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Curriculum Development and Enhancement
Introduction
[image: ]School X is a Welsh medium school in a rural area. The school is very high preforming and less than 4% of the cohort receive free school meals. The experiment was trailed with a year 7 class. The class were selected as they are a mixed ability group that often lose concentration in lessons. The class is mixed gendered. There were 16 learners in my class with an even split of 8 male and 8 female. 
There are no learners with additional learning needs. There are 2 MAT (More able and talented learners) in the class. Due to absences and external workshops the sample of learners that have participated is smaller than expected. This essay will explore the learner’s ability to retain information by repeating practical tasks. This experiment is based on research published in the guardian that explains the importance of retaining information for developing knowledge and learning. (Busch, B 2017). 
Research aims and objectives are to improve learners’ ability to develop their understanding and recall processes though techniques used in the classroom. The research activity will allow learners to assess their own understanding of the process. Through the deliberate practice of practical tasks learners will be creating connections between neurons. (Campitelli & Gobet, 2011)
It important to note that deliberate practice is not the same as rote repetition. The learners will be gaining experience though repeating the process and developing their understanding and skills in order to improve performance and outcome. Deliberate practice involves attention, rehearsal and repetition and will lead to new knowledge and skills that can later be developed into expertise. (Campitelli & Gobet, 2011)
There are only three ways that information can move from short-term memory to long term memory through either urgency, repetition or association. Repetition is the most appropriate for a classroom environment.  Repetition creates long term memory by eliciting or enacting strong chemical interactions at the synapse of your neuron. Repetition creates both implicit and explicit memory. One of the most common forms of implicit memory is procedural memory, which helps people perform certain tasks without conscious awareness of the previous experiences in which they learnt the process. Tying your shoes is an example of procedural memory. We recall the process without making a conscious effort to remember. It is highly unlikely that the learners will achieve this over an hour intervention but if the teacher were able to repeat these processes for each topic the learners maybe able to create a procedural memory. (Gretchen L. Schmelzer, PhD 2015)
Through this intervention I hope to prove that repeated practice of the same task will be an effective classroom technique. Research suggests that repetition of the same task can enhance the learners overall skill and develop their confidence in the subject, this leads to the learners becoming eager to participate and less afraid of failure. I will also be using strategies that I have introduced since the beginning of my placement at school X. These strategies come from the research of Carol Dwek and are recognised and encouraged by the school. 

Literature review 
For over 100 years psychologists have been assessing the efficacy of techniques for study and instruction. Despite this some techniques are still underutilized. Many teachers are unaware of the techniques, as result these techniques never become available to the learners even though evidence suggests that these techniques will benefit learners with little added effort. Unfortunately some learning techniques that are popular in the classroom prove to be ineffective. This could indicate a disconnection between teachers and research as so many techniques are available it would be challenging for teachers to sift through all the available information that suggest a promise of efficacy and could be feasibly implemented by students. (Pressley, Goodchild, Fleet, Zajchowski, & Evans,1989).
