University of Wales Trinity Saint David







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





By
Abby-Marie Davies




Submitted to the University of Wales in partial fulfilment of the requirements for the
Degree of Master of Education



2018





[bookmark: _Toc396565705]Abstract
The aim of the research was to investigate the impact that Learning Journeys and visual displays would 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: _Toc396565708]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. Data shows that in 2015, Welsh students did worse than their counterparts in England, Scotland and Northern Ireland in the PISA Maths Tests, scoring 478 in 2015, as opposed to England who scored 493 (OECD, 2017). Worryingly, this was also the case in 2012 and 2009 (OECD). The results from the PISA (2015), shows that there is a disconnection between standards of Mathematics in Wales to the rest of the world. There is a need for change of aspirations in Wales; Welsh students need to be hungrier and better educated (Professor Gripolas cited in House of Commons Welsh affairs Committee, 2012).

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, 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 & 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.

Clearly, any and all approaches which could “make the subject more compelling and interesting for pupils” (Welsh Government, 2017), as Hannah Fry 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 its usefulness in improving standards in Maths.
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[bookmark: _Toc396565710]2.1 Statement of the Problem 
The research above uncovers the perception that there is a need to improve standards and address issues that are stopping Welsh students from achieving in Maths and continuing STEM-related careers. Together with 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 many 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 believe it to be relevant to their life then they will pursue and flourish in this area (Pajares & 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 & Schunk, 2002). 

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 much issue 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 & 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. 


[bookmark: _Toc396565711]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, & 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 can’t (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 states that students that harbor 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” (Dweck, 2012). 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 & Hundley, 2016). 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, as championed by those that believe in growth mindsets. Many researchers including Dweck and Boaler 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 & Hundley, 2016). It is literature such as this that leads us to believe that when harboring 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 doesn’t 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 Angles Duckworth has termed ‘grit’ (Duckworth & 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). Again reinforcing Dweck’s statement, “with the right mindset and the right teaching, people are capable of a lot more than they think” (Dweck, 2012, p. 64). 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 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.

The majority of demotivated and poorly behaved students in a classroom are those that deem themselves unable to achieve. 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 & 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 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 & 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 & 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 & Hutchins, 2012, p. 47). It has been referred to by some as the ‘true motivation’, 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 & 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 journey. 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 journey. 

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. 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).

What is necessary for strong progress in Maths, therefore, is growth mindset and high levels of self-efficacy, 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. 
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An essential part of teaching is assessment; assessment can be defined as a method that allows you to gain in depth data about a student. (Tanner & Jones, 2003). There are two different types of assessment – formative and summative – and Harrison, Tanner & 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 & 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 cited in Tanner & 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 & 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 & 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 & 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 & Jones, 2000) – and this is a skill that will be developed and nurtured throughout the course of the 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 noted 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 & 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 GCSE’s hold schools accountable for the external summative results, with a culture being developed that has driven testing into learning purely to get an end result, as opposed to achieving continual learning. Tanner & Jones illustrate that there are uses of summative assessment that can allow for in depth and effective progress (Tanner & Jones, 2003). At ground level, 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: _Toc396565713]2.4 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 (Black et al., 2003), therefore allowing pupils to “close any gaps between their current knowledge and the desired goal” (Tanner & 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 & 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 & 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 & 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 & 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. Both 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 & 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 & Jones, 2003).
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Thus far the literature has explored many attributes that contribute to a growth mindset, but it is equally important to investigate the interventions themselves that actually 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 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 big 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 & Jones, 2012). 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 & Jones, 2012). 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 et al (2012) argued 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 et al. 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 et al., 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 et al., 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 et al., 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 et al., 2002).

The final growth-mindset intervention that needs to be mentioned is the interactive computer program, Brainology®. The program includes online animated units, as well as teaching resources for in class teaching. Following the trend of the interventions discussed previously, Brainology® focuses on teaching students – via a number of interactive elements – that their brains can evolve and that intelligence is not pre-determined. A particular advantage of the program is that it aimed to stress to the students how the theories and practices they were learning could be applied to their schoolwork (Snipes et al., 2012). One study result showed that the individuals that took part in the course obtained higher reading achievement scores than those who were from a control group that did not take part (Paunesku, Goldman, & Dweck, n.d.), whilst another study showed that a group of students achieved a 0.21 increase in their final grades after completing the Brainology® program (Romero, Master, Paunesku, Dweck, & Gross, 2014). It can therefore be clearly argued that, providing the correct interventions are implemented, educating students on neuroscience and the malleability of the brain can result in a change from a fixed to a growth mindset.

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 & Hundley, 2016), for example using the phrase “can’t yet” instead of “cannot”. It is clearly stated by the aforementioned authors how visual displays can have a massive impact on an individual’s thought process. 




[bookmark: _Toc396565715]3. Methodology

[bookmark: _Toc396565716]3.1 Aim, Focus and Purpose of the Research
Macphee et al. 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 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. How does the change from a fixed to a growth mindset impact on attainment in mathematics?
2. How does the use of AFL 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’, as it has been used to mean different things in different contexts. In education it refers to questions and answers that provide evidence of different stages of development. In the context of the study, Learning Journeys were used as an Assessment for Learning strategy for pupils to gauge their understanding and development in a topic area. Pupils were given a Learning Journey at the start of each topic which showed the development and progression of the topic area, with the desire being for pupils to be able to identify the next steps in their learning throughout the entire Learning Journey.


