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[bookmark: _Toc416286177]Abstract
The aim of the research was to investigate the impact that Learning Journeys and visual displays may have on the development of a growth mindset and progress in attainment. The study was analysed through a mixed methodology approach, collecting qualitative data through the medium of video observations and field notes. Quantitative data was collected in the form of external GCSE examinations sat in July 2017 (pre-test) and November 2017 (post-test). The study took the form of a Visible Learning analysis, calculating the effect size to measure the impact when comparing a pre- and post-test.

The pupils demonstrated a change of mindset with 14 out of 15 moving towards a growth mindset. The video recordings showed an increase in positive language used in the classroom and a notable change in culture. Pupils were seen to be more motivated, confident and determined individuals who were now possessing qualities of a growth mindset. The change in mindset was supported by an increase in attainment in the topic areas studied throughout the intervention, with Learning Journeys being utilised as a resource for learning as well as a tool for measuring understanding. The statistical data – including an average effect size of 2.06 (anything above 0.8 is seen as ‘high impact’) – indicates that the intervention had a great impact on attainment.

Learning Journeys were an effective resource that allowed pupils to develop independent motivational skills. The majority of pupils were noted as being enthusiastic and comfortable using this resource, however some pupils were observed to be more reliant on the class teacher for guidance and help. This implies that Learning Journeys, as a resource to develop a growth mindset, can be dependent on the type of individual and how they engage with the resource.
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[bookmark: _Toc416286180]1.1 Rationale for Selecting the Topic 
The desire for Wales to improve teaching and learning in Maths became a priority in 2017 with the Welsh Government investing over £3.2 million. The urgency to invest so much money has come after many years of focusing on trying to improve standards across Wales in Mathematics, as it has been highlighted throughout the Programme for International Student Assessment (PISA) Maths results that Welsh students are lagging behind their counterparts. The programme assesses the skills of 15-year-old students and their ability to apply knowledge that they have acquired through formal education. Students from 80 countries are assessed in a variety of subject matters including reading, mathematics and science. Data shows that, in 2015, Welsh students were outperformed by their counterparts in England, Scotland and Northern Ireland in the PISA Maths Tests, scoring 478 in 2015, compared to England who scored 493 (OECD, 2016). Worryingly, this was also the case in 2012 and 2009 (OECD). The results from the PISA (2015), with Wales scoring well below the OECD average of 490 (OECD, 2016), could indicate that there is a genuine problem with the standards of Mathematics in Wales to the rest of the world. There is a need for change of aspirations in Wales, and Welsh students “have to be hungrier and better educated” (Professor Gripaios cited in House of Commons Welsh affairs Committee, 2012).

From the evidence given above, there is a clear case to be made for the need to improve standards in Mathematics across Wales, and this is a need that is reflected in the group in this study. Education Secretary Kirsty Williams (2017) promoted this sense of urgency to increase attainment, particularly in Welsh schools, noting the following:
“We are on a national mission to improve education standards to make sure all our pupils have an equal opportunity to reach the highest standards. This is particularly important in such a critical subject such as maths” (Welsh Government, 2017)
In light of this, the Welsh Government set up the National Network for Excellence in Mathematics with the main mission/aim to raise standards in Mathematics across Wales. The Network consists of a number of teachers that share good practice and provide extra programmes and support for both Maths specialists and non-specialists. The purpose of the network is to promote excellent teaching and learning in order to improve attainment. It is hoped that the network will be successful and all teachers involved will be fully committed to the vision and goals set out. If the key issues are not addressed, however, it is expected that Wales will continue to fail to improve the skills of young people in key areas and hence this will contribute to continued economic decline in Wales (House of Commons, 2012).

The Network highlights that Welsh students need to be engaged with the content, with their interests positively affecting their attention, goal setting, comprehension, motivation and learning (Renninger and Hidi, 2016). This would influence their ability to achieve and succeed in their careers, not only improving attainment and outcomes at an individual level, but when nurtured at a national level these young people as a group could go on to have a positive impact on the country as a whole. This study sets out to make the first steps to achieving this national goal by driving towards the same outcomes at an individual level with the group of students involved. This aims to be accomplished by focusing on developing a growth mindset to attempt to increase motivation and engagement in Maths.

Clearly, any and all approaches which could “make the subject more compelling and interesting for pupils” (Welsh Government, 2017), as Dr. Hannah Fry, renowned British mathematician and lecturer, highlighted in the launch of the Network, should be considered, trialled, evaluated and adopted if proved to be effective. This study aims to trial the growth mindset approach to explore if there is any positive impact on standards in Maths.

The PISA results and Welsh Government reports above illustrate that there is a need to improve standards and address issues that are preventing Welsh students from achieving in Maths and pursuing STEM-related careers. From the research and data, one of the main factors hindering the progress of students and overall enjoyment of the academic experience is student engagement (Dweck, 2012). Specific to the subject of Mathematics, it is drawn upon by Dweck (2012) and Boaler (2016) that student engagement is associated with achievement in Mathematics. Exploring this theme further, the issue is not that students cannot perform successfully – the issue lies in the perception that they do not believe they can perform successfully. If a student is engaged in the topic and believes it to be relevant to their life then they will pursue and flourish in this area (Pajares and Schunk, 2002). However, unfortunately, many Welsh Mathematics students have learned to see themselves as incapable of handling academic work; this negative outlook is another factor that affects student engagement (Pajares and Schunk, 2002).

Many of the characteristics that led to there being a need to improve mathematical attainment in Wales as a whole have been witnessed within the study group, such as demotivated students, underachievement and lack of confidence. Dweck strongly believes that developing and securing a growth mindset can allow an individual to overcome these barriers (Dweck, 2012), and in doing so raise levels of attainment in Maths. For the purpose of this study, I am going to investigate how a growth mindset can be developed through the use of Learning Journeys and visual displays in a focus group of 15-year-old students that are on the borderline of C/D grades.

The success of this study will be measured by attempting to answer the following research questions:
1. What impact, if any, does developing a growth mindset have on attainment in Mathematics?
2. How does the use of Assessment for Learning and growth mindsets within a Learning Journey enable pupils to take control of their learning?

It is important to firstly define the term ‘Learning Journey’ in the context of this study. Learning Journeys are worksheets that pupils complete independently, and will be used as an Assessment for Learning strategy for pupils to gauge their understanding and development in a given topic area, for example, ‘Volume of a cylinder’ and ‘Venn diagrams’ (see Appendices 2 and 3). The graded questions will show the progression in level, if any, that a pupil has made when completing the Learning Journey worksheet for that particular topic area.

[bookmark: _Toc416286181]2. Literature Review

[bookmark: _Toc416286182]2.1 Self-efficacy
Belief in oneself can also be referred to as ‘self-efficacy’, a term devised by Schunk in 1991. After extensive research, he believed that individuals have a set perception; they believe that if the given task is at the correct level they can perform successfully. In an educational context, this means that, if the pupil is given a set of standard questions similar to previous knowledge and experiences, they will feel confident and able to complete the task as they have mastered the skill. For example, if a pupil is asked to calculate the Hypotenuse of a right-angled triangle, they could complete the task without difficulty as they have prior experience of the language used. However, when faced with a problem-solving question that requires the same set of skills in a different context, the individual may feel out of their comfort zone and will not believe they can complete the task (Wigfield and Karpathian, 2002). The more a pupil is experienced in an area, the more likely they are to be confident in this skill. Hence, when pupils are doing well on an individual task they believe that they are good at that subject area as a whole. For example, they can calculate the hypotenuse using Pythagoras’ theorem, hence they are good at Maths. Whilst it is generally not as straightforward as this, the self-belief that stems from this minor success can lead to greater levels of achievement. In contrast to this, low self-efficacy can have a negative impact on motivation and achievement, as perception of oneself is set. Experiences and performance play an integral role in the judgement of self-efficacy (Schunk and Pajares, 2002), so it is clear that even small successes can have a big impact on self-belief and therefore achievement. Students that continually underachieve tend to be devastated by failure and grow to be very wary of facing new challenges (Dweck, 2006). Therefore, it is important to find different ways to develop a greater sense of self-efficacy and motivation while enabling the academic success of pupils in Mathematics. The key to pupils achieving in school is having them believe that they can; this belief could be described as having a ‘growth mindset’.


[bookmark: _Toc416286183]2.2 Growth Mindsets
Theories of self-efficacy can be applied to myriad situations as believing in oneself is the key to success, not just academically, but in day-to-day life. Whilst studying why pupils/people achieve in life through their positive mindset, Dweck believed there was far more to uncover. After extensive research conducted by Dweck in 1999, she developed the now well-known phrases – ‘growth mindset’ and ‘fixed mindset’ – and, in doing so, categorised the two main types of mindset to be ‘growth’ and ‘fixed’, each of which will now be examined in more detail. 

The first is referred to as a growth mindset, and can be defined as “the belief that your basic qualities are things that you can cultivate through your efforts and your strategies” (Dweck, 2012, p. 7). It is a mindset that many authors believe is fundamental to academic, or even any type of success. Possessing a growth mindset has real benefits for students’ motivation to learn, as well as their achievement in general, with Sternberg arguing that one’s natural ability is secondary to “purposeful engagement” in terms of achieving mastery of a given subject (Sternberg cited in Dweck, 2006, p. 5). This engagement is a quality that links positive ‘self-efficacy’, ‘belief’ and ‘motivation’ as important attributes of a person who possesses a growth mindset. Someone with a growth mindset will believe that if they fail an assessment, they will be able to work harder in this area and as a result improve. This highlights the importance of belief in a student’s ability to create a growth mindset, and the impact that perception of failure can have on an individual as a motivator to develop (Blackwell, Trzesniewski, and Dweck, 2007). 

On the other hand, in the case of a person with a fixed mindset, failure can have a negative effect, because they have fostered the belief that you cannot change your basic level of intelligence. A number of people have referred to intelligence as something you are born with, believing that you are either good at something, or not, and you can either ‘do’ Maths or you cannot (Boaler, 2016), clearly demonstrating a fixed mindset. A personification of this way of thinking is someone who believes their qualities are ‘carved in stone’ (Dweck, 2012), and therefore cannot be developed or improved. Students with a fixed mindset often carry similar qualities; Dweck (2012) states that students that harbour this mentality are quick to blame others and do not take responsibility for their actions, regularly using excuses such as, ‘it’s not my fault’. Another such quality that individuals with a fixed mindset often convey is being openly negative about their mindset, stating, “I can’t do this”. This negative attitude often results in the individual refusing to take on board any feedback (Boaler, 2016) and it is proven from research carried out by Boaler that, without taking on constructive feedback, the pupil will not engage and progress as well. With no belief in their capabilities, they will often not have faith in others, and, as a result, they blame outside factors (Boaler, 2016). Shifting responsibility to these uncontrolled variables allows the person to, in their mind, absolve themselves of any fault, but in doing so they are only building on the belief that if you aren’t naturally gifted at something, you “might as well forget it” (Brock and Hundley, 2016, p. 10). This type of attitude can seriously hinder a person’s intellectual growth, as they are of the mindset that they hit a peak at which they cannot progress any further – something that is not necessarily true. This belief is championed by those that believe in growth mindsets, including Dweck and Boaler, who also believe that abilities are not predetermined, and talents are not decided at birth or limited. More so it is our effort, eagerness to learn and determination that play the biggest role in deciding how proficient we grow to be in any given pursuit (Brock and Hundley, 2016). It is literature such as this that leads us to believe that when harbouring a growth mindset, we are more than capable of succeeding when others might feel they are ‘destined’ never to rise above a particular level.

Fostering the idea that cleverness and intellect are traits that one either does or does not possess is an indication of an individual with a fixed mindset (Boaler, 2016). A person with a growth mindset however will keep going even when work is hard; they will persist, displaying what Angela Duckworth has termed ‘grit’ (Duckworth and Quinn, 2009). The term ‘grit’ is perceived as that of an individual pursuing a goal with passion and determination and overcoming obstacles along the way. Studies conducted by Dweck (2012), Boaler (2016) and Duckworth (2009) provide evidence that commitment, persistence and desire have a noticeable effect on achieving a set goal. However, experts note other factors that can have an effect on an individual’s initial mindset. It could be down to the social background of an individual and the experiences that have influenced them to develop that initial mindset. Dweck acknowledges these factors, but still believes that “with the right mindset, and the right teaching, people are a lot more capable than they think” (Dweck, 2012, p. 64). Interestingly, the theory behind growth mindsets dates as far back as the invention of the IQ test in 1904. Binet designed the test to identify children who needed intervention to be supported through education, believing essentially that educational practice could bring about a change in intellect (Dweck, 2012). Overall it can be argued that willingness to give effort to a task both stems from, and contributes to, a growth mindset.

