who knows me viewing the video footage. Pupils in my class may be recognised by anyone who knows them. It is essential to video my teaching to support and provide rigor to my reflections.

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	x

	If YES, provide adescription of the data and explain why this data needs to be collected:

	



	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☐
	☐

	University computers?
	☐
	☐

	Private company computers?
	☐
	☐

	Home or other personal computers?
	☐
	☐

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	x
	☐

	“Cloud” storage or websites?
	☐
	☐

	Other – specify:

	☐
	☐

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	The data will be stored on an encrypted memory stick.

	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☐
	x

	Sharing of data with others at the University?
	☐
	x

	Sharing of data with other organisations?
	☐
	x

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	x

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	x

	Publication of data that might allow identification of individuals?
	☐
	x

	Use of data management system?
	☐
	x

	Data archiving?
	☐
	x

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	Video footage will be stored on an encrypted pen drive kept securely by the researcher.



	List all who will have access to the data generated by the research activity:

	Raw data will only be accessed by me. Summary information may be accessed by my supervisor. Feedback will be accessed by my pupils (pupil friendly language) and Head Teacher. The final report will be available to my supervisor and Head.

(this box should expand as you type)

	

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	I will act as custodian of the data.

(this box should expand as you type)

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	The data will be stored on an encrypted memory stick and will be destroyed at the end of the project.

(this box should expand as you type)


SECTION K: Declaration

	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	[image: ]
	Date: 19.10.17
	



For students:
	Director of Studies/Supervisor:
	J M Thomas-Walters

	Signature:
	[image: ]


	Date:
	20/10/17



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	x
	I have read the guidance notes supplied before completing the form.

	x
	I have completed ALL RELEVANT sections of the form in full.

	x
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	
I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)


	x
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	x
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.



	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; thereforeit is important that you check your University and personal email accounts regularly.



STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.
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A word cloud indicating vocabulary used frequently in my KQ reflections
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Name:  cosgrove Date:020218 Focus of Lesson: sar Modelling F0P

Context:

learners wer sttampting o use bar modals o prove the truthfulness or fllacy ofanumbsr of FOP

15 minintroduction with s largs clas of abla Y6 pupils. T lesson ollows an in which

Statemants. Onthe whols, children knsw whsther the statamentwastrue o folse and th focuswas on
represanting the statemants s bar models Th recarding i two par
min nterlud whilsthe second recording contains s further sight minute:

ne i

130 sndnsss

The Knowledge

For s e, e o et e Qe s ssvesponding Quartet

Foundation Transtormation Connection Contingeney

Strengths

Time

code | % Comments

IPE | 2:30 | Sugeestion involving comparison model but using two different scales.
(pt.1) Consideration of both scales as useful but not when mixed

™ | 400 Demonstrated that either scale can work but they need to match.
(pt.1)

MCP | 6:00 ™ou know another way of proving it
(bt 2)

MCC | 7:20 | Made connection between decimals and fractions for labelling parts of the
(pt2) bar

Opportunities

Time
code | % Comments
D | 4:00 | Would have been better to demonstrate the four square scale before the
(pt.1) ten square scalg because it uses only whole squares.

05K | 1:40 | Wronglyaccepted pupiltelling me that one square was worth 05 Problem
(pt.2) | s uncovered at 3:00 and is fixed by the child who gave the incorrect 0.5
contribution at 4:30.

T | 110 | Would have been better to draw the second bar ten squares long but

(. 2) | divide itinto fve parts (of two squares each) cach labelled 0.2 rakes for a

better ink between the direct meaning of 4/5 as four out of fie’ and the
decimel 0.8

05K | 1:00 | Used ten squares to represent one whole one, thus each sauare js worth
(pt.2) | one tenth. However, I labelled each square one whole one. Didn't notice
until a child pointed it out at 10:00.