Through ‘teach like a champion’ we are offered 62 strategies that all improve efficiency in the classroom and encourage learners to become active participants in their learning. However it is agreed throughout the text that the techniques are used in a specific classroom climate and have been tested on a specific group of learners. It is important when transferring the techniques from the pages to the class room that we are altering them and adjusting them to fit the group of learners we are targeting for improvement to ensure the techniques are effective. (Lemov, 2015) 
Some of the techniques that I have been using with my year 7 class have been enforced since I began my placement at school X as the strategies are advised by the school for aiding in the learners development. It is fundamental that when we are delivering the techniques that we are doing so to develop and enhance the classroom experience. The enhancement of the classroom experience for the learner will begin with the language that is used to develop their learning. Transforming the language that learners hear will change their attitude towards work. By replacing phrases like “Great work, you’re so clever” with phrases like “Great work, you have made an amazing effort” will change the way the learners view success, instead of believing they will be valued for how “clever” they are, they will understand that they will be valued for the amount of effort they contribute to the task. This means that the learner will be more inclined to attempt more challenging work as the language used in the classroom will be minimising the stigma around failure.  (Dweck, 2017)
Abilities and talents can be developed and it is vital that the teacher encourages learners to celebrate (embrace?) failure as failure is the next step towards success. Through failure we will learn more about how to complete the task and begin to recognise what can go wrong and how to rectify. It has been noted by the school that there has been a noticeable change in the attitude of learners at school X since the change in language was enforced however the school have not yet collected enough data to prove that the change has had effect on class results.  (Dweck, 2017)
Valuing questioning is crucial when pushing learners to understand in depth the topic you are teaching. The depth of questioning can be guided by the teacher, the teacher must encourage learner to ask poignant questions so that the learners are able to develop their understanding. Blooms Taxonomy is consists of three hierarchical models used to allocate educational learning objectives into levels of complexity and specificity. The three lists cover the learning objectives in cognitive, affective and sensory domains. The primary focus for most mainstream education has been the cognitive domain as it is used frequently to structure activities, assessments and learning objectives. (Bloom, 1956)
School X encourages higher thinking questioning in the classroom as it has been proved to enhance the learners’ depth of knowledge surrounding the subject or topic being delivered. The base of Blooms cognitive domain is to remember. This suggests that the base of learning comes from the learners’ ability to recall facts and basic concepts, the learner must first define the process and then be able to copy, memorise and repeat the process. The next stage is understanding, the learner must be able to explain why we would use string to create a print, the learner must then be able to discuss with their peers the most efficient way to apply the string. The learner then would be expected to apply the information in new situations. Unfortunately for this intervention the learner will not be applying the process outside of the classroom but the transferable skills can be developed through giving the learners the tools to make prints as homework. The learner will then be encouraged to analyse the work that they have created and this line of questioning exists throughout the lesson, learners will be questioned by the teacher about what is going well, what they are struggling with and through these conversations the learner will be analysing the techniques they are using to create the print. It is important for the enhancement of the learners understanding that they are consistently questioned so that they are aware of why they are making string prints, what skills they are developing and what their learning objectives are otherwise learners may be blindly following instructions and that will be for less stimulating for the learner. Following analysis the learners will then be encouraged to evaluate their work and the work of their peers and finally the learner will create another print and then the learner will therefore be engaging in deliberate practice. The initial process of the making the print will be used by the learners to inform the next print they create. (Bloom, 1956)
Moving muscles, moving minds and physical learning is important to the development of the connections between neurons. Physical development has clear links to academic and cognitive development. It is suggested that this can occur as some learners prefer kinaesthetic methods of learning, this means that the learners will absorb information from carrying out practical tasks more successfully than from watching a demonstration or from listening to a lecture. During the intervention phase the teacher will be giving a demonstration before the learners’ then carryout the practical task.
However it has been suggested that kinaesthetic learning is unfounded. Coffield, 2005 suggests that the kinaesthetic method of learning may seem to exist among learners as they have not yet fully developed other methods of learning; visual and auditory. (Coffield, 2005)
Object control skills are important for the process of making string prints so it is important to offer learners specific praise for example; during my time with the year 7 class I have witnessed them painting, some learners had very little control of the paint brush as they would hold the paint brush at the end presumably to minimise the likelihood of paint getting onto their hands. Some learners would hold the paintbrush nearer to the bristled end so that they had more control over the brush. The specific praise that was given to these learners would be “Well done, that’s a great way to hold the brush, as your hand is closer to the bristles you have more control over the movement of the paint”. As other learners heard the praise given they would then adapt the way they held the brush or would ask for advice from the learner using the brush correctly and then the learners engaged in a conversation about the most efficient way to hold the brush that concluded with a one learner declaring “It’s easier if you hold it like a pen”. 