Boaler also explores a range of teachings and factors that impact a growth mindset. Interestingly she uncovers that the most successful people make more mistakes in their journey to success (Boaler, 2016). Successful people are believed to have similar traits – “they feel comfortable being wrong, try seemingly wild ideas, and are open to different experience” (Sims cited in Boaler, 2016, p. 14). Making mistakes can often be linked to failure; however, it is believed that a teacher can promote mistakes as being a positive learning experience, that can directly have an impact on learners’ mindsets (Dweck, 2012). If we never make mistakes, or are too afraid to acknowledge that we’ve made them, we are unable to improve by correcting what we did wrong in the first place. The importance of the teacher in the development of a growth mindset is clear throughout; they are needed to nurture, teach and help mould well-rounded individuals. The self-efficacy of the teacher also has an impact as a teacher will have a direct effect on the pupils’ mindset, whether that be positive or negative. A teacher that displays high levels of self-efficacy and believes that they can help a range of pupils will experience academic growth, including with unmotivated and disaffected pupils (Henson, 2001). Teachers are role models to the students that they teach, and many traits can be passed on. If a teacher is positive and persistent, their students are more likely to display these qualities. Self-efficacy of the pupil and the teacher directly links to the perception of one’s capabilities, and the belief that, with a growth mindset, anyone can achieve. The motivation of the teacher can also have an outward effect on the class they are teaching. If the teacher is upbeat and shows enthusiasm and believes in their students, they are also more likely to display these traits, again portraying the main characteristics of a positive growth mindset (Dweck, 2012). A parent also has significant impact on their child’s progression and mindset by giving positive/negative feedback and praise on a daily basis. Praise feels good, however there are different types of praise you can receive; “You are smart” links directly to the individual rather than what they did (Boaler, 2016). Telling students they are smart (or not) can give them the idea that they have a fixed amount of ability. Referring directly to the task, for example, “that is an amazing piece of work”, can promote a positive mindset relating to the task in hand and the work that has been put into it (Boaler, 2016). This, as mentioned previously, can then lead the pupil to believe that they can achieve in that subject or even life in general. Alternately, experiencing ‘fixed’ praise can also develop the pupil into continually judging themselves against fixed scales of ‘smartness’, in turn limiting what they believe they are capable of. Many mindset studies, including that of Skipper and Douglas (2012), tell us that the forms of feedback and praise we give students are extremely important, so it is vital that we encourage our pupils in the correct way in order to foster that level of self-efficacy.


[bookmark: _Toc416286184]2.3 Motivation
The majority of demotivated and poorly behaved students in a classroom are those that deem themselves unable to achieve, therefore fostering a fixed mindset. Exploring the term ‘motivation’, it can be defined as the quality of goal-directed behaviour, as well as the focus, intensity and determination put into said behaviour (Maher and Meyer cited in Brophey, 1997). Motivation reflects the reasons behind an individual’s choices and actions (Brophey, 1997), so if we understand this, then we realise that the degree to which a student invests their time and effort into their learning process is connected to their reasons for doing so, and therefore to their mindset (Brophey, 1997). Thus it can be evaluated that a person that has a growth mindset would often tend to have a high level of personal motivation.

The two types of motivation are intrinsic and extrinsic, with intrinsic motivation involving an individual investing in a task or pursuit on their own accord, and for their own enjoyment (Bentham and Hutchins, 2012). Extrinsic motivation, however, focuses on the end reward, such as engaging in something to gain rewards, stickers, merits and grades, or can even be to avoid sanctions (Bentham and Hutchins, 2012). Intrinsic and extrinsic motivation could very basically be defined as doing something because you want to, and doing something because you have to, respectively.

Due to the fact that it comes from within and signifies a genuine want and need to develop and learn, intrinsic motivation has been described as the “holy grail” of motivation (Bentham and Hutchins, 2012, p. 47). It has been referred to as the “superior” motivation (Oelmüller, 2007, p. 3), whereas extrinsic motivation could be seen as being forced. This signifies a strong link between motivation and the mindset, notably that they both relate to the self-belief of the individual. With extrinsic motivation being linked to examination results, this could be argued that it is not a sufficient motivation to keep pupils engaged for long periods of time, and can often result in the pupil feeling discouraged if repeatedly failing an examination (Wells, 2016). This is similar to a situation discussed above as being a type of motivation that can motivate some but demotivate others, which one could say would depend on their mindset.  Intrinsic and extrinsic motivation can also work together; for example, a person can be occupied in an activity for the enjoyment but can also be motivated to seek rewards in the form of grades at the end (Lepper et al. cited in Bentham and Hutchins, 2012). There is a complex connection between the two types of motivation, however, it is clear that motivation is linked directly to a person’s mindset. Although each individual is different in the way they seek motivation, whether it be extrinsic or intrinsic, all individuals require some form of motivation in order to ultimately succeed. 
 
We can conclude that the level of motivation an individual displays is linked to the type of mindset they possess. A person who has a growth mindset usually displays high levels of motivation; they are aware of their individual needs and are able to estimate their abilities far more accurately (Dweck, 2012). This is an important skill to display, to have the ability to self-reflect and identify the next phase of their learning process. Exceptional individuals have a “special talent for identifying their own strengths and weaknesses” (Gardner cited in Dweck, 2012, p. 11). This is an important attribute that, together with a positive mindset, develops strong, independent individuals. Taking ownership of one’s own learning can have an impact on the perception not only of their success, but also of how they see themselves. Successful people are able to reflect accurately, using reflection as a tool to continually identify areas of improvement and put strategies in place to improve (Blanchard, 2009), all in all leading to a successful learning process. 

Pupils’ past experience with Maths can have a direct impact on how they engage and interact with new subject content, and there are a number of factors that influence a pupil’s attitude to engagement with Mathematics. In general, if a pupil finds value or enjoyment in a subject they tend to also be more confident in it, in turn leading to better attainment and indicating that conduct and behaviour can be greatly impacted by a person’s feelings and temperament (Dweck, 2012). It can therefore be argued that harbouring a positive mindset concerning Maths is vital as it can yield a greater inclination to learn and engage with the subject (Eshun, 2004).

The main aim of this study is to raise attainment levels in Maths through the development of a growth mindset. The literature reviewed above suggests that to make strong progress in Maths, a growth mindset and high levels of self-efficacy are necessary, both nurtured by teachers who demonstrate and model self-efficacy. Ideally, students are intrinsically motivated and experience success as a result of attempting tasks with grit driving them to improve, which leads to positive experience of the subject and positive associations, all fuelling motivation and desire to improve. 


[bookmark: _Toc416286185]2.4 Assessment of Learning
A key area of this study, and an essential component of teaching, is assessment; assessment can be defined as a method that allows you to gain in depth data about a student (Tanner and Jones, 2003). There are two different types of assessment – formative and summative – and Harrison, Tanner and Jones believe that both are important within the classroom if carried out effectively.

The first of these assessment types to be discussed is formative, where the evaluator makes decisions based on their own judgement, which in turn leads us to establish the different levels of progression in learning (Harrison cited in Dillon and Maguire, 2011). This assessment method has been advocated by Black and Wiliam as having an imposing effect on an individual’s learning (Black and Wiliam (1998a and b) cited in Tanner and Jones, 2003), and, as a result, we have seen a rise in the number of schools adopting this approach. In 2005/6, formative assessment was stated as being a whole-school focus for over 70% of English secondary schools (Hodgen, 2006); however, merely utilising the approach is not enough; in order for the assessment to be of a high standard, it must be implemented correctly (Tanner and Jones, 2006), be strongly advocated and addressed by teachers in the classroom, and should be continually and firmly developed collaboratively, both inter-departmentally and across cluster schools  (Black et al. 2003).

An important method of formative assessment, and one that has been discussed by Tanner and Jones in their in-depth study of ‘how to become a successful teacher of Mathematics’, is self-assessment, where reflection on an individual’s own thinking is encouraged to try and foster an understanding of learning and the actual purposes behind it (Tanner and Jones, 2003). It has been suggested that a pupil’s full potential can only be reached once they fully understand the assessment process, meaning that self-assessment is integral to that development (Black et al. 2003). The closer a pupil feels their current knowledge is to their desired goal, the more likely they are to feel responsible and take ownership of their own learning (Tanner and Jones, 2003, Black et al. 2003), collectively outlining the importance of self-assessment as a sub-set of formative assessment.

In order to self-evaluate, a pupil must possess the skill to be metacognitive – they must be conscious of what they know and be able to control their own thought processes (Tanner and Jones, 2000) – and this is a skill that will be developed and nurtured throughout the course of this study by means of a Learning Journey. Self-assessment and evaluation will be a vital tool for the duration of this study, and will be used as a tool of encouragement for the pupils to own and value their learning, with the aim in turn leading to the development of a growth mindset. As well as noting feedback from the pupils themselves, these assessments will be monitored and later analysed by way of video recorded observations.

The aim of summative assessment is to determine a student’s overall achievement in a particular topic at a specific time, often to report back to parents and produce end of year reports (Harlen, 2004). The effectiveness of summative assessment can rely heavily on the quality of the assessment and how it is received by the participant, and further to this, it has been suggested that systems of summative assessment that are based solely on external testing are unfit for purpose (McMillan, 2012). This could be due to the fact that a pupil receiving a single grade for a test they have sat is an extremely restricted form of feedback. With the continual ethos of ‘learning to improve’, this method of assessment “could undermine the philosophy and exert pressures on an individual with no justification” (McMillan, 2012, p. 223). However, this can be counter-argued by the fact that a pupil’s reaction to a grade on a piece of paper can be dependent on their school learning experience and their self-efficacy in that area. A successful grade can show achievement and progress and be a positive end result. 

Blanchard believes that “summative assessment overlooks progress in support of attainment and is concerned with products, not processes, of learning” (Blanchard, 2009, p. 140). For many this is seen as an ineffective form of assessment, with no purpose. Black and Wiliam highlight the difference in process for internal and external summative assessment, with the task of assessing on-going work to monitor and improve or to be an end result with a certificate. For many teachers, outside pressures such as GCSEs hold schools accountable for the external summative results, with a culture being developed that has driven testing into learning purely to obtain an end result, as opposed to achieving continual learning. Tanner and Jones illustrate that there are uses of summative assessment that can allow for in-depth and effective progress (Tanner and Jones, 2003). In simple terms, the ultimate goal of assessment is formative in that it sets out to increase the effectiveness of the teaching and learning process. The need for summative information occurs toward the end of a module of work and, in particular, at the end of a key stage. Summative information can be used for comparative purposes and to evaluate the standard of pupils, teacher, or school, and through the use of effective formative assessment, end results of summative assessment can be improved (Tanner and Jones, 2003). In this way, both methods of assessment can be used in conjunction to achieve the desired goals.

[bookmark: _Toc416286186]2.5 Self-assessment
The ability to effectively self-assess allows an individual to reflect on their thinking, in turn allowing them to comprehend the underlying reasons for learning (Black et al. 2003). Many believe a route to reaching a person’s full potential requires an individual to be able to self-assess effectively in order to maximise their understanding and identify a reasoning behind their own success or failure (Harris and Brown, 2018), therefore allowing pupils to “close any gaps between their current knowledge and the desired goal” (Tanner and Jones, 2003, p. 73). For a student to have a sense of responsibility is a key aspect in them owning and understanding their own learning (Black et al. 2003), and self-evaluation is of vital importance to this. Self-evaluation relies upon metacognition – “the art of knowing what you know, and the ability to monitor and regulate your thinking” (Tanner and Jones, 2000, p. 111). A variety of self-assessment methods can help to develop this skill further, leading to pupils feeling motivated to learn and improve through their own actions (Tanner and Jones, 2003). If a person truly believes that they have enabled themselves to learn and evaluate themselves to the point of success, then this can only bring about positive feelings of self-belief and hence develop a strong growth mindset.