AaBbCCDC

Thormal

AaBbCCDC

o Spac

Heading 1

Heading 2

Title

Subtitle

O ]

Words: 428 | 5 _English (United Kingdom)
T

e ©®





image4.png
KQ reflection 20.01.18 - Microsoft Word

o) - Sy

)
ST ame | e pageloyowt  Refeences_ Malings _ Review  View _Fout ReaderPOF ©
4 cut SR = = Faring -
i Gator Go) ENa PN 7 (24 nsBbcec AaBbC: aaBbce AAB aasmve e
PRt et panter ||| B L 1 ahe % ¢ Aar|[22- A [ J[ @0 -] | rnomat Jinospac. ressingt | ressing2 | e swme o Cenge [EC L
Cipora = Font 5 Fragraph 5 syes )| eiting

1\g\x\1\3\0\5\5\7\s\9wm\nwuwu\10\15\15\17\15&19\

Name:  cosgrove Date:290118 Focus of Lesson:

Converting metric units, multples, difference between prices

Context:
response toa diagnostic test taken earlier the same lesson. Esch mini lesson consiss of
diagnostic questioning, a recap of a known conceptwith an example method, time to complete
afew short questions and a review of ansviers focusing o reasoning, methods, ottings, etc.
‘The Knowledge
Quartet

Contingeney

series of three minilessons, totalling 28 minutes, taught from the board in

For s e, e o et e Qe s ssvesponding
[ ——
Connecti

Comments

Importance of including units of measure in reasoning.
(pt.1)
1:00&
2:50

(pt.1)

Making the pattern of conversion overt (10mm in 1 cm, 100 cmin m,
1000min 1 km-— a geometric progression) and pointing out the difference
between that pattern and the pattern used in our base ten system —an
arithmetic progression.

Learner suggests 3 jotting strategy. | make it more purposeful and more
systematic before modelling to class
“One hundred isn't more than one hundred”

740
(pt 1)
510
(pt.2)

Opportunities

Time
stamp
350
(pt.2)
1100
(pt.2)

Code Comments

[ Incorrectly used Tess rather than Tewer’ (number of mistakes is discrete)

“All questions for difference between were larger number — smaller
number. Would have been better to vary the order.

Whyisn't appropriateness/efficiency of strategy included n the KQ?
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Name: r cosgrove Date:180118 Focus of Lesson: Consolidation and connection
makingvithin number

CONteXt: 426 minute plenary to 2 double esson (two hoursover two days) i which sarnsr

usadalotus

aiagram to racord facts under sight headingswithin number; nagative number; squares, cubssand roots;
multiplesand actors; parcentages; ractions; decimals; usingplace valus to multiplyand divida by 10, 100 and
1000 and; other. Puplswere encouraged to uss previous esson's work recordad n thei Books and o disc
They were asked to make connections with other categories n the diagram o othar araasof
Mtns. Pupishad sirdy had many l2ssonson numbsr with onlyratio & proportion yt to cover.

N8, Videoin hres partsbeginst 345 ofpt.1
The Knowledge
rote s Kt nd comsspi Quartet

Transtormation Connection Contingeney

Code Comments
mce Wiakes ks with other categorie (and i s couple of cases, areas of Maths ot coverad
i the Lotus diagram - surfce ares, slgebra)
RSI | PEL | Took pupirs idea and mads links with various facs children wers confident with to
99| uncover the underlying problam with the pupi’s statement. Gave learner 3 chance to
revie their tatement which resuited in much clesrer, mor sccursts statemant
EE3 Subjact knowladge regarding percentages and negative number in particular, though
comnactions sizo mads with other categoris.
UT [ LT [ Wade overtthe conmection between the valus of 2 negative numbar dscresang svan
59 | wnile the digits learner ssd number, teacher ssid digt) f the number incresse.
R | FE Nambar i o razrd = cAculstan nvalving negetve mumbars
Opportunities
Time
Code Comments
stamp
mce Tesrmerseya = %> 100 ke an impropar raction. Wany re sceptical that e con b=
grester than 100, Teacher follows with examples of what % » 100 could maan. Notes
hat botn s warth more than an. Oppartunity to writs % & 3 faction and show
WMICC | 7% | Oeportuney o make the dasthat to ind 10% you dwide by 107 = Epping pamtmare
020 | ovart. Could have listed %2 and what you would nsed to divide by to abtn them in
w0 columns to show ascending/dascending pattern.
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Name:F. cosgroveDate: 12.01.15 Focus of Lesson: Fop equivalence & conversion

Context: A 10 minute introduction to an FDP equivalence & conversion task.Children have
previously metfractions, decimals and percentages somewhat separately and are now
combiningall three concepts as well as considering percentages greater than 100 for the first
time.

