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Introduction
For many years, the education system in Wales has performed poorly in comparison to its international peers in the Programme for International Student Assessment (PISA) scores (Evans, 2013). As a result of continuous poor performance, the education system in Wales has been reviewed, as it was apparent that change was needed. Two leading professionals involved in this review were Prof. John Furlong and Prof. Graham Donaldson (Welsh Government, 2015). Menter et al. (2011) define this process as an investigation with a rationale and an approach that can be explained. Furlong (2015) stated that fundamental change was needed in Wales for “capacity in pedagogical research”; something that Donaldson (2015) reinforced by suggesting that the new curriculum ought to be “evidence-based” to help teachers identify best practice. As a result of the imminent changes being enforced on the teachers throughout the Welsh education system, it became apparent that teacher training needed to fall in line with abundance of professional standards. Many teachers throughout Wales are being persuaded to conduct research within their classes.  Firstly, to improve their teaching and to ensure their teaching adheres to the professional standards imposed by Welsh government and secondly, to ensure that the pupils’ learning experiences are continuously improving to ensure they can achieve the best outcomes. Subsequently, the role of the teacher has changed in Wales and it has now developed into “the enquiring teacher”. 

As a result of the increasing prominence of research throughout the education system in Wales, I will be producing a report, which provides an analysis of the research I completed in during my teaching placement. The focus of this research was to assess the impact of Exit Tickets on Assessment for Learning (AFL) and to see if they helped the teacher obtain an understanding of how the Kodu programming software can be used to develop pupils’ computational thinking. Before I began conducting this research, I analysed numerous methodologies that I could have used to help me find the information that I required. I eventually adopted a similar research structure to one that is outlined by Learning Wales (2016). This structure begins with an initial diagnosis of an issue and is then followed by implementing a methodology/intervention that can be used to obtain data. Following this, an evaluation of the findings will provide professionals with the knowledge they need to inform and improve their practice. 

School Context 
It is beneficial to develop an understanding of the school background before beginning to rigorously evaluate the research that has been conducted. School X is an English-medium school that is situated in an area with significant levels of poverty. School X is a mixed eleven to eighteen comprehensive school, which is maintained by the local authority (Estyn, 2016). According to the figures outlined in the most recent Esytn inspection, there are 1630 pupils on roll, including 363 pupils within the sixth form. As identified, School X is found in an area where poverty is prevalent and the percentage of pupils who are qualified to access Free School Meals (FSM) is 23.3%, which surpasses the national average of 17.4% in Wales (Estyn, 2016). 
In 2016, when this inspection was conducted, the Estyn inspectors found that 41% of the pupils within lived in 20% of the most underprivileged areas across Wales (Estyn, 2016). It is also very important to note that 24% of the pupils in School X at the time were detectible on the school’s Additional Learning Needs (ALN) register, which is very similar to the national average of 25.4% in Wales. Most of the pupils (98%) within School X are of white British backgrounds and a fairly large proportion (39%) of those enrolled into the school have the ability to understand and speak a significant amount of Welsh.  These figures are derived from the Estyn report (Estyn, 2016) that was published in May 2016. Therefore, it is vital that whilst we value the validity of these figures, they may actually differ to what they truly are today.
School X received a double “good” in their Estyn inspection and consequently was placed in the ‘yellow band’. This categorisation provides an insight into the inspectorate body’s findings and highlights the school’s potential and it provides a list of areas that the school can ‘work on’ to ensure it is performing at the highest level (Wightwick, 2018). 

Before I began teaching within my first placement school, I was encouraged to complete numerous observations across a number of subjects to identify good practice. Throughout these observations, it became clear that there was an inconsistency in assessment for learning across the school. From sharing my findings with my tutor, I was then made aware that this was an area that the school was currently addressing and it was outlined in both the School and Departmental Improvement Plan. AFL was an area of improvement that had been identified by the school and outlined as a sub strand to the ‘developing consistently excellent pedagogy’ priority. Following the discussion with my mentor, I then went on to see if the school had developed a specific AFL policies that all staff could adhere too, to ensure it was being used consistently and effectively throughout the school. I soon found that there wasn’t any. However instead, the school provided a very detailed framework within its School Improvement Plan (SIP), which shows how the staff can increase the amount of AFL they use in their teaching to improve pupil progress. The guidance provided in the SIP specifically encourages staff to get the pupils more involved in the process and to share effective AFL strategies in the AFL working party meetings. This will ensure that effective practice is shared and will enable staff to support each other in implementing more AFL into their teaching, which consequently, should improve the consistency in assessment for learning across the school. 
As a result, I chose to deliver an intervention programme to one of my classes to see how to see if AFL through the format of Exit Tickets can improve help improve pupil progress and outcomes. 