When pupils first learn of self-assessment they are unaware of how to go about this task in itself, and find it difficult to process the task (Tanner and Jones, 2003). This issue has been noted in numerous studies, with Black et al. recognising the idea that “pupils lacked necessary skills to judge specific problems”, leading many to turn to the teacher for support (Black et al. 2003, p. 50). To combat the issue of self-assessment noted previously, Tanner and Jones’ theory is for students to undergo training in order to self-assess (Tanner and Jones, 2003). This would encourage pupils to “be aware of the criteria for evaluating learning and have a clear overview of the aims of their work”, hopefully leading them to self-assess to a high standard (Gardner, 2006, p. 15). Set criteria and guidelines that are thought of beforehand by the class teacher are vital, and they must be discussed in detail when introducing to the pupils. Clarke (2005) and Dillon and Maguire (2011) have made note of the fact that specific time should be designated to allow pupils to refer back to the success criteria and lesson aims, ensuring that they are working towards these at all times. The importance of assessment must be stressed, along with the impact it often has. This, along with ensuring that specific time is given to accommodate it, helps make the process as effective as possible. Black and Wiliam break down self-assessment to three key aspects that all pupils must master: total appreciation of the required outcome, current stage of learning, and how to move from where they are now to where they need to be (Black and Wiliam, 2003). Gardner makes the point that, when practiced correctly, pupils are able to develop an awareness and understanding of their own thought processes (Gardner, 2006). This can provide the scaffolding to build themselves into efficient learners in other areas (Tanner and Jones, 2003).
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Thus far, the literature has explored attributes that contribute to a growth mindset, but it is equally important to investigate the interventions themselves that aim to change a person’s thinking. The first method to be discussed is the use of language in the classroom, and how it can affect a pupil’s self-efficacy. One of the strategies to promote a growth mindset explored by Boaler (2016) is to establish a positive classroom environment from the outset, especially within the first hours or days of meeting a class, as she believes it is important to establish classroom norms. Key areas to be discussed with the class include emphasising that mistakes are acceptable and loved, that failure and struggle are the most important parts of maths (and indeed, knowledge in general) and the importance of questioning (Boaler, 2016). Questioning plays a significant role in the way an individual interprets and feels about a situation; if low-level questions are asked, then often the response is a short, undetailed answer. This form of questioning often leads to alerting during the exposition rather than deep, structured answers (Tanner and Jones, 2000). Short questions such as ‘what’ or ‘how many’ can lead individuals to recall facts in order to help them facilitate their own learning and understanding. This form of questioning facilitates the learning process with short, sharp answers that guide pupils onto the next phase of their learning; however, it does limit the amount of in-depth self-thought processing in the classroom. Such questions that allow for more structured and longer responses are ‘Explain’ or ‘Why’; these types of questions challenge individuals to support their learning by the clarification of their output, and is a process that calls for self-confidence and a deeper understanding of the task in hand (Tanner and Jones, 2000). When this type of language and questioning is expressed by the teacher from the outset it can motivate pupils, with posters and other visual aids being utilised to both remind and re-engage pupils in the future (Boaler, 2016). 

A number of other interventions, as well as the aforementioned language, all rely on conveying to pupils the underlying principle that the human brain is malleable and can therefore grow and improve with tuition and learning. As touched upon previously, the belief that intelligence is something you are born with is evidence of a fixed mindset (Boaler, 2016). If the opposite can be instilled in an individual’s mind then a growth mindset can be developed. This is a point that Snipes, Fancsali and Stoker (2012) argue based upon findings from a number of different interventions, all aimed at converting a pupil’s mindset from fixed to growth by teaching them some basic principles of neuroscience. One such intervention was a workshop that taught a number of students about the functionality of the brain, and how it is impressionable and can continually change. The workshop was originally studied by Blackwell, Trzesniewski and Dweck in 2007, and also touched upon the theory that the brain’s internal networks can be strengthened and new connections generated as a result of learning (Snipes, Fancsali and Stoker, 2012). This intervention was found to have had a positive impact academically, with those pupils who participated in the workshop going on to achieve an average Grade Point Average  (GPA) of nearly half a point higher than those pupils who did not partake (Snipes, Fancsali and Stoker, 2012).

A further intervention took place in Stanford University, where older pupils were first shown videos that detailed the working of the brain, including how it can modify and develop itself. Next, they were asked to write letters to younger pen pals that would offer encouragement, and the ensuing letters stimulated the development of growth mindset by imparting the message that determination and perseverance were vital in order to succeed (Snipes, Fancsali and Stoker, 2012). The academic results of the study again found that the younger students who had been subject to this intervention reached higher levels of attainment when compared to their control-group counterparts. As well as academic achievement, there were also some positive qualitative findings, with the students in the intervention group reporting that due to the fact that they felt they had a greater influence over their performance, they actually began to enjoy academic work more in general (Aronson, Fried and Good, 2002).

The typical positive growth mindset classroom environment should be one that displays hard work and effort. It promotes the use of mistakes, and values the attempt of tackling challenges. Students’ work should be displayed showing the learning process, mistakes should be kept visible and feedback should be clearly shown. Wall displays should encourage growth mindset language; one of the most successful displays Brock and Hundley acknowledge is one that shows alternative statements to fixed mindset language (Brock and Hundley, 2016), for example using the phrase “can’t yet” instead of “cannot”. It has been stated by Ricci that we must be conscious of the fact that displays and other physical items in the classroom can be communicating fixed mindset messages, and that we must make an effort to combat this (Ricci, 2013). For example, displaying a first draft as well as the final version of a piece of work can help to demonstrate the growth that students experience in the classroom (Ricci, 2013). Being conscious of the language used in the classroom, verbally – in feedback and questioning - as well as in displays, together with actively teaching the neuroscience of brain development, combine as powerful tools in developing a growth mindset in a classroom. 

The research above shows that the concept of nurturing a growth mindset and up-skilling students in becoming independent learners who take responsibility for their progress has been explored for some time. This study aims to build on the literature reviewed to investigate what effect developing a growth mindset may have on attainment in Mathematics.



[bookmark: _Toc416286188]3. Methodology

[bookmark: _Toc416286189]3.1 Aim, Focus and Purpose of the Research
MacPhee, Farro and Canetto indicated that individuals often have low levels of self-efficacy in Mathematics (MacPhee, Farro and Canetto, 2013), a point that was the driving force behind my choice of proposed activity. The main focus of the study was to examine the impact that tailored strategies would have on the development of a growth mindset in a small, targeted class of C/D borderline pupils. As well as attempting to promote a positive growth mindset, the study aimed to improve attainment levels, bearing in mind the noted decline in STEM GCSE and PISA results (Campaign for Science and Engineering, 2016).

With my main focus being that of developing a growth mindset and the impact this could have on attainment, I created focused research questions and what I believed to be a well-defined, structured task, the ultimate goal of which was to accomplish the desired outcome of improving standards within the class by promoting a growth mindset. The main questions I wanted to explore were as follows:
1. What impact, if any, does developing a growth mindset have on attainment in Mathematics?
2. How does the use of Assessment for Learning and growth mindsets within a Learning Journey enable pupils to take control of their learning?


[bookmark: _Toc416286190]3.2 Design of the Study
The research study was conducted in a small secondary school in Wales with an annual intake of around 100 pupils. The school is in an area listed as socially deprived in Wales with a high proportion of pupils entitled to free school meals (e-FSM), 21.7% FSM compared to the Wales average of 17%. The school demographics for 2016-2017 were as follows: 20.7% of the pupils were English as an Additional Language (EAL), compared to the Welsh average of 3%. Out of a cohort of 97 pupils, 15 pupils took part in the study. The reason for choosing the pupils in my study was that from the transition from KS3 to KS4 they demonstrated a negative attitude to Mathematics and were often vocal about their lack of confidence in the subject. The group were underachieving at the start of the study, and were disaffected, with little motivation. The pupils often did not engage enthusiastically in class and did not believe they could achieve. Negative language was often used and pupils were all too proud to say they could not do something. My research took place over a period of eight weeks with the fifteen pupils all selected from my current Year 11 Set 3 class. The target group/class included four EAL students (26.6% of the study group) and two students were e-FSM. I believe that the pupils’ individual needs were clear to me, due to the fact that the majority were taught by me for a year before the study began, hence a good relationship was established.

Based on literature explored by Boaler (2016), it was noted that the ethos of a growth mindset needed to be instilled from the outset. An ‘Enrichment Day’ was therefore delivered at the very beginning of the study in order to make sure that the concept of a growth mindset was introduced and embedded as early as possible. This day involved sessions and activities based upon the theory and practice of growth mindsets, tailored towards the teaching of the brain, exploring positive language, and creation of growth mindset displays.

The teachings of a growth mindset were then continued and maintained throughout the study, with a clear emphasis on the encouragement of growth mindset language in the classroom and a focus on teacher questioning. Following this, Learning Journeys were introduced whilst stressing the importance of how to complete them effectively i.e. completing all graded questions and self-assessing throughout the task as this can help motivate the students to acquire knowledge and use their own actions to improve (Tanner and Jones, 2003).



[bookmark: _Toc416286191]3.2.1 Summary
The study took place over 8 weeks with the following format:
	Week Commencing
	Activity
	Focus of the activity

	18/09/17
	Enrichment day – Introduction to growth mindset
	- Teaching of the brain
- Exploring positive language
- Creation of growth mindset displays

	25/09/17
	Teachings of growth mindset
	· Encouragement of growth mindset language
· Focus on Teacher questioning

	02/10/17
	Introduction of the Learning Journey
	· Teaching of how to effectively complete a Learning Journey
·  Teaching of self-assessment

	09/10/17
	Continuation of growth mindset teachings/Learning Journeys

	16/10/17
	

	23/10/17
	

	30/10/17
	Half-term

	06/11/17
	Examinations – Post-test data 




[bookmark: _Toc416286192]3.3 Research Design 
Data collection is vital to any study, so when researching various methods I felt it was important to investigate the numerous advantages and disadvantages of each technique. This would hopefully lead to the most successful conclusion.

I decided to conduct my study through the research approach of ‘action research’; a continuous, reflective approach that enables identification and understanding of the direct problem (Opie, 2004). This type of research firstly identifies and analyses the problem at hand, and secondly, through this process of identification, it enables the researcher to implement a new pedagogical approach or educational plan that will be tracked using a number of research procedures. Analysis and evaluation of the results will then take place, allowing for reflection for the purpose of providing additional amendments. The process of action research is one that can be repeated over and over again with modifications to enable greater and greater progress and development. I acknowledged the importance of organisational skills, being persistent when monitoring, being open to a change of plan and to continually question myself throughout the study (Opie, 2004).

I collected my data using a mixed methodology approach with both quantitative and qualitative data being analysed, thus taking both positivist and interpretivist approaches. In order to come to a sound conclusion, I collectively analysed and made comparisons between the two different types of approaches, drawing upon common themes across the two types of methodology. The quantitative data was analysed using a positivistic approach through the analysis of statistics which gave an indication of how we might be able to influence an individual’s learning behaviour by way of approaches and interventions previously discussed, and therefore, positively impact on attainment. This stance is not however ideal when analysing human behaviour (Cohen, Manion and Morrison, 2007) which is an important area when studying the impact of a growth mindset. It was imperative for this study to also employ an approach whereby the researcher would draw upon personal observations and experiences (Cohen, Manion and Morrison, 2007). It was for this reason that the qualitative data was analysed using an interpretivistic approach to analyse the data in depth, bringing together information from observations and the first-hand experiences of the researcher. This type of approach takes into consideration the individual’s behaviour and the impact this can have on outcomes (Cohen, Manion and Morrison, 2007). Together these two types of approach allowed for in-depth data analysis for my study that underpins both social and academic impact. Pupil attainment can be easily measured through the medium of tests, however pupil behaviour can be more challenging and difficult to measure. In this study this mixed method approach aimed to address any limitations in coming to sound conclusions as to whether a change in mindset can impact on attainment.


[bookmark: _Toc416286193]3.4 Ethical Issues
Throughout the course of this study, numerous ethical issues were considered, with all of the BERA (2011) guidelines, that were relevant at the time, complied with and followed throughout. Prior to the study taking place, all pupils involved were given consent forms for the right to be observed via video recording, and consenting to the use of assessment data solely for the purpose of the study (see Appendix 4). This is in line with BERA (2011) guideline 10. All pupils were given the option to opt out on the consent letter, with it being made clear that all data collected in the study would not be used if they chose to do so. In the case where pupils wished to opt out of the study, a practical solution to ensure the pupil was not affected was planned to be put in place. This entailed the pupil being placed out of sight of the video recording and not having their assessment data used for any part of the study. However, no pupils chose to opt out of the study. In addition to the pupil consent form, written and signed parental consent was obtained for each pupil (see Appendix 4). All pupils were made aware of the study and given the option to withdraw at any time during the course, even if they had previously given permission; this is in accordance with BERA (2011) guideline 15. Baseline data will be gathered from external GCSE examination results – with the consent of both pupils and parents – and all of the data processed will be anonymised by reference of Pupil A, Pupil B etc. in order to comply with BERA (2011) guideline 25. I gained permission for the study to take place beforehand from the Headteacher, and all data will be kept on a memory stick which will be password protected and stored securely as specified by BERA (2011) guideline 28.