This not only develops the object control skills of the class but also brings about naturally the higher order thinking questions outlined in blooms cognitive domain. “Lessons are to be fun, interesting and not just something to pass qualifications” (Donaldson, 2015) 
Through the development of the new curriculum for Wales it has been emphasised that there will be a focus on skills based learning rather than content based learning. As subjects join together leaners are given the opportunity to develop transferable skills. This will better suit the current developing job market as teachers are now in the position of preparing learners for jobs that do not yet exist. Through focusing on transferable skills learners will be able to adapt to the ever changing demands of employers. By enforcing higher learning questioning into the classroom the basis of the intervention becomes about more than the deliberate practising of a task thus making the task more interesting for the learner. Through spending time with this group of learners it seems to be important to them that they understand why it is that they are expected to partake in any activity. The learner has a right to education and as an extension of this has the right to understand the purpose of the education. In conversations with staff at school X and other secondary school staff in Wales there has been an outpour of support from the teachers that want the opportunity to teach learners “…not just to pass exams”.  (Donaldson, 2015)
Teacher confidence and competence is fundamental in the willing participation of leaners in the class room. One of the criticisms the new curriculum has faced is that by merging subjects such as Religious Studies, Geography and History into the Humanities, the teachers will be expected to teach outside of their specialisms thus risking either no confidence from the learner in the classroom or the current teaching positions becoming redundant for key stage 3. (Guardian, 2012) 
Learning is done by the learner regardless of environment, one of the aims of the intervention is that the learner will be able to take the skills they have learnt and the understanding of the process and use them outside of the classroom. However to achieve this the learner must be a willing participant; this means that the learner must engage with the topic or in this case process in order to achieve the learning objectives. To engage the learner the teacher must ensure that the task is sufficiently challenging. “Never help a child with a task that he feels he can succeed” (Dr Montessori, 2014) 
During the intervention the teacher will be available to learners that feel they need guidance however for the process of deliberate practice to succeed it is important that the learner is able to work through the process independently as learners that are “spoon fed” (a term often used to describe teaching that does not allow learners to develop their own understanding), are more likely to become passive learners and to disengage from the topic as they don’t feel challenged. (Dr Montessori, 2014)
The greatest sign of success for a teacher is to be able to say, “The children are now working as if I did not exist.” These results come from giving learners the tools they need to produce the work without giving them all the answers. Learners need to be challenged so that when they achieve the learning objectives they feel a sense of accomplishment and that can only happen when the learner recognises that they have improved through their own efforts. (Dr Montessori, 2014)
Referring back to the work of Carol Dwek effort is key to the enhancement of a learners potential, when the learner recognises that they will be celebrated for effort and participation rather than “natural talents” or intelligence there is a shift in their attitude towards learning. The learner is far more likely to want to work independently from the teacher as they will discover that it is their participation that will ultimately determine their success. This research is an exciting and well supported proposal for school development and enhancement. By transferring the responsibility of learning from the teacher to the learner, the learner can take ownership of their development thus motivating them to surpass their peers. The teacher will take on the role of a facilitator allowing learners to pursue individually relevant content whilst developing the same skills. (Donaldson, 2015)  
However MAT learners that have already been identified by the school may not respond as positively to the change in language as it is likely that these learners will have become familiar with being described as intelligent and may not be satisfied with being praised for their contribution. Nonetheless by being praised for effort the teachers are minimising the risk of complacency from the MAT learners. 
Uniform teaching matters, it is important that during the intervention learners do not recognise a difference in the way that they are being taught. 
School policy and Practice 
At school X there are very strict safeguarding procedures in place regarding information distribution. It was important for the school that all learners involved in the experiment were anonymous. 
There were already strategies in place throughout the school that encouraged teachers to engage in higher thinking questioning. The school also encouraged learners to develop a growth mind-set, and to always include a “yet” for example if in a lesson a learner was to respond to a drawing task with “I can’t draw” then the teacher would encourage the learner to change from a fixed mind-set to a growth mind-set by then answering with “I you can’t draw yet, but engaging with this task will improve your skills” (Dwek, 2017) 
School X had also been encouraging teachers to work in a cross curricular style as there was a key focus for the school regarding the GCSE results of the male learners. At school X there was an 8% difference in the A*-C grades of male and female learners. On average the female learners were achieving 8% more grades across the year group in the range of A*-C. As a result of this it was important that through lesson planning for the intervention there was some focus on literacy and the opportunity for learners to use the skills developed in their language lessons in the art class. It was decided that the pre and post diagnostic test would be an essay style question thus allowing the learners to develop their skills in writing, choosing appropriate content, learning new terminology and using their experiences to inform written work. 