[bookmark: _Toc396565717]3.2 Research Design 
Data collection is vital to any study, so when researching various methods I felt it was important to investigate the numerous pros and cons 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 give me the soundest 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 shape an individual’s learning behaviour and therefore, positively impact on attainment. This stance is not however ideal when analysing human behaviour (Cohen et al., 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 et al., 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 et al., 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: _Toc396565718]3.3 Ethical Issues
Throughout the course of this study, numerous ethical issues were considered. All of the BERA guidelines were followed throughout, and prior to the study taking place all pupils involved were given consent forms for the right to be observed via video recording and the use of assessment data for the purpose of the study. 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. All pupils were made aware of the study and given the option to opt out at any time during the course, even if they had previously given permission. All of the data processed will be anonymised by reference of Pupil A, Pupil B etc. I gained permission for the study to take place beforehand from the Headteacher.


[bookmark: _Toc396565719]3.4 Research Procedures
In order to classify pupils into the type of mindset they have, attitudes towards mindset were tested before and after the study, allowing us to come to a conclusion 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: _Toc396565720]3.4.1 Qualitative Data
There is a range of research tools that can be used for any type of action research, and it is important to choose the right 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 allows the preservation of the natural language used at that specific time (Opie, 2004), 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 removed from the classroom or 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 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 pupils feeling intimidated by having numerous people observing. 

In order to support the findings from the video observations a short test was given to the pupils at the end of the enrichment growth mindset workshop (beginning of the study) to gauge the level of interest. The data collection was devised of three statements: 
1. Level of engagement
2. Level of enthusiasm
3. Level of understanding

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 et al. reinforces this, stating that this form of data collection limits the flexibility of response (Cohen et al., 2011). A Likert scale can be notorious for only giving rise to a limited amount of information, 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, as noted by Opie, 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 ensured that the BERA guidelines were adhered to, so that the field notes were 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, p. 152). 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: _Toc396565721]3.4.2 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 & 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. Black and Wiliam have raised the issue that more emphasis is being put on gathering summative results than actually analysing an individual’s work (Black & Wiliam, 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 exam status and will give structure to their learning and visual achievements (Tanner & 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 tables were used when processing the summative class test data. This method was chosen as they 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). Wiliam and Black however question the appropriateness of such general use and argues that the effect size impact can differ depending on the type of intervention (Wiliam & Black, 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 (Wiliam & Black, 1998), I have aimed to support any findings with deep analysis of the quantitative and qualitative data collected in the study.


[bookmark: _Toc396565722]3.5 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 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 built.


[bookmark: _Toc396565723]3.5.1 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: _Toc396565724]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. 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 the pupil needed to develop, and 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.
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The purpose of the study was to establish the connection between a growth mindset intervention and the 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 
“How does the change from a fixed to a growth mindset impact 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 AFL 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. 
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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 Attitude to Mindset test is made up of two sets of 20 statements devised by Diehl, who studied work by Dweck and undertook an intervention in 2008 into how to motivate pupils with mindset coaching. 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; 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. 
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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, 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 pupils engaged and enthusiastic. This is supported by tests taken as a snap shot of the enrichment fortnight. A simple Likert scale was used in order to measure engagement and enthusiasm, with pupils of the growth mindset intervention group completing this. It should be noted that the fifteen pupils in the study were mixed in with other pupils in their year group for the day session. Pupils were mixed into groups of all abilities and for some it could be implied that they were shocked at how some ‘more successful’ people do not always portray traits of a growth mindset. 
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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. Lots of them referred to the posters throughout the first week and often pointed out to each other 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 & Hundley, 2016). In general pupils notably used more positive language over the first two weeks of the programme. However, there was a decline in the use of the classroom displays after the first two weeks. This could be down to 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, as evidenced by the fact that growth mindset language was notably visible 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?” The pupil viewed the task as being a pointless exercise and could only focus on the end result of an examination grade. As stated above, examination results can in some cases be a good motivator; 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 and it can be perceived that more work was needed at that time to develop a growth mindset by the teachings at this early stage of the study.  The classroom language began to develop over the first three weeks of the study with the pupils becoming more fluent and comfortable, as shown in the video observations. 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). 
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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, with 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 3 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.

Learning Journey 3 is where the biggest development in growth mindset characteristics were 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 through the process. 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”. 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 big the role of the teacher is in the impact of a growth mindset on an individual (Dweck, 2012). The teacher referred the pupils back to the task at hand and recapped the process of the task, reminding them to use hint cards and videos. Pupil 5 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 & 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. Not all pupils reflected this; Pupil C said they had completed the question after watching the video and showed a sense of personal achievement. 

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. Self-assessment is an important learning strategy that can guide and direct learning to achieve the desired goal. 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 (Black & William, 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 (Tanner & 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 11 commented, “Not another Learning Journey”, and Pupils 4 and 6 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 added competition to the task and 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, “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 (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. Some pupils sat and let the other pupils attempt the questions. The teacher did not single out the pupils that did not participate, and just got on with the game. 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, 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 (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 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: _Toc396565730]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 didn’t 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: _Toc396565731]4.4 Analysis of the Common Themed Questions in the Pre- and Post-test

[bookmark: _Toc396565732]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. 
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5. Conclusion

[bookmark: _Toc396565734]5.1 Research Questions

Research Question 1 
“How does the change from a fixed to a growth mindset impact 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).

Research Question 2
“How does the use of AFL 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 & 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, Wiliam and Tanner 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: _Toc396565735]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: _Toc396565736]
5.3 Recommendations
As growth mindsets is such a big 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
· [bookmark: _GoBack]Change 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.
· 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.
· Use a larger class to increase the sample size, leading to more in-depth evaluation of findings and potentially an even more comprehensive conclusion.
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Attitude to Mindset

Place a check 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.

	
	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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° 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
————— )
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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
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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
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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
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