[bookmark: _Toc416286194]3.5 Research Procedures
In order to classify pupils into the type of mindset they have, attitudes towards mindset were tested before and after the 8-week study, under test conditions at the beginning of a Maths lesson each time, allowing conclusions to be made as to whether or not there was a change in mindset. The Attitude to Mindset test (see Appendix 1) was made up of 20 statements devised by Diehl, who comprehensively studied work by Dweck and undertook an intervention in 2008 into how to motivate pupils with mindset coaching. The findings from this intervention were positive and the use of the Attitude to Mindset test proved able to classify pupils into fixed or growth groupings (Diehl, 2008). I ensured that the statements were direct, focused and understandable for the target audience (Opie, 2004), so the Attitude to Mindset test was utilised in this study alongside both quantitative and qualitative data to come to sound conclusions. 

[bookmark: _Toc416286195]3.5.1 Qualitative Data
There are a range of research tools that can be used for any type of action research, and it is important to choose the correct method that will facilitate the most in-depth and detailed evaluation of the study. Further insight into educational research can be gained from observational research as opposed to the mainstream approaches of the use of questionnaires or interviews (Opie, 2004). For example, undertaking a first-hand observation of the interventions that have been put in place allows the researcher to perform an in-depth analysis of exactly what is going on. In this study this was an advantage as an individual’s vocabulary and verbal mannerisms are a significant indicator of whether or not they possess a growth mindset. One of the most up to date forms of observation is through the use of video recording; this allows researchers to see what is actually happening in the classroom, rather than that of the perception or opinions of others, which can often be influenced by bias, or indeed the attitude of the researcher themselves (Opie, 2004). For the study I chose this research tool as it allowed the scrutiny of the language used in the classroom and hence the development of a growth mindset. A further advantage of video recording is that it can be viewed and revisited several times, allowing the preservation of the natural language used at that specific time (Cohen, Manion and Morrison, 2011), which is an important aspect to analyse when studying the use of growth mindset language used in the classroom as it reduces the risk of findings getting ‘lost in translation’, but it is important to note this is dependent on how the data is interpreted. Findings in general can be greatly influenced by the way in which the data is interpreted – if it is solely based on the interpretation of the observer it can be a disadvantage as the findings link directly to that person’s perception and not the thoughts of the person being observed. In order to overcome this factor within the study I used a range of different research procedures in order to come to a sound, well-rounded overview with a variety of collection methods including surveys and summative data collection. Whilst video recording has been identified as a useful research technique there are also some disadvantages to this approach that I have been made aware of. For example, there is the possibility of the individuals being observed not agreeing to be filmed and hence this can become problematic for the study. If this was the case in the study then, at the time of the recordings, the individual had the option to be seated out of sight of the video recorder, and all data related to that specific individual would not have been used. It is acknowledged in the BERA (2011) guidelines that the individual being observed has the right at any time to opt out of the study, so this hopefully created an understanding of the importance of the research and that of the participants’ rights. There was an agreed sense of trust and partnership that the video recordings would only being used for the stated purpose and as a means to achieve the agreed goals of the study. As it transpired there were no individuals that chose to opt-out so this was not an issue, and so the video recordings can be re-analysed at any point, allowing the researcher to analyse in greater depth. 

Another limitation to this form of research procedure is that pupils may be influenced by the fact that they are being observed (Opie, 2004) in the form of video recording. Labov’s ‘Observer’s Paradox’ supports this and claims the best way to collect natural data is by observing individuals’ speech when they are not being observed, however this can be challenging to put into practice (Labov, 1972).  To manage this limitation in the study all pupils were made fully aware of the use of the camera and where it would be placed. The use of cameras around the school in various classrooms is frequent and hence this did not faze pupils as it is a regular occurrence. This hoped to eliminate individuals being conscious of the fact that they were being recorded, and the likelihood of their behaviour changing and a false representation being portrayed should have been limited. In order to create a comfortable atmosphere, pupils were made fully aware of the aims of the study and that the only person who would observe the video would be myself as the researcher. There was to be no other observer in the room at the time of the video recordings taking place, taking away the possibility of the Hawthorne effect, whereby pupils may feel influenced or intimidated by having numerous people observing (Tuckman and Harper, 2012). 

In order to support the findings from the video observations of the study, a short test was given to the pupils at the end of the Enrichment Day growth mindset workshop (delivered at the beginning of the study: see section 3.2) to gauge the level of interest. The data collection was devised of three statements: 
1. Level of engagement in lessons
2. Level of enthusiasm towards Maths
3. Level of understanding of the topic being studied

For this test I opted to use a Likert scale to gauge answers. I understand there is a tendency for some people to avoid the extremities of the scale (Goodwin, 2009), but to reduce the chance of unreliable data I planned to label the five-point scale correctly and ensured that all pupils understood the scale used, hopefully eliminating any confusion (Azzara, 2010). I understand that there is a limited scope of the use of the scale to perform in-depth analysis of each statement, and Cohen, Manion and Morrison reinforce this, stating that this form of data collection limits the flexibility of response (Cohen, Manion and Morrison, 2011). A Likert scale can be notorious for only giving rise to a limited amount of information that sometimes lacks context and cannot be pursued further (Atweh et al. 2008). However, I believe that, due to the circumstances surrounding my study and what it sets out to achieve, this collection method was appropriate based on it being focused and simple to put into practice.

I decided to use field notes to record qualitative data to support my study, with one of the reasons for this being the fact that a shift in focus is possible with this method, should such a necessity arise (Opie, 2004) – an option I felt would be beneficial, should a change of focus arise. In light of the study measuring the change of mindset throughout, the intervention can underpin a range of areas such as motivation, self-efficacy and many more highlighted above. Throughout the study there was forward planning in terms of anticipating a potential change in weighted foci (for example, shifting the emphasis from motivation to self-efficacy as appropriate) depending on the observations as the study went on. Field notes allow for the adaption of foci of the study and, if recorded at the right time, the success of the study can be evaluated by using these concise, clear field notes. According to Ary et al. it is important that the length of time between the end of an observation and the field notes being recorded is kept to a bare minimum (Ary et al. 2013), allowing for instant reflection and combatting the risk of forgetting information. Opie supports this argument, making the valid point that bias could influence results and bring about a loss of accuracy the longer times goes on before recording the field notes (Opie, 2004). Further to this I guaranteed that the BERA (2011) guidelines were adhered to by anonymising and storing the field notes on a password-protected memory stick, thereby ensuring that so that the recording and storage of field notes was ethically sound. 

Qualitative data was collected through the medium of video recordings and field notes. This was all descriptive data, the analysis of which can be difficult, as noted by Fisher. The process can be time consuming with the researcher having to go through each issue and trying to make connections in order to come to a conclusion (Fisher cited in Opie, 2004). However, whilst all the pitfalls of qualitative data are acknowledged, this form allowed the closest sense of social reality (Opie, 2004). This was an important factor when analysing the growth mindset language used in the classroom and how the pupils reacted expressively to class assessments, mistakes, and other recognised triggers.

[bookmark: _Toc416286196]3.5.2 Quantitative Data
The effectiveness of the study has been analysed through class assessments, a summative form of data collection. It has been highlighted by Harrison that this type of approach is one that “creates a performance environment, and in doing so pushes teachers into teaching to the test” (Harrison cited in Dillon and Maguire, 2011, p. 224). However, the study outlines the main purpose being to change the mindset of the individuals and to make them more independent in their learning. In order to see if this has been a successful intervention then hard quantitative data was collected through the medium of both class and external assessments in order to measure progression over time. This method of assessment was the main measure of the impact of the intervention, and the effect it has on attainment through the development of a growth mindset. Pupils sat an external GCSE examination in Summer 2017; results were published and are being used as the baseline data for the study with the consent of pupils and parents in line with BERA (2011) guideline 8. Blackwell, Trzesniewski and Dweck have raised the issue that more emphasis is being put on gathering summative results than actually analysing an individual’s work (Blackwell, Trzesniewski and Dweck, 2007). These authors raise a valid point, however the fact still remains that in their GCSE examinations, pupils will be assessed summatively, so I felt it was prudent to also assess them this way during the course of the study. With the main aim to promote a growth mindset through the use of independent study I feel that this will not be a major issue as the pupils are learning to become more independent in their learning, teaching them how to reflect and move on from both good and bad results. In some cases, as discussed above, a number of pupils may find motivation through the school’s high examination status and will give structure to their learning and visual achievements (Tanner and Jones, 2003). Summative data collection also allows for in-depth data analysis of the independent impact of the intervention, if in fact pupils who verbally demonstrate a growth mindset achieve and make more progress in class assessments. 

A number of results tables were used when displaying and processing the summative class test data (see sections 4.1 and 4.3 as examples). This method was chosen as tables tend to be simple, and have proven in the past to be a highly common technique for presenting data. One must, however, strive to ensure that the table is organised in the correct manner as they can sometimes be presented poorly and can cause difficulty in interpreting the data contained within them (Opie, 2004). I have strived to keep the table simple and as uncluttered as possible and ensure labels are comprehensive and explanatory (Opie, 2004). A strong conclusion must be drawn from the findings, and, in order to achieve this, a concise representation of the analysis must be visible from the table used. A decision was therefore made to categorise each individual separately with the individual topic areas listed from the summative exam in connection with the Learning Journey completed. I will then summarise this data in a bar graph to show the progress made by each individual in the duration of the 8-week programme. The bar graph is based around the data collected in the summative assessments, and I have used the effect size to measure the progress. This is a data collection and analysis tool introduced through the visible learning programme that was being delivered in the school at the same time as the study. Hattie created a simple method of quantifying the difference between two pieces of data by the use of effect size. The effect size is stated as being easy to calculate and understand and is a way in which to measure the size of the effect an intervention can have.  Effect size scores ranges are equal to Z–scores of a normal distribution, typically ranging from about -2.0 to +2.0. However the effect size scores can range from +/- infinity, as the normal curve never touches the baseline.  

To interpret the values of effect size, Hattie suggest from research that 0.2 indicates “small impact”, 0.4 – 0.6 “medium impact” and 0.8 + “large impact” (Hattie, 2016). Black and Wiliam however question the appropriateness of such general use and argue that the effect size impact can differ depending on the type of intervention (Black and Wiliam, 1998). Hattie believes that through the study effect size is a general tool that can effectively measure the impact of such scores. Interestingly to this study the interventions that brought about the biggest effect size score from Hattie’s research in 2016 was that of the accuracy of the teacher’s knowledge of their students with an effect size of 1.62, with collective teacher efficacy rated the second most influential effect size with 1.57 (Hattie, 2016). I used the pre- and post-test data to calculate the effect size and measure the impact this intervention had on attainment. Although many argue the use of effect size is not malleable with factors such as class size and influences of the range of achievement in the population (Black and Wiliam, 1998), I have aimed to support any findings with deep analysis of the quantitative and qualitative data collected in the study.


[bookmark: _Toc416286197]3.6 Learning Journeys
Learning Journeys were used throughout the study with the main aim of highlighting pupil progress in the subject and the next steps that need to be taken. The Learning Journey was comprised of a series of questions and graded statements that got progressively more difficult as the pupil moved through the topic (see Appendices 2 and 3). The pupils were made fully aware that the resource was a way of helping them in their journey with hint cards and videos along the way to help and guide them. This allowed the pupils to have a sense of ownership over their own learning and was measured by participation, looking at motivation and enthusiasm observed from the video footage. As well as being a learning method, quantitative data was collected from this resource as a research tool, focusing on how pupils engaged with the task and how this directly linked with their overall characteristics of a growth mindset. Some of the main areas of focus were determination, motivation and engagement. The effectiveness and impact of this resource were investigated by means of analysis of assessment data and video recording. The Learning Journey was specific to a topic area that each individual pupil needed to develop, which was decided by the pupils themselves using self-assessment to identify areas of weakness. Once they had developed this skill the worksheet took them through the stages/levels of progression. The pupils were taught how to develop their understanding of good reflection and feedback, and then put individual interventions in place in order to help them move on to the next learning level. The topic area was included alongside a variety of other areas, with the data being analysed by both the individual and myself. 

Using Learning Journeys encouraged the students to get into the habit of interrogating themselves as to how well they were progressing, facilitated their taking ownership of the direction of their future study, and gave them a concrete, reassuring message that they were moving forwards, on a journey, to success. 





[bookmark: _Toc416286198]4. Data Analysis

The purpose of the study was to establish whether there was any connection between a growth mindset intervention and progress in attainment. In this chapter findings of both quantitative and qualitative data collected in the study will be explored, with direct links being made to the use of the Learning Journeys throughout the study. The following describes a summary of how each research question was addressed. 

Research Question 1 
“What impact, if any, does developing a growth mindset have on attainment in Mathematics?”

Quantitative data – summative data was collected through the medium of external pre-test and post-test and will be analysed by calculating effect size scores via tables. The data will further be analysed by questions directly linked to the topic areas of the Learning Journey studied through the use of bar charts to conclude and address findings.