Although the teacher would be marking the pre and post diagnostics tests on spelling, punctuation, mutations and grammar before returning the tests to the learners, they would have no influence on the learners overall results as the focus of the tests would be on the content. 
School X is a pioneer school that has been introducing the ideas behind to new curriculum to staff. As the new curriculum has not yet been written it is difficult for the staff to get an idea of what the new curriculum will look like however there are some very exciting and progressive ideas that have been outlined in ‘successful futures’ that can inform the teachers practise and aid their transition into the new curriculum. One of the key ideas that has emerged from the Welsh government is that teachers will have ownership of their lessons. This idea has received a lot of support as it gives the teachers the freedom to tailor the curriculum and their lessons to each class. As was discussed in ‘teach like a champion’ it is important that all techniques are altered to fit each specific learning environment. (Lemov, 2015)
In previous schemes of work provided by the art department at school X there have been some cross curricular lessons attempted. Unfortunately the development of numeracy and literacy skills in the lessons does not flow naturally with the content. There are also lessons where the numeracy or literacy is not creating any real benefit to the learner. This is something that we had to be mindful of during the intervention. It is important for the teachers that the lesson flows and that the learner is not jarred by cross curricular activities that add no value to the lesson. 
Methodology and ethics
I will ensure all learners are anonymous and follow the policies outlined by school X. I will be sending out consent form to parents to ensure they are fully aware of the purpose of the intervention and can make an informed decision about the participation of their child. I will ensure all learners are aware of their rights through discussing with the learners the purpose of the consent form and making all learners aware that they are able to opt out of the experiment at any time. It is important that the parents’ consent to their child’s data being used as the learners I intend on using for the intervention are all under the age of eighteen. 
I will assess the learners understanding of process by testing their knowledge of the techniques we developed during the first term. I will then spend a lesson looking critically at the ways we could improve the learners understanding of the process for these techniques. The intervention I intend to use will be deliberate practice, this means that the learners will be expected to follow the steps for making prints multiple times. The intervention will not simply be repetition of the process as once the learner has completed the process for the first print, they will then be encouraged to choose a more complicated print that will challenge them further. I will expect learners to provide feedback and develop their understanding through reviewing the process and discussing critically the ways that the lesson could have improved by taking part in a practical lesson. I will then test the learners again and measure if their understanding of the process has improved. This research will be informed by trends in peer learning. I will be sampling by convenience. 
There are risks with the participants feeling under pressure to take part in the research due to the power imbalance of the researcher being the teacher. The risk will be minimised by explaining the informed consent (assent as the participants are under the age of 18) process to the participants explaining that there will be no impact on their progress or attainment if they take part in the research or not. All participants will be told that their data will be treated confidentially and be anonymous in the write up of the research. All participants have the right to withdraw from the research at any point. 
There could be a conflict of interests as the researcher is also the class teacher. This risk will be minimised by explaining to participants that there will be no repercussions arising from the research for the participants. There is a risk that no one will want to take part in the research. This will be minimised by using a sample from a different class. This risk will also be minimised by explaining to the learners that they will be taking part in the activities whether or not they allow their data to be used in the research. To ensure there is no differentiation between active participants and non-participants the class will all follow the same lesson plans and the researcher will ensure to spend as much time questioning and guiding the non-participants as they would in a normal lesson. 
It is important for school X that the series of lessons that are delivered with the intervention do not appear to be any different from the learners’ usual lessons. It is also important for the integrity of the research that this is the case.  