[REXE

15413

For s e, e o et e Qe s ssvesponding
Foundation Transtormation

Connsction Contingeney

76

Comments

CUE sllows pupi's o process mesning of percantages grester than 100
Carcation of numbers m he tan times table 2l numbarzare
pupil s refertng to snswers n the ten times table which re called multples o ten
‘Connaction batweenan squivalent msed number 3nd ts decimal [*use what we have
aiready done”) s wall s batween known percantages and decimals o spot the
brocedures

Opportunities

Time
stamp
2:45

Code Comments

[ "Ovar anundrad’ could efer o the numerator of 3 parcentage written 2 3 racion or
Could masn grestar than ane hundreds. I tislesson both e squaly plausol. Sloppy
modeling by the tescher.

Discussing 21 tanths written 2 2 faction. Pupil suggests Gviding numerator and
‘denominator by ten. Through questioning, teachar leads cass to fact that we want to
Svoid decimsls within frations. Could have diverted this des into diiding snd
ccapting s ramsindar Since ths correct divisor had besn suggastad 3nd Since thissthe
foundation of converting from improper factions to mixed numbers. Further.
‘questioning dossget the class to 3 mixed number but would have been mora ffcient
had it used this remainder line of thought. Caraful handling of 0.6R' (5:00}would be
ven more impartant iframindrs nad baen discussed,since the R stands forrecurring
not remsinger.
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Name:  cosgrove Date:110118
Focus of Lesson: Multiplying and dividing by various number types

Context: 413 minute plenary (starts at 1:40) following practise multiplying and dividing by
1,0, decimals0-1, numbers greater than one, proper fractions and improper fractions using =,
«<and>. Pupilshad met the principles before, practised on anumber of short questions and
annotated a concept cartoon to explain the principles.

U —— The Knowledge
SRR —— e e

Transtormation Connection Contingeney

Strengths

Time
code | % Comments

SC/UT| 5:20 | Discussion that = does not mean 15, {0akes, D9% T2 COmes JNE ARSUErs
Discussion ‘about equal to’, worth the same as'and ‘equivalent to
underpin use of < and > Pupils had been having problems: they know the
calculation would ‘make the answer smaller’ and so they wanted
(incorrectly) touse <. Pupils needed to be reminded that < and > compare
w0 entities rather than linking 3 ‘question’ to an ‘answer”

“This is particularly important when moving onto algebraic equations later

AP/ | throue | Overt awareness that making connections between concepts can make
M | heut calculations easier.

05K | 13:30 | Commutative law doesn't apply to division. Reinforced that dividing 0 by
something and dividing something by 0 are not the same

Opportunities

Time
code | % Comments

D5/ | 2:40 | There was an opportunity to introduce reciprocals. Fowever, the content
oA was already significantly above that expected at Y6, 50 the decision was

ot to make the discussion any more somalex. It may be appropriate to g0
back ater in the year and extend this concept

Words: 359 | 5 English (United Kingdom)
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Name:F. cosgrove Date:10.11.17 Focus of Lesson: Negative #s

Context

419 minute introduction to the first lesson this year on negative # with an able Y6 class

For each reflection, please note relevantthe KQ.code The Knowledge
and corresponding video timestamp&duration Quartet

Foundstion Transtormation Contingeney

Strengths
Time
code | % Comments
TUR | 2:30 | Use of # sick as number line with 0 added to allow consideration of
negative numbers. Facilitates vertical and horizontal # lines. Can be scaled
{one block could be 0.1, 1, 10, 100, etc). Supports learning to calculate a
negative # (imagine which direction you would usually ‘walk/jump’ and
reverse it
SC [ 500 "2--4= 6" anticipated a5 unfamilir format
mce | 530 ‘Adding a negative = subtracting a positive and vice versa
Opportunities
Time
code | % Comments

UT [ 16:40 | Prior consideration of terminology around +/- may have made the class
discussion more fluent.

CUE | 18:40 | Not likely to need total temperatures since Celsius s an arbitrary scale not
an absolute scale). Realised and changed to totalling the balances of a
number of bank accounts

TUP | 10:00 | "Difference between” means subtract and wil always have a posiive
answer and it doesn't matter which way around the #s appear in the
question. However, -2 —3 = negative S while the difference between-2 and
31is positive s

Edit: | failed to follow the basic rules of finding the difference between
‘Order doesn't matter in a question written in words but when written as a
calculation, the larger # must come first. It should have been3--2=5

Words: 3 English (United Kingdom)
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