Research Question 2 
“How does the use of Assessment for Learning and growth mindsets within a Learning Journey enable pupils to take control of their learning?”

Qualitative data – through video recordings and field notes there will be a focus on analysing how pupils promote and advocate self-assessment and take control of their learning in the classroom. 




[bookmark: _Toc416286199]4.1 Pre-Intervention Data
Table 1: Pre-test data
	Name
	Target Grade
	Raw Score
Pre-study
	June Examination Result
	Gender
	Growth or Fixed Mindset? Pre-study

	Pupil A
	C
	38
	E
	M
	Fixed

	Pupil B
	C
	53
	D
	M
	Fixed

	Pupil C
	C
	59
	D
	M
	Both

	Pupil D
	C
	48
	D
	M
	Both

	Pupil E
	C
	60
	D
	M
	Fixed

	Pupil F
	C
	65
	D
	M
	Fixed

	Pupil G
	C
	43
	E
	M
	Both

	Pupil H
	C
	54
	D
	F
	Fixed

	Pupil I
	C
	61
	D
	F
	Fixed

	Pupil J
	C
	61
	D
	F
	Both

	Pupil K
	C
	60
	D
	F
	Growth

	Pupil L
	C
	53
	D
	M
	Fixed

	Pupil M
	C
	59
	D
	M
	Fixed

	Pupil N
	C
	63
	D
	F
	Both

	Pupil O
	C
	49
	D
	M
	Both



All of the pupils at the start of the study completed a growth mindset test (see Appendix 1). The findings were positive and the Attitude to Mindset test was used to classify pupils into fixed or growth groupings (Diehl, 2008). Of the pupils surveyed, 8 out of 15 of them were identified as having a fixed mindset with only one showing characteristics of a growth mindset. The Attitude to Mindset test was then completed at the end of the study to discover if there had been a change of mindset – the results will be discussed later. All of the pupils in the class were targeted a grade C, based upon Fischer Family Trust (FFT) target-setting test results; from the baseline data above it can be analysed that all pupils were underachieving at the start of the study by at least one grade, two in some cases. These targets were believed to be realistic, and were set in accordance with regular school procedures.


[bookmark: _Toc416286200]4.2 Analysis of Video Observations
The study began with an introduction to the teachings of a growth mindset.  Pupils underwent related tasks learning about neuroplasticity and how the brain works. The introduction was a daylong session classed as an ‘Enrichment Day’, where pupils developed their understanding of what a fixed mindset is and how you can develop a growth mindset. Inspirational people were shown who are identified as having a growth mindset and brought with them stories where they demonstrate motivation, courage, and an attitude that you should never give up. The day was successful with all fifteen pupils in the study group engaged and enthusiastic. This is supported and evidenced by a test taken as a snapshot of the Enrichment Day; a Likert scale was used for its simplicity and ease of understanding (Azzara, 2010) in order to measure engagement and enthusiasm, with pupils of the growth mindset intervention group completing this. It has been highlighted by Goodwin that respondents on a Likert scale have a tendency to avoid choosing options at the extreme ends of the scale (Goodwin, 2009); however, in contrast to this, pupils in the study group did indeed choose options on the extremity of the scale. 

[bookmark: _Toc416286201]4.2.1 Language 
Early into the growth mindset intervention there was a sense of ‘ownership’ from the pupils of their displayed work on growth mindsets on the classroom walls. Eight of the fifteen pupils in the study group referred to the posters throughout the first week and were witnessed in the video observations pointing out to each other, during lessons, some of the fixed mindset phrases they were using. This supports the theory by Brock and Hundley that wall displays can encourage growth mindset language in the classroom (Brock and Hundley, 2016). Again from analysing video observations, pupils notably used more positive language over the first two weeks of the programme, with ten out of fifteen pupils using at least one growth mindset phrase (such as, ‘I cannot do it yet’) during each lesson. Pupils B and E came up with their own slogan – “Positive Mind, Positive Outcome”. Pupils were starting to fully engage with the teachings of a positive mindset and the general atmosphere in the classroom was noted as “a happy learning place”. This could be the result of continued use of positive language within the classroom by the teacher and their reference to classroom posters and displays throughout the observations. This supports the theory that “with the right mindset and the right teaching, people are capable of a lot more than they think” (Dweck, 2012, p. 64). There was a decline in the use of the classroom displays after the first two weeks, with only four out of fifteen pupils witnessed on the video footage actively looking to the classroom displays for prompts. However, this could be a result of the pupils becoming comfortable with their surroundings and not requiring the prompts of the growth mindset phrases, as they were now embedded in their regular vocabulary. This is evidenced by the fact that growth mindset language was notably visible on the video footage throughout the eight-week intervention programme. 

Although there was lots of positivity around the wall displays, it was observed that Pupil B commented, “Why are we wasting a lesson doing this when we only have eight weeks until the exam?” As stated above, examination results can in some cases be a good motivator (Lepper et al. cited in Bentham and Hutchins, 2012); however, pupils can sometimes be driven by the test and not allow for other forms of development. Interestingly, Pupil B displayed the most negative language in the classroom, often saying, “it was too hard”, or, “I can’t do it.” This pupil, at the start of the programme, displayed a fixed mindset based on the test taken during the Enrichment Day, and it can be perceived that during the first two weeks of the study, Pupil B had not yet engaged with any of the teachings of a growth mindset. 

[bookmark: _Toc416286202]4.2.2 Learning Journeys
Findings from the Learning Journeys uncover that at first there was an uncertainty from the pupils about trying something new. This is often a characteristic of an individual with a fixed mindset, as supported by Dweck, who suggests that there can be a fear of taking them out of their ‘comfort zone’ (Dweck, 2012). Pupils were unsure about the answers being visible for them to see at any time, with Pupil C stating, “I could just copy all of the answers”, to which another pupil replied, “but then you are not learning anything.” It was becoming apparent that the process of self-evaluation was solely dependent on the individuals, with the aim of allowing the pupils to have a sense of ownership over their own learning. It could be observed that the pupils were starting to develop independent self-evaluation skills, however there was still a sense that many of them wanted the teacher’s approval. After completing the Learning Journey, one pupil commented, “Is this right?” The pupil was directed to the answer sheet, although they still questioned whether it was correct or not. In these initial phases of the study it became clear that pupils lacked confidence in their own ability and required a lot of support and reassurance from the class teacher. The learners were not yet skilled at metacognitive reflection and action, and, as Tanner and Jones (2000) pointed out, this is a necessary element of being able to take control of their learning.

Learning Journey 3 is where the biggest development in growth mindset characteristics was observed. This task was broken down into a silent hour, where the pupils were not allowed to ask any questions to peers or the class teacher. All of this was done in total silence with no help from the teacher. This task was there to allow the pupils to learn how to motivate and encourage themselves intrinsically through the process, which, as supported by Bentham and Hutchins, can signify a genuine desire to learn (Bentham and Hutchins, 2012). The pupils were fully engaged with the Learning Journey in the first 15 minutes of the task, although after they had answered the first three questions, the pupils came onto the grade B stopper question (a question designed to challenge pupils to the peak and stop them in their thinking). This is where it was observed that many of the pupils looked to the teacher for guidance, although on a positive note it was recorded in the field notes that no pupil implied or stated that they “could not do it”, which has been highlighted by Dweck as an indicator of a fixed mindset (Dweck, 2012). However, it was clear that the pupils were more agitated and started to put their hands up. As a teacher this was a difficult moment as the ordinary response is to help a pupil who is in need of guidance. This indeed further illustrates how important the role of the teacher is in the impact of a growth mindset on an individual (Dweck, 2012). Henson has argued that a teacher that displays belief in their students can achieve academic growth (Henson, 2011), and this was personified in this instance by referring the pupils back to the task at hand and recapping the process of the task, portraying confidence and reminding them to use hint cards and videos. Pupil E stated, “Can you just tell me because I don’t want to waste my time looking at that video.” This reinforced the current culture of the classroom where many of them have spent their school life asking the teacher for help as the quick and easy route. It can be argued that this is the best route to take in order to gain quick, valuable feedback (Tanner and Jones, 2003), however, contrary to this some may say that this process is not developing the pupils into independent individuals who possess a growth mindset. As acknowledged by Tanner and Jones (2003) and Black et al. (2003), students require specific training in order to be able to effectively self-assess, and this is what the prompts and hints of the Learning Journey aimed to do. Not all pupils reflected the attitude of turning to the teacher for support; Pupil C said they had completed the question after watching the video and showed a sense of personal achievement and enjoyment, which, as noted by Dweck, can bring about greater attainment levels (Dweck, 2012). 

After observing video footage and analysing the field notes it could be observed that there was an improvement in the way the Learning Journey was completed with all pupils accomplishing this independently. There was no comment on the language in the classroom as the task was completed in silence. One of the main aims of the use of Learning Journeys was to create more independent learners who were able to effectively self-assess, as self-assessment is an important learning strategy that can guide and direct learning to achieve the desired goal (Tanner and Jones, 2003). It has been explored as to whether the use of Learning Journeys allows pupils to understand their present position in their journey, and what the next level looks like. However, pupils struggled to close the gap (an issue raised by Black and Wiliam, 1998), meaning that when a pupil became stuck on a question they found it difficult to identify what they needed to do next. Although some of them looked at videos and class books, this was still a set instruction from the class teacher. Pupils were not showing full independence at this stage of the study, they were in fact being trained into the process, a technique supported by Tanner and Jones (2003). From the video footage, however, it was clear to see that all pupils were engaged, concentrating and showing a positive attitude up to the stopper question. From this point on, 75% worked well with the hint cards and video guidance, but unfortunately 25% of the class still insisted on help from the class teacher. The task can be noted as being more successful than the previous two, with evidence of independent self-assessment more visible. 

The Learning Journey worksheets were allowing pupils to develop independently and at their own working pace. Conversely, after evaluation of the study in week 4, it was clear to see that pupils were using the Learning Journeys but were now getting ‘bored’ of the same task. Pupil K commented, “Not another Learning Journey”, and Pupils D and F showed little motivation. From evaluating the positive impact of the Learning Journey in the first three weeks, the decision was made to adjust the task into a relay game, aspiring to stimulate a keen interest in the lesson, a process highlighted by Opie stating the importance of remaining flexible and adapting the study if necessary (Opie, 2004). The game would consist of the Learning Journey but it would be cut up into separate singular questions. The pupils worked in teams for this task and were able to collaborate to calculate the solution to the problem. When a team got a question correct they were then able to receive the next question of the Learning Journey, aiming to finish the Learning Journey the quickest and with the most points. This introduced an element of extrinsic motivation, as supported by Bentham and Hutchins (2012), and added competition to the task that got pupils motivated to use their skills as a team. It was decided to put the groups into teams beforehand so that there was a range of abilities. When the pupils arrived into the lesson there were the passing comments, such as, “I don’t want to be in this group”; “My group is going to lose”. This could be noted as a step back in the development of a growth mindset, with a number of fixed mindset comments being displayed. Faced with a new challenge the pupils reacted differently in the new situation, as can often be the case (Dweck, 2006), but posing the unknown to the pupils addressed underlying concerns of a fixed mindset, and putting them in a new situation brought all of those thoughts to the surface and allowed them to be explored. The teacher again reminded the class of growth mindset characteristics and gave the example of footballers being faced with different teams in different conditions: they do not shut down and give up before they even start, they adapt to the situation and try and find a way to succeed. At this point of the study from the video observation you can see that it is important for the class teacher to instil the teachings of the mindset before undertaking the task. The pupils did not change their mannerisms and many still looked defeated before they had even started. The game got underway with two-thirds of the class fully participating, although some pupils sat and let the other pupils attempt the questions. The teacher did not single out the pupils that did not participate, and by the third question many of the pupils who were not participating started to look around and acknowledge the fact that the others were having fun. By the end of the game all pupils were fully engaged in the task and it was completed to a high standard, with pupils working well in collaboration with their teammates. Interestingly, pupils cheered and acknowledged the extra points for pupils who showed a positive mindset in the task. The use of points encourages pupils and indicates that the teacher is aware of the progress being made, a technique advocated by Tanner and Jones (2003), boosting pupil morale whilst highlighting and encouraging the characteristics of a growth mindset. In the next lesson, a number of pupils positively asked, “Are we playing that game again?” This shows the positive impact a change of task can have on a class, but also allows them to be tested outside their comfort zone. One of the pupils who thoroughly enjoyed the task was the pupil who stated at the beginning of the study that there was only eight weeks until the exam; this could support a shift in mindset and exam-driven work ethic. The game was played a further two times in the final four weeks of the programme, and positive feedback was noted.