There could be a data protection risk if the data is not stored properly and in accordance with data protection. There could be adverse publicity towards the university if the research does not remain confidential. The risks will be minimised by storing data on a password protected memory stick and in accordance with the general data protection regulations and the university data management guidelines. All data will be kept confidential and only accessible by the participant and researcher. All data will be anonymous. The risks will be minimised, as above, and the researcher will follow university guidance, BERA and data protection procedures to limit any adverse effects or outcomes of research activity.
Feedback from the pre-diagnostic and post-diagnostic tests will be provided to the participants in their lesson at the end of the research. Feedback from the research will be available to the participants and schools, upon request after the assignment is completed. As I collect the raw data I will be keeping it confidential, I as the researcher will be the only person to access the data. While discussing the data in the research paper all names will be anonymous so that none of the students are identifiable from the data. All data will be stored on an encrypted memory stick to avoid breach of data.
Evaluation 
I was able to conduct the experiment over 3 hours with the learners. In the first lesson I tested the learners on their ability to recall information on the process we discussed before Christmas. The learners’ results were poor. The learners had not retained the information on the process that we had learnt before Christmas. Some learners had a vague recollection but the process had clearly not moved into the learners’ long term memory.
The pre-test and post-test used the following Success Criteria:				
Success Criteria A: Steps the learners used to complete the process.				
Success Criteria B: Order the steps have been placed in to complete the process.			
Success Criteria C: Key words used – glue, string, A5 paper, etc.		
The success criteria was then divided into levels:						
1. The learner has successfully met the criteria.							
2. The learner has met some aspects of the criteria but more work is needed.		
3. The learner did not meet the criteria.	
The highest mark available to learners is 3 this means that they have fulfilled all the criteria at the highest level. The lowest mark learners could achieve would be a 9 this indicates that the learners have not met any of the criteria outlined above.
Below are the Pre-diagnostic test results as you can see by the graph the majority of results were poor with some learners being unable to meet any of the criteria. 
[image: ]

The intervention I used was a practical lesson. The learning objectives were introduced at the beginning of the lesson to maintain continuity and so that the learners understood what their aims were for the lesson. The learners went through the process and made the work following steps written on hand outs. The handouts also included images of each stage. During the lesson the learners were encouraged to ask questions and to think critically about the process as they would in an ordinary lesson. The learners had a positive response to working practically, the learners followed instructions from the hand outs and engaged with the process more critically. The teacher circulated the classroom and was available to the learners to answer questions and to question the learners using higher order thinking questions as they would in a normal lesson. 
As in regular lessons the learners were encouraged to be active participants in their learning and to evaluate themselves throughout the intervention. When the learner has completed their first print they will be encouraged to discuss what went well with their peers thus developing ideas and techniques collectively.
The learners repeated the practical process up to 3 times. Once a learner had completed the task they were encouraged to evaluate their work and then move on to a more complex design. The process the learners were developing was a printing technique using string. There were 6 steps to the process. The first step was to select an image of a fruit and to trace the image by holding the image beneath a piece of A5 paper against a window as the light coming through the image would make it appear on the A5 paper. The learners were given 3 fruit options; an apple, a small bunch of grapes and a pineapple. These fruits were selected as they vary in the complexity of line. The easiest would be the apple, then the small bunch of gapes and the most complex was the pineapple. Only one learner in the group managed to create a pineapple print successfully. The second stage of the process was working out which lines were important in replicating the shape so that the print would accurately depict the fruit selected. The third stage was to collect glue, scissors and string and begin gluing the string along the selected lines to create the shape of the fruit. The fourth stage was to create a texture on the inside of the fruit to replicate the peel or skin of the learners selected fruit. The fifth stage was to use ensure learners could use the print; ensuring the string was stuck down properly and that no string would fall off once the learner began to print with it. The sixth stage was to use the print by dipping the print in paint and then pressing the print onto cartridge paper. 
The learners received guidance throughout the process of making the prints. I selected this process as the learners develop many skills. They are developing their hand to eye coordination and fine motor skills, they are also developing problem solving skills as they need to work out which lines in the fruit are important to follow in order to show clearly what they are trying to depict. Some learners were also able to experiment with different ways of using string to best replicate textures. 