Overall it can be implied from the qualitative data analysed above that there was a visible improvement in the amount of positive language used in the classroom over the eight-week period. This helped develop a positive, upbeat and engaging classroom ethos, where pupils were happy to use self-assessment and were confident to identify and learn from mistakes. Pupils were showing characteristics of individuals who possess a growth mindset through the form of positive language, their motivation to learn and their self-efficacy. Participants showed enjoyment throughout the learning of a growth mindset and the characteristics someone would portray if they possessed one. However, it was observed that many of the pupils would act differently when posed with new situations and surroundings, still fearing ‘new challenges’. Throughout the study, pupils were still reluctant to try new ideas in new situations.  This could be a result of the influences of their peers, who they have to support them, and the limited amount of time of the study. It can be evaluated that this supports the statement that pupils have changed their mindset, however there are still traits of fixed mindset habits present within the group. 



[bookmark: _Toc416286203]4.3 Analysis of Pre- and Post-test Data

Below is a summary of the summative data displayed in a table format.

	Name
	Target Grade
	Raw Score
Pre-study
	June Examination Result
	Raw Score Post-study

	November Examination Result
	Change in Result
	Gender
	Growth or Fixed Mindset? Pre-study
	Growth or Fixed Mindset? Post-study

	Pupil A
	C
	38
	E
	62
	D
	+1
	M
	Fixed
	Both

	Pupil B
	C
	53
	D
	59
	D
	+0
	M
	Fixed
	Both

	Pupil C
	C
	59
	D
	80
	C
	+1
	M
	Both
	Growth

	Pupil D
	C
	48
	D
	67
	C
	+1
	M
	Both
	Growth

	Pupil E
	C
	60
	D
	75
	C
	+1
	M
	Fixed
	Growth

	Pupil F
	C
	65
	D
	66
	C
	+1
	M
	Fixed
	Both

	Pupil G
	C
	43
	E
	70
	C
	+2
	M
	Both
	Growth

	Pupil H
	C
	54
	D
	74
	C
	+1
	F
	Fixed
	Both

	Pupil I
	C
	61
	D
	84
	C
	+1
	F
	Fixed
	Growth

	Pupil J
	C
	61
	D
	82
	C
	+1
	F
	Both
	Both

	Pupil K
	C
	60
	D
	89
	C
	+1
	F
	Growth
	Growth

	Pupil L
	C
	53
	D
	66
	C
	+1
	M
	Fixed
	Growth

	Pupil M
	C
	59
	D
	109
	B
	+2
	M
	Fixed
	Growth

	Pupil N
	C
	63
	D
	76
	C
	+1
	F
	Both
	Growth

	Pupil O
	C
	49
	D
	82
	C
	+1
	M
	Both
	Growth


Table 2: Pre- and post-test data

8 out of 15 pupils showed characteristics of possessing a fixed mindset at the start of the study. This shifted to none of the pupils in the study displaying only fixed mindset characteristics. This suggests that there has been a change in the class culture and environment, with more growth mindset characteristics visible. 10 out of 15 of the pupils displayed a growth mindset at the end of the programme as opposed to only one at the start. Overall it can be argued that the data suggests a change in mindset for 14 out 15 pupils, with these demonstrating a positive movement towards either fostering characteristics of both, or of a growth mindset. Only one student noted no change between the Attitude to Mindset tests with characteristics of both mindsets visible in both pre- and post-test.

Table 3: Effect size calculations using pre- and post-test data
	Summative Raw Scores – Year 11
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Name
	Test 1
	Test 2
	
	Impact of Effect Size
	
	For one year spread:

	Pupil A
	38
	62
	
	2.36
	
	< 0
	Red

	Pupil B
	53
	59
	
	0.59
	
	0.0 - 0.39
	Yellow

	Pupil C
	59
	80
	
	2.06
	
	0.4-0.79
	Green

	Pupil D
	48
	67
	
	1.87
	
	> 0.8
	Blue

	Pupil E
	60
	75
	
	1.47
	
	
	

	Pupil F
	65
	66
	
	0.10
	
	Test 1
	Baseline -June 2017

	Pupil G
	43
	70
	
	2.65
	
	Test 2
	Post-test -November 2017

	Pupil H
	54
	74
	
	1.97
	
	
	

	Pupil I
	61
	84
	
	2.26
	
	
	

	Pupil J
	61
	82
	
	2.06
	
	
	

	Pupil K
	60
	89
	
	2.85
	
	
	

	Pupil L
	53
	66
	
	1.28
	
	
	

	Pupil M
	59
	109
	
	4.91
	
	
	

	Pupil N
	63
	76
	
	1.28
	
	
	

	Pupil O
	49
	82
	
	3.24
	
	
	

	
	
	
	
	
	
	
	

	Average
	55.07
	76.07
	
	
	
	
	

	Standard deviation
	7.77
	12.58
	
	
	
	
	

	Average of spread
	 
	10.18
	
	
	
	
	

	
	
	
	
	
	
	
	

	Effect size
	 
	2.06
	
	
	
	
	



An effect size of 2.06 was calculated for the pre- and post-test results – this would suggest that the intervention had a high impact on attainment. 13 out of 15 (86.7%) of the pupils showed an effect size of greater than 0.8 (the benchmark for classification of ‘high impact’), again suggesting high impact of the intervention on attainment scores. Pupil B and Pupil F showed the least progress between the pre- and post-test, with effect size scores of 0.59 and 0.10 respectively.

Effect Score Below 0.8 – 2 pupils 
Further analysis into this shows that Pupil F only increased by 1 mark between the two tests, however because of the change in grade boundaries was fortunate enough to move up a grade. This pupil moved from fixed to characteristics of both mindsets in the assessment of mindset test. This shows little development in mindset and is supported by the commentary of little interaction being displayed within the mindset programme. Pupil B also made a moderate impact with an effect score of 0.59. This pupil did not achieve a grade C in his post-intervention test, again moving from fixed mindset to traits of both. This pupil was commented on the most throughout the mindset video observations – showing very prominent characteristics of a fixed mindset in the first two weeks of the intervention, with negative language and little motivation being displayed. It could be suggested that for a greater change in mindset to take place, more time was needed for this particular pupil as towards the end of the eight weeks, more positive language and higher levels of motivation were observed. From analysing the data for both pupils further, it could be reasoned that interaction with the intervention has indeed had an effect on the attainment of the two pupils, albeit not to the degree of the rest of the group.

Effect Score Above 0.8 – 13 pupils
The calculated effect score for the class as a whole was 2.06. Pupil C had an impact score that was exactly the same as the average class effect size, and moved from characteristics of both to a growth mindset. This result could imply that a change to a growth mindset can bring about an improvement in attainment. In addition to the quantitative data shown above, qualitative data also collected showed this pupil as displaying self-efficacy and great independence throughout the Learning Journey tasks. 

The greatest impact calculated was that of Pupil M, recording an effect size of 4.91. This clearly indicates that the intervention had a great impact on the end result for this pupil. Again this pupil displayed a noticeable change in motivation throughout the programme with a change from a fixed to a growth mindset noted. However, it is interesting that this pupil did not show as much independence as the others, relying heavily on the help and guidance of the teacher. This could suggest that reassurance and expert guidance could bring about greater impact than independent learning, depending on the learning style of the individual. It should be noted that this pupil was not taught by the researcher prior to the intervention, so previous knowledge and experience could have also impacted on this effect score.

Table 4: Average Raw Score Comparison between pre and post-test
	
	First data set – Raw mark scores June 2017
	Second data set – Raw mark scores November 2017

	Study Group
	48
	56.8




The data and graph shows that all pupils increased their raw score and grade from their external GCSE in June 2017 to sitting their GCSE in November. This positive correlation could support the theory that this is a result of the eight-week growth mindset intervention that took place between the exam result in June and the next examination sitting in November. It is important to note that additional revision sessions were put on after school for some pupils, and out of the 15 in the sample, only three of these attended on a regular basis, so it could be argued that this factor had little effect on the study. A further revision day was attended by all pupils outside of their allocated teaching hours. This was delivered and facilitated by outside agents and no growth mindset teachings were employed on this day. Taking these influences into account it could be claimed that this had a small – if any – impact on the results as not all of the pupils fully engaged in the additional revision sessions.


[bookmark: _Toc416286204]4.4 Analysis of the Common Themed Questions in the Pre- and Post-test

[bookmark: _Toc416286205]4.4.1 Comparison of question results from WJEC based on subject Learning Journeys
From analysing the question paper’s data for the post-test I have looked at four specific areas that were studied by the intervention class through the method of a Learning Journey: 

1. Solving Equations (5 marks)
2. Venn Diagrams (6 marks)
3. Volume of a Cylinder (4 marks)
4. Probability Trees (4 marks)

As the examinations were externally based, only two of the topics were covered both in the pre-test, Learning Journey and post-test. The two topics covered by both examinations were 1.) Solving Equations, and 4.) Probability Trees. To measure the amount of impact of the intervention I will now compare the raw score results of both topics areas with the intervention group data.


1.) Solving Equations 		
	
	Pre-test
(out of 3 marks)
	Post-test
(out of 5 marks)

	

	Mean
	1.3 (out of 3)
	3.9 (out of 5)

	Average percentage raw score
	43%
	78%




	Progress measured – 35% increase in attainment












2.) Probability Trees	
	
	Pre-test
(out of 3 marks)
	Post-test
(out of 4 marks)

	

	Mean
	2.8 (out of 4)
	3.7 (out of 4)

	Average percentage raw score
	70%
	92.5%




	Progress measured – 22.5% increase in attainment












There is a noticeable increase in marks for the topics covered during the intervention process, with both mean scores increasing by 22.5% and 35% on average. There was a significant improvement in the questions studied through the form of a Learning Journey, which could suggest that this was a successful resource to bring about improvement. However, there is no comparison of the questions not studied via Learning Journeys in the analysis; this could be drawn upon as a limiting factor to the study. To strengthen the data and allow for greater comparison, further results of the intervention class could have been compared to a controlled class at the same academic level. This however was not feasible for this study due to the limited number of pupils in the school. 
[bookmark: _Toc416286206]
5. Conclusion

[bookmark: _Toc416286207]5.1 Research Questions

Research Question 1 
“What impact, if any, does developing a growth mindset have on attainment in Mathematics?” 

The findings outlined in this paper suggest a correlation between pupils who have a shift in mindset from a fixed to a growth mindset and the amount of progress they make. The data shows that all pupils improved their grade by at least one grade from the June to November examination with 14 out of 15 showing a positive shift in mindset based on data collected in the Attitude to Mindset test. This was also supported by qualitative data recorded in classroom observations.  One pupil was identified as showing characteristics of both a fixed and growth mindset in the pre- and post-test, but made progress over the summative examinations. When analysing this further, this pupil showed a change in positive language used in the classroom and confidence in their ability to self-assess using a Learning Journey. Although it could be argued their mindset did not change in the Attitude to Mindset test data, qualitative data contradicts this and supports the theory that the pupil had a change in mindset over the eight-week period, hence contributing to their progress in attainment. The study showed that all pupils improved between the two examinations, however there was one pupil who only increased his mark by 1. This pupil was recognised as showing little motivation and interaction with the intervention programme and could support the theory that a fixed mindset brings about less impact and progress in terms of attainment. The findings of the study support the research by Pajares and Schunk stating that those individuals possessing little self-efficacy tend to struggle to motivate themselves to attempt difficult tasks (Schunk and Pajares, 2002). Pupils did show fear of attempting difficult questions in the Learning Journey at the beginning of the implementation, which again could support this theory.

Overall, it can be concluded that introducing students to the concept of growth mindset, self-efficacy and the power they have over their learning, allowed them to develop resilience and grit, which enabled them to acquire enough skills to make improvements in their attainment results. This supports Dweck’s claim that “with the right mindset and the right teaching, people are capable of a lot more than they think” (Dweck, 2012, p. 64). However, it should also be acknowledged that outside factors could also have contributed to the improvement in GCSE results. For example, acquiring a deeper knowledge of topic areas over time, additional revision potentially undertaken by the pupils, and motivation to gain the reward of a C grade (Bentham and Hutchins, 2012).

Research Question 2
“How does the use of Assessment for Learning and growth mindsets within a Learning Journey enable pupils to take control of their learning?”

Qualitative data was collected and showed that the use of Learning Journeys in the classroom allowed for structured individual learning, with the focus of promoting and advocating effective self-assessment. It was noted that the characteristics of a growth mindset helped pupils to persist and not give up with the Learning Journey, suggesting that the combination of teachings of a growth mindset and self-assessment are directly linked. Pupils became more familiar with the Learning Journeys and were able to control their own learning and develop growth mindset traits. Most pupils became more independent over the eight-week process, confidently seeking guidance and help through the form of videos and from their peers. Two important findings support Tanner and Jones theory that all pupils need to be trained in the art of self-assessment to be most effective (Tanner and Jones, 2003). Similarly students need to be trained in the art of using Learning Journeys successfully to support their own learning. The study was adapted after evaluation of the Learning Journey indicated that as time was going on there was a drop in the effectiveness of the task. The task was adapted into a game with more collaborative work being employed by the class. Although the study aimed to develop independent learners through the teachings of a growth mindset and Assessment For Learning (AFL) strategies, it was felt at the time that this was the best course of action to re-invigorate the pupils’ attitude to the Learning Journeys. Pupils were developing characteristics that people with a growth mindset have – understanding and seeking guidance when appropriate from their peers.

From observation of the recordings, it was evident that the pupils had developed that sense of responsibility, motivation and metacognition that Black and Wiliam (1998) had referred to in their research on self-assessment. Together the data indicates that the development of a growth mindset can have a positive effect on attainment in a C/D borderline class, and the use of Learning Journeys and visual displays can be used as strategies to develop independence and embed growth mindset characteristics.


[bookmark: _Toc416286208]5.2 Limitations 
There was a limited amount of time that the study could run in-between the external examinations. Although there was a positive improvement in the examination grade, time restrictions did not allow for the desired level of in-depth assessment to be performed throughout this eight-week cycle. The programme allowed for a short and direct intervention looking at the teachings of a growth mindset and the introduction of Learning Journeys to guide effective AFL. Increasing the duration of the study could allow for more exploration of AFL resources and strategies and could aid further improvement in the development of motivated, independent and confident learners.

The study was performed with a small sample of 15 pupils; to increase the validity of the study it could be suggested that a bigger sample would be more reliable to come to inclusive conclusions. The pupils were all C/D borderline pupils, although for thorough comparisons of the effectiveness that Learning Journeys have on attainment, it could be suggested that a range of academic abilities could give rise to more in-depth evaluation. Another fundamental weakness of the study was the fact that there was no comparison of the intervention pupils to others sitting the same examinations. It would therefore be reasonable to propose that a comparison between a controlled and an intervention group would bring about a stronger conclusion. Unfortunately because of the small scale of the school, there would not have been the opportunity to perform the study looking at a controlled and intervention group whilst maintaining the same teacher and ability of the class. 

The qualitative data was only collected by the researcher/teacher, hence showing only one point of view and in this regard, it could be posited that the researcher could be accused of giving biased views. This is a limitation to the qualitative data collected with no second person overseeing or inputting into the study, and if the study was to run again it could be explored whether an independent second researcher would bring any additional merit to the findings.

The programme ran intensely for eight weeks, with the growth mindset teachings being instilled in the pupils for the full duration of the programme. This programme could however be limited due to the possibility of these pupils employing this type of behaviour during these lessons alone as the ethos had been built up in a particular classroom environment, with a particular set of pupils. If the pupils were moved into a different class with different pupils, it would be interesting to observe whether the same growth mindset characteristics could be seen.

The research has allowed me to firstly see the impact that a Learning Journey paired with effective self-assessment can have on the progress of a pupil, both in attainment and their mindset. However, it is clear from the study conducted that a Learning Journey is not the sole answer to improvement in attainment and fostering growth mindset individuals. It can be argued that it is an effective resource that can be used to help guide pupils to make progress, but can become monotonous when used over and over again. A Learning Journey can be a successful tool for education but it is important to use a variety of activities to keep pupils engaged and motivated; two very important characteristics of a growth mindset. 

The adaptation of the Learning Journey into a relay game allowed a different style that the pupils were able to re-engage with. If the study was to be conducted over a longer period of time, more resources could be trialled to evaluate the effectiveness and impact they have on a growth mindset. 



[bookmark: _Toc416286209]5.3 Recommendations
As growth mindsets is such a broad topic area there could be a range of areas of further study to pursue in the future, to build on these findings. Some examples of these are:
· Looking at different resources and strategies to engage pupils and develop growth mindset characteristics. This approach could allow us to conclude whether a particular resource or strategy is more effective in developing and promoting a growth mindset.
· Changing the age of the pupils involved, as every pupil in the study was between 15-16 years old. The study could have different findings if conducted with younger children, as growth mindsets could begin to be embedded at an earlier stage. This would build upon Boaler’s theory of establishing a positive classroom environment from the outset of a study (2016) and potentially begin by creating a growth mindset ethos from a child’s first days in education.
· The study was only conducted with pupils who were identified as being C/D borderline. Differing results may be produced if you were to explore pupils of different ability ranges.
· Using a larger class to increase the sample size, leading to more in-depth evaluation of findings. This would give a fairer representation of the population as a whole, as “statistical power always increases with increasing sample size” (Suter, 2011, p. 405), and as such could potentially provide an even more comprehensive conclusion.

[bookmark: _Toc416286210]5.4 Closing Remarks
The rationale for selecting this topic was ultimately due to the desire for Wales to improve teaching and learning in Maths. Welsh students were consistently behind their counterparts in England, Scotland and Northern Ireland in the PISA Maths Tests (OECD, 2017), with Education Secretary Kirsty Williams stating that there was a “national mission to improve education standards”, particularly in Maths (Welsh Government, 2017). Finally, the National Network for Excellence in Mathematics highlighted the need for Welsh students to be engaged with the content, bringing about an improvement in their motivation and learning (Renninger and Hidi, 2016) and ultimately benefitting the country as whole. I believe this study was successful in its aim of showing that the development of a growth mindset can have a positive effect on attainment. If future pupils are given the tools and opportunity to develop these mindsets further, and on a grander scale, I believe we will see young people improve their skills in a way that will be an important factor in the economic growth of Wales in years to come.
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Attitude to Mindset

Place a cross in the column that identifies the extent to which you agree or disagree with the statement.
	
	Strongly Agree
	Agree
	Disagree
	Strongly Disagree

	1. Your intelligence is something very basic about you that you can’t change very much.
	
	
	
	

	2. No matter how much intelligence you have, you can always change it quite a bit.
	
	
	
	

	3. You can always substantially change how intelligent you are.
	
	
	
	

	4. You are a certain kind of person, and there is not much that can be done to really change that.
	
	
	
	

	5. You can always change basic things about the kind of person you are.
	
	
	
	

	6. Music talent can be learned by anyone.
	
	
	
	

	7. Only a few people will be truly good at sports – you have to be “born with it.”
	
	
	
	

	8. Math is much easier to learn if you are male or maybe come from a culture who values math.
	
	
	
	

	9. The harder you work at something, the better you will be at it.
	
	
	
	

	10. No matter what kind of person you are, you can always change substantially.
	
	
	
	

	11. Trying new things is stressful for me and I avoid it.
	
	
	
	

	12. Some people are good and kind, and some are not – it’s not often that people change.
	
	
	
	

	13. I appreciate when parents, coaches, teachers give me feedback about my performance.
	
	
	
	

	14. I often get angry when I get feedback about my performance.
	
	
	
	

	15. All human beings without a brain injury or birth defect are capable of the same amount of learning.
	
	
	
	

	16. You can learn new things, but you can’t really change how intelligent you are.
	
	
	
	

	17. You can do things differently, but the important parts of who you are can’t really be changed.
	
	
	
	

	18. Human beings are basically good, but sometimes make terrible decisions.
	
	
	
	

	19. An important reason why I do my school work is that I like to learn new things.
	
	
	
	

	20. Truly smart people do not need to try hard.
	
	
	
	




Circle the number in the box that matches each answer (this was only used by the researcher and not given to pupils).

	
	Strongly
Agree
	Agree
	Disagree
	Strongly Disagree

	1.   ability mindset – fixed
	0
	1
	2
	3

	2.   ability mindset – growth
	3
	2
	1
	0

	3.   ability mindset – growth
	3
	2
	1
	0

	4.   personality/character mindset – fixed
	0
	1
	2
	3

	5.   personality/character mindset – growth
	3
	2
	1
	0

	6.   ability mindset – growth
	3
	2
	1
	0

	7.   ability mindset – fixed
	0
	1
	2
	3

	8.   ability mindset – fixed
	0
	1
	2
	3

	9.   ability mindset – growth
	3
	2
	1
	0

	10. personality/character mindset - growth
	3
	2
	1
	0

	11. ability mindset – fixed
	0
	1
	2
	3

	12. personality/character mindset – fixed
	0
	1
	2
	3

	13. ability mindset –growth
	3
	2
	1
	0

	14. ability mindset – fixed
	0
	1
	2
	3

	15. ability mindset – growth
	3
	2
	1
	0

	16. ability mindset – fixed
	0
	1
	2
	3

	17. personality/character mindset – fixed
	0
	1
	2
	3

	18. personality/character mindset –growth
	3
	2
	1
	0

	19. ability mindset – growth
	3
	2
	1
	0

	20. ability mindset – fixed
	0
	1
	2
	3

	Total
	
	
	
	

	Grand Total
	
	
	
	





Strong Growth Mindset =	45 – 60 points 
Growth Mindset with some Fixed ideas = 	34 – 44 points 
Fixed Mindset with some Growth ideas = 	21 – 33 points 
Strong Fixed Mindset =	0 – 20 points



Adapted from:  http://www.classroom20.com/forum/topics/motivating-students-with
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PROJECT TITLE:  An investigation into the impact that Learning Journeys and visual displays have on the development of a growth mindset and how it can affect attainment in a C/D borderline class



Monday, September 4th 2017


Dear Parent,

As I’m sure you’re aware, _______________ has great potential to achieve a very good grade in their Mathematics GCSE in November 2017. In order to help fulfil this potential, we are using a ‘growth mindset’ programme with the aim to improve engagement and motivation in Maths lessons. 

The programme will run over an eight-week period from 18/09/17 – 10/11/17. All pupils in the class have been offered the opportunity to take part in this study, aiming to increase motivation and aspirations in Mathematics. This programme will run during Maths lessons and we hope will allow ________________ to receive targeted support and guidance, as well as providing them with a forum to highlight any problems or queries on a more individual level to improve confidence.

I am studying for a Masters Degree in Education with University of Wales Trinity Saint David; as part of my studies I am investigating the impact that Learning Journeys and visual displays have on the development of a growth mindset and how it can affect attainment in a C/D borderline class. In order to gather feedback, video observations will be recorded during the eight-week programme. The footage will solely be used for the purpose of the study and only myself, as the researcher, will have access to the footage. Field notes will also be taken during the study and will be anonymised from the beginning; all notes and video footage will be stored securely and destroyed at the conclusion of the study. 

I would ask that you kindly take the time to consider this invitation, and providing you are happy to give your consent for your child to participate, please fill in the attached form and return it to me. Should you have any questions please do not hesitate to get in touch.


Yours sincerely,
A.Davies







I hereby give my consent for my child __________________ to take part in the study.

Signed: __________________________________ Date: ____________________



I hereby give my consent for my child’s ( ___________________ ) data to be used and I understand that the data from which will be used anonymously to inform an educational study.

Signed: ___________________________________ Date: ____________________


----------------------------------------------------------------------------------------------------------------
































CONSENT FORM
PROJECT TITLE: An investigation into the impact that Learning Journeys and visual displays have on the development of a growth mindset and how it can affect attainment in a C/D borderline class

Name of Researcher:	Abby Davies								         	
Please initial box

1.	I confirm that I have read and understand the information contained in the letter dated September 4th 2017 regarding the above study. 

2.	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason.

3.	I understand I will be filmed as part of the study and the footage will only be viewed by the researcher.

4.  I understand that any information given by me may be used in future reports, articles or presentations by the research team.

5.  I understand that my name will not appear in any reports, articles or presentations.

6.	I agree to take part in the above study.


________________________	________________	_____________________________
Name of Participant	Date	Signature



_________________________	________________	_____________________________
Researcher	Date		Signature

You may decline to participate in this study. You may end your participation in this study at any time. If you decide to remain anonymous, maintaining your anonymity will be a priority and every practical precaution will be taken to disguise your identity. If you prefer anonymity, there will not be any identifying information on audiotapes or transcripts of this or any interview. No-one will hear any audiotapes or see any transcripts without your prior consent. All materials generated in my research will remain confidential.

When completed, please return in the envelope provided. 
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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 form must 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:
	Abby-Marie Davies

	Tick all boxes which apply:

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


	Faculty/School/Centre:
	UWTSD 

	Campus:
	Townhill Swansea

	E-mail address:
	adavies.128693@student.uwtsd.ac.uk

	Contact Telephone Number:
	

	For students:

	Student Number:
	P128693
	Undergraduate
	☐
	Programme of Study:
	Masters in Education
	Taught Postgraduate
	☒
	Director of Studies/Supervisor:
	Janine Barnes
	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
	☒	NO
	☐
	     
	Date

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

	
	Faculty Research Committee
	☐	

	
	Other 
MA Supervisor – Jan Barnes

	☒	20/04/17


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 guidelines
	☒
	Data protection act
	☒

	University guidelines
	☒




SECTION D: External Collaborative Research Activity

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

	
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:
	An investigation into the impact that learning journeys and visual displays have on the development of a growth mindset and how it can affect attainment in a mixed ability class.