The learners were very enthusiastic about their work during the lesson, the learners required little to no guidance from the teacher once they had been provided with the tools to begin the task. Conversations about the intervention arose naturally amongst the learners. The teacher was able to watch learners engage in the work as if the teacher was not there. 
Below are the post-diagnostic test results as you can see there has been a great improvement for all learners. This could be due to the learners having taken the post-diagnostic test immediately after the intervention.
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How did the intervention effect male and female learners?
[image: ]
Sum of Overall Pre-Test Results 
Sum of Overall Post- Test Results 	
The average results for females in the pre-test was 7.375 
The average results for males in the pre-test was 7.5 
The average results for females in the post-test was 3.5
The average results for males in the post-test was 3.625 
The difference between the average results for the females was 3.875
The difference between the average results for the males was 3.875 
From these results we can see that gender had no effect on the success of the intervention. This could be due to the mixture of male and female suited tasks. The practical skills in the intervention is arguably more suited to male learners while the essay style pre and post tests were more suited to female styles of learning. Through further experimentation with a greater sample size we will able to determine whether or not there is a difference in the way that male and female learners respond to the intervention. 
The language used in the lesson is suited to both male and female learners praising learners for their efforts has equally positive results between the sexes. There researcher did not find that there was a significant difference between the efforts of male and female participants however, the researcher found that during the practical tasks the males were more eager to compete with each other in order to finish the tasks first, in the early stages of the intervention this sometimes meant that the end result; the print did not meet the high quality finish that had been pushed by the teacher through the learning objectives. This competitive attitude also hindered the higher order thinking questions as some male participants were reluctant to share what had gone well during their initial trial of the process as they felt that they would be less likely to beat the other male participants if they shared their methods. (Dwek, 2017)
Female learners were more eager to answer the higher order thinking questions presented by the teacher and tended to be more forthcoming about sharing their reflections. Through the conversations learners were able to share tips and support each other, making a more comfortable and supportive learning environment for everyone. These conversations united the class room this meant that there was no need for the teacher to manage the behaviour of the learners the teacher could focus on facilitating the learning. 
[bookmark: _GoBack]The intervention encouraged industrious thinking that challenged the learners to take ownership of their prints and to care about their work. It was important to the success of the experiment that learners tried their best throughout so that the researcher could collect genuine results. Disengaged learners will not produce work to the best of their ability therefore the data collected would not be a true reflection of the learners achievement.
Through the pre and post diagnostic test the learners are expected to write an essay style summary of the process they used, how it worked, what steps were necessary to complete the task and what tools they needed, the essay style of the question was skills based learning. They learners were developing their ability to write a clear, concise instructions following the key stages of the process. Learners were enhancing their skills in selecting important information and constructing a guide for future learners. The participants were encouraged to include the things that they had learnt throughout the process as such each learner had created a print that was unique. (Donaldson, 2015) 
Though the pre and post diagnostic tests were arguably better suited to the learning styles of the female participants the male participants had the opportunity to use linguistic skills outside of language lessons. In school X there is an average gap in the GCSE results of male and female learners of 8%. There are normally 8% more female learners achieving grades of A*-C in their Welsh language GCSE than males so it was important to the school that when possible that learners were given the opportunity to use and enhance their writing skills outside of the subject lesson. 
Below is a comparison of the pre and post test results. There is a clear increase in the ability of the learners to retain the information presented across the lessons, however it is important to remember that learners will never be able to retain all the information we teach them. They have clearly been able to recall all the key stages of the processes in order and remembered the tools that they will need to reproduce string prints in the same style. 
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Conclusion 
In conclusion there was a clear improvement in the post test. Learners had retained the information needed to execute the task in the future. There was a significant increase in the information they retained and in their ability to remember the tools that they would need to create prints in the future. 