	Proposed start date:
	April 2017
	Proposed end date:
	December 2018

	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 research activity will be based around a small (15 pupils) Year 10 mixed ability class who will be sitting their GCSE Maths examination in the Summer 2017. I will conduct my action research over a period of 8 weeks and collect data through a mixed method approach consisting of both qualitative and quantitative data.

The reason for choosing this class is that from the transition from KS3 to KS4 they have a negative outlook on Mathematics and are often vocal about their lack of confidence in this subject. The group are currently underachieving, and will sit their final exam in Summer 2017. They are currently disaffected with little motivation. 

Prior research into STEM subjects indicates that individuals often have low levels of self-efficacy (MacPhee, Farro and Canetto, 2013), a point that has driven my choice of proposed activity. I aim to change the mindset and perceptions the pupils have of the subject. I am interested in seeing if a positive change in mindset impacts on the perceptions of Maths in the class. As well as attempting to promote a positive growth mindset, the programme will strive to improve attainment levels – a goal that is more relevant now given the recent decline in STEM GCSE results (Campaign for Science and Engineering, 2016).


I confirm that the research is in accordance of the school guidelines for parental consent as per letter attached. I have read the BERA guidelines and applied them to each aspect of my research. The research is within the boundaries of school/national classroom practice guidelines.

Reference List

MacPhee, D., Farro, S. and Canetto, S. S. (2013), Academic Self-Efficacy and Performance of Underrepresented STEM Majors: Gender, Ethnic, and Social Class Patterns. Analyses of Social Issues and Public Policy, 13: 347–369.

Campaign for Science and Engineering (2016), GCSE results 2016: STEM entries rise, grades falls. [ONLINE] Available at: http://www.sciencecampaign.org.uk/news-media/case-comment/gcse-results-2016-stem-entries-rise-grades-falls.html. [Accessed 13 April 2017].


(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)

	
The programme will run for 8 weeks consisting of a range of different growth mindset techniques and approaches. The methods will be integrated into classroom practice and will not require additional pupil time.

One of the approaches will be to develop classroom displays with each resource aiming to promote a growth mindset. Pupils will also be involved in creating these displays and use learning walls to express their thoughts on particular topic areas. Alongside the displays I will introduce the pupils to a range of positive language phrases which they will be encouraged to use in the classroom. I am also looking to identify phrases that may be negative in the classroom, and as a class trying to work together to promote a positive growth mindset environment.  

Learning journeys will be used for pupils to understand their progress in the subject and the next steps that need to be taken. The learning journey comprises of a series of questions and graded statements that get progressively more difficult as the pupil moves through the topic. This should allow the pupils to have a sense of ownership over their own learning. The effectiveness and impact of this resource will be investigated by means of assessment data and video recording. 

The overall aim of the project is to investigate what effects a focused growth mindset environment has on pupil attainment and confidence. The above tailored approaches and resources will be tested and evaluated throughout the programme.  Impact will be measured through topic tests alongside video observations to gauge an insight into pupil mindsets.

The data I will collect will be both quantitative and qualitative:

Quantitative Data: Pupils sat a mock paper in Winter 2016, of which all data has been collected. Pupils will then sit an intermediate tier paper following the conclusion of the programme at the end of June. This data will then be compared to see if there is an improvement in attainment. I will also take into consideration the influences such as progression over time. I will study the pupils’ current grades in class topic assessments to establish individual areas for improvement, which will take place four times throughout the programme. All pupils were present in the winter examination; if there is an absentee on the day of the final examination they will sit this as soon as they are able. This complies with BERA privacy guideline 25 – all pupils’ data will be kept private and confidential.

Qualitative data: I will video record the class at the start and at the end of the programme to analyse the pupils’ observed work ethic including the language used by the pupils and the classroom environment. The pupils will be informed of the video recording and informed consent will be requested; additional parental consent alongside the school’s policy will also need to be collected. All pupils will be informed of their right to withdraw at any time (informed by the BERA guideline 15 - Right to withdraw).



(this box should expand as you type)




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

	The school at which I work.
(this box should expand as you type)

	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.

	

(this box should expand as you type)




SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☐
	☒

	Use of interviews?
	☐
	☒

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☒
	☐

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☒
	☐

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

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

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

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box
Assessment test data will be collected and used throughout the study by way of controlled class assessments. Pupils sat a mock paper in Winter 2016, of which all data has been collected. Pupils will then sit an intermediate tier paper following the conclusion of the programme at the end of June. This data will then be compared to see if there is an improvement in attainment. I will also take into consideration the influences such as progression over time. I will study the pupils’ current grades in class topic assessments to establish individual areas for improvement, which will take place four times throughout the programme.

	☒
	☐



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?
	☐
	☒

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

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☒
	☐

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

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

	People engaged in illegal activities?
	☐
	☒

	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? 

	The audience will be made up of 15 pupils aged between14 and15 years of age.

this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

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

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

	Will you obtain written consent for participation?
	☒
	☐
	☐

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

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

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

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

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

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

	If NO to 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?
	☐
	☒
	☐

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

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

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

	If YES to any question, please provide full details 

	


(this box should expand as you type)





SECTION H: Anticipated Risks

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

	

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

	All pupils will be made aware of the time that the research will be taking place, and will be issued a consent letter to be signed by their parent/guardian (see example C). If pupils do not get a signature of consent they can still participate in the class sessions, but no data will be collected through video recordings. However the class assessments will take place as usual as they are a school statutory requirement. The pupils will also be asked to consent to participation. However none of their test data will be used in the course of this research.

Pupils will be given the right to withdraw from the programme at any time. Any data that has been collected up to that point will be void and destroyed. Pupils who opt out of the video observation will be out of sight in the classroom when recording is taking place.

I will ensure that all pupils understand the role that I am taking as a researcher to remove any perception of coercion. 


(this box should expand as you type)

	

	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

	N/A
(this box should expand as you type)

	

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

	Potential risk to myself as the researcher is that all pupils may opt to withdraw from the programme, resulting in the programme not being able to run. Pupils should be made fully aware that they are able to opt out of the sessions at any time and that I as the researcher will not treat them any differently in class to avoid any conflict of interest or accusation of bias. I will ensure that all pupils understand the role that I am taking as a researcher to remove any perception of coercion. I will ensure all ethical consent will be given in advance of video recording in the classroom to ensure no risk of accusation of harm or impropriety. The video recordings will also serve as a method of proving that no unfair practice has occurred, and will be viewed by the researcher alone to ensure the safeguarding of any individuals in the video. 



(this box should expand as you type)

	

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

	I will ensure I will adhere to the BERA guidelines, University, data protection and school protection act to ensure there is no potential risk to the University. All parents will be informed in advance that their child has the right to withdraw from the study at any time; this would avoid any adverse publicity that could arise from the parent feeling that their child is being subjected to undue pressures or commitments.

(this box should expand as you type)

	

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

	A clear explanation of the purpose of the study will be given to the pupils to ensure that no individual or group of individuals feel singled out, as well as ensuring that they understand my role as a researcher as opposed to my role as a teacher – this will minimise any perception of coercion. All research will be undertaken under normal classroom practice, and pupil progress will be closely monitored so that the research can be stopped if there are any adverse effects. The fact that pupils can withdraw at any time will be clearly stated at the start of the programme, and any pupil concerns will be dealt with openly and empathetically. All safeguarding practices will be strictly followed – for example never being alone with any one pupil – as well as all BERA guidelines and UWTSD recommendations being adhered to. All data will be kept confidential and stored on a separate memory stick that will be password protected to access. School names, participants and researcher will be anonymised in the assignment and will be referred to as, for example, pupil A. Once the assignment has been marked all raw data will be destroyed in accordance with data protection act guidelines.
(this box should expand as you type)





	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?
	☒
	☐
	☐




SECTION I: Feedback, Consent and Confidentiality

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

	The findings and report will be discussed with the participants at the end of the programme through verbal feedback. Pupils will also be asked to report on their findings via peer-to-peer class feedback throughout the programme. There will be a variety of different methods throughout the study that I will use to give pupil formative feedback for example learning journeys. 


 (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 is inappropriate, explain how consent will be obtained and recorded.

	Informed consent will be gained from pupils and parents. If further explanation is needed parents may contact the school. The letter will contain information about the programme and explain to them the forms of data that will be collected throughout the programme. 

 (this box should expand as you type)

	

	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. 

	
All pupil names and identifying information will be removed from analysis and subsequent written findings, with pupils being referred to solely as, for example, Pupil A. Video recordings will be viewed by myself alone as the researcher, and any findings from these recordings will be demonstrated in written format only. The recordings themselves will never be viewed by any other party and will be exported onto a personal memory stick which will be password protected. Video recordings will be destroyed once findings have been documented. Data will be securely archived for a maximum of two years whilst the documentation of the study is still ongoing, after which point it will be destroyed. 

(this box should expand as you type)






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)?
	☐
	☒

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

	





(this box should expand as you type)

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
	☐
	☒

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

	



(this box should expand as you type)



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

	Electronic transfer of data in any form?
	☒
	☐

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

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

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

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

	Use of data management system?
	☐
	☒

	Data archiving?
	☒
	☐

	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):

	The only electronic transfer of data that will take place will be transferring class assessment data from the school information systems (SIMS) to the researcher’s personal computer in order to carry out the necessary analysis. No other parties will be involved in any form of data transfer. Data will be securely archived for a maximum of two years whilst the documentation of the study is still ongoing, after which point it will be destroyed. All activities will be undertaken in accordance with University and school protocols and the data protection act.



(this box should expand as you type)




	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?
	☒
	☐

	“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:

	All data will be stored on a separate memory stick that will be password protected to access and all data will be anonymised. 



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

	Aside from the school’s data officer (who will have access by default), the Researcher will be the only person to have access to the raw data. The school may request to see the finished report although all data will be anonymised, archived and password protected. Participants will have access to data held on them upon request – this will be stated in the consent letter – along with any other researchers.


(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 alone with be the only person who will have control of the raw data collected and generated by the research activity. The school’s data officer will have access to the data but will have no control over it and not be authorised to affect the data in any way. 


(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.  

	All data will be stored on a separate memory stick that will be password protected to access, as well as being physically stored in a locked cabinet. Only the assessment data will be archived according to school policy; this will be controlled by the school’s data officer. Study data will be securely archived on a secure hard drive for a maximum of two years whilst the documentation of the study is still ongoing, after which point it will be destroyed. All data will stored as directed by the Data Protection Act

(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: 20/04/17
	



For students:
	Director of Studies/Supervisor:
	Dr Janine Barnes

	Signature:
	
[image: ]

	Date:
	20/04/17



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:
	☒
	I have read the guidance notes supplied before completing the form.

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

	☒
	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 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.

	☒
	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; therefore it 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.

This form is available electronically from the Academic Office web pages: http://www.uwtsd.ac.uk/academic-office/


Average Raw Score Comparison
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° Learning Journey

Level 6 Level 7 Level 7

Swim tubes are cylindrical in shape. They come in three
different sizes.

Which one has the greatest volume?

Calculate the volume of the piece of

Calculate the volume of the )
word. Give your answer to 3

cylinder. significant figures.
Tube C
Tube A Tube B Diameter=
Radius = 4cm Radius = 7cm 450

60cm
45cm
96cm
————— )





image3.png
Level 7 Level 7

Hint card:

Find the radius of the piece of |Volume=V =nr®xh
wood.
Radius = Diameter + 2

Volume of the piece of wood =
V=mnr’xh
2





image4.png
levels &
Tea Coffee

1.) How many students are in the class?
2.) How many students do not lie tea or coffee?
3.) How many students ike both tea and coffee?
4.)How many students like tea?

5.) How many students only like coffee?

levels &
Ice Cream ice Lolly

There are 100 pupils attending a school fete. Pupils may choose whether
to have ice cream, an ice lolly or both. The Venn diagram shows what the
pupils chose.

1.) How many pupis did not have ice cream or an ice
2.) How many pupils had ice cream?

3.) How many pupils had ice cream and an ice





image5.png
Level6
In a class of 30 students, 7 are in the choir, 5 are in the school band and 2 students are in|
the choir and the band.

Complete the Venn diagram:

3

Level 7
Ata school there are 27 students in class 9X.
17 students play tennis, 11 play basketball and 2 play neither game.

Complete the Venn diagram.
How many students play both tennis and basketball?

3





image6.png




image7.png




image1.jpg
A