The intervention of deliberate practice was successful as it gave the learners first-hand experience of the process, getting the learners to think critically before repeating the process meant that they made conscious decisions to refine the way they used the materials. The learners built up their fine motor skills over the intervention. Every time the learner produced a new piece of work there was a clear aesthetic improvement. Allowing learners to refine their work in this way means that the learner will take more pride in the work and recognise that showing improvement throughout the intervention will enhance their future performance and allows the teacher to judge their understanding of the process. When looking over the learners outcomes the teacher is able to see progression through the detail of the prints. As the learners embarked on producing more complicated prints the teacher can monitor the learners experimentation and awareness of form, shape and texture. The learning objectives set at the beginning of the intervention were to create prints that clearly depicted the shape, texture and form of the fruit the learner chose to depict. 
The learners had used the process before the Christmas holidays and in January when they returned the learners were tested. We could see that the process had not been retained in their long term memory. As the learners had forgotten the process they were able to re-learn the process through the practical lessons. 
 The intervention effected MAT learners in the same way as the other participants, the sample was not big enough to determine whether the MAT learners responded better or not. The MAT learners did show improvement as did the rest of the class. There was some differentiation in the lesson for the MAT learners they were able to begin the intervention process with a more difficult fruit if they wanted however the two included in the study chose not to begin with a more difficult fruit as they felt that they would benefit from the experimentation phase of creating texture with the apple. 
As there were no ALN learners I the study, we could not record how the intervention effected ALN learners.
The intervention effected the free school meals learners as it did the rest of the participants, there was clear improvement but the sample size was too small to determine whether or not this intervention could be used to aid in bridging the attainment gap. There was only 1 participant in the study that received free school meals, thus limiting the data available to the researcher. 
The researcher was able to fulfil all the legal requirements and statutory guidelines outlined in the ethics form. All data that was collected was done so with the consent of the learners parents thus allowing the researcher full ownership of the data. 
Limitations and Future Development 
The limitations of this experiment were time as I only had 3 hours to execute the pre-diagnostic test, the intervention and the post-diagnostic test. In the future I would definitely try and allow myself more time as the post test results would not be able to confirm whether or not the process skills had been stored in the learners long term memory as I did not have the opportunity to re test the learners after a period of time. In the future I would like to be able to test the learners again 2 weeks after the intervention then 1 month later and finally 6 months later. Only then could the teacher prove that the intervention had been successful in aiding learners to retain the information long term. 
Learners have to forget the task and then re learn it in order for the process to move from the short term to long term memory, it was hard to judge from the results whether forgetting the information they learnt before Christmas and relearning it during the intervention would be enough to fix the process in the learners long term memory. 
The second limitation I faced through this experiment was the sample size, I was only able to conduct the experiment with a group of 16 learners. This is significantly less than I had intended as the class I had selected was a class of 32. However some learners were not available in the first lesson as there was a school trip, during the second lesson some learners were removed for reading workshops and there were rugby and netball matches during the third lesson. In the future I would improve the experiment by including larger sample sizes, this would increase the amount of data available for evaluation. 
The third limitation was the lack of variety of learners in the class. Although the class were mixed ability, there were only 2 MAT learners that were able to participate, there were no ALN learners in the study and only 1 recipient of free school meals. This limited the amount of data the researcher could collect on the effects of the intervention on learners of different abilities. In the future I would select a larger and more varied sample to conduct this experiment with. 
Through looking back over the limitations there are many things that I would like to change and/or improve throughout the course of the intervention however I feel that through the intervention the learners genuinely enhanced their ability to recall the process. 
In successful futures the importance of creative thinking is stressed throughout the text, we can see through this intervention that creative thinking and problem solving skills are developed by the learner independently. There is evidence throughout this research that the teacher must allow the learners to work through the task independently in order to make the lessons memorable and obtain the best results. The learners found the intervention quite challenging however responded very positively to the experience. The researcher witnessed no passive learning.  
This intervention will inform the researchers practice in the future, through the intervention the researcher learnt the importance of allowing learners their independence first hand and witnessed the pride and positivity displayed by the learners through engaging with this type of intervention. 
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