Literature Review
As a result of my intervention being solely based on how one example of assessment for learning (AFL) can be used to develop pupils’ computational thinking, I believe that it would be wise to begin the literature review with an overview of both AFL and computational thinking. 
Shute, Sun and Asbell-Clarke (2017) state that ‘computational thinking’ is the theoretical foundation that is required to systematically solve problems. Wing (2006, p.33) explains the concepts of computational thinking in her work and suggests “that computational thinking involves solving problems, designing systems, and understanding human behaviour, by drawing on the concepts fundamental to computer science.” Consequently, this epitomises ones ability to analyse and comprehend how pupils decipher what their teacher is saying. The work of Berland and Wilenksy (2015, p. 630) supports this as it suggests that computational thinking exhibits a persons “ability to think with the computer as a tool” however it also implies that it can be “constrained by contexts.” Computational thinking can be used to support learners across a number of subject disciplines to enable them to understand that these skills can help them effectively solve problems both inside and outside of the classroom.  Denning and Tedre (2019, p.1) see computational thinking as “a way of thinking that is honed through practice: the mental skills for designing computations to do jobs for us, and for explaining and interpreting the world as a complex of information processes.” It is extremely important for pupils to develop this skillset, as it is central to modern day innovation in our increasingly digital world (Shute, Sun and Asbell-Clarke, 2017; CS4FN, 2011; Wing, 2006; Welsh Government, 2018). 
The importance of digital competence and computational thinking is embedded throughout the new Donaldson (2015) curriculum and the new Digital Competence Framework (DCF) that had been introduced by Welsh Government (2018). Wing (2012) believes that computational thinking will be a necessity if one is to prosper in our digital world. She believes that it should form part of childrens ‘analytical ability’ from a young age as it requires us to think about multiple levels of abstraction’. 
In addition to the numerous benefits Wing (2012) suggests computational thinking can bring, she also states that it has the potential to ‘inspire’ people to engage in computer programming and encourage them “model their own ideas and develop [their own] programs (Israel et al., 2015, p. 264). 

Assessment for Learning (AFL) is an invaluable tool for teachers when it used effectively in teaching. It is apparent that both pupils and teachers require some form of feedback for assessing pupils learning and pupil progress. This enables both parties to identify the next steps to ensure the appropriate lessons and supporting materials are being developed and delivered to ensure all pupils can progress further. Donaldson (2015) believes that students should be given regular opportunities to the progress that they have made and compare it to what they should have made. This will allow the children to direct their own learning and develop their own strategies that they think will help them progress. 

AFL is frequently connected with formative assessment. This phrase arose in teaching in the earlier 1960s following research conducted by Michael Scriven. He suggested that assessment was part of a constant process that and it often appeared in numerous forms throughout the lesson. This differed to what Broadfoot et al. (1999) believed as they felt that schools ought to encourage summative assessments instead, as these feed teachers with the data they need to create reports. The data teachers are able to collate from summative assessments in the classroom enable the to compare pupil performance and rank them in ascending order of who is performing the best.  In contrast, formative assessment enables pupils to identify what they are learning and how much they have learnt to date, something hat Donaldson (2015) believes is vital in teaching and learning. 

Swaffiled (2011) indicates that AFL is built on two strands, the first being AFL in the delivery of teaching and how the pupils can develop their knowledge as a result of what the teacher has delivered and secondly, through formative assessment which enables both the teachers and the pupils to guide upcoming learning. Formative assessment is used to observe pupils when they are instructed to work more independently and when they are seen helping their peers decipher the content of the lesson. These experiences help researchers develop an understanding of how formative assessment can be used to assess how pupils are able to progress as a result of the learning opportunities they are experiencing (Smith & Conti, 2016).

Alternatively, summative assessment is used in education to rank pupils in order of their performance based on the knowledge that they have been able to recall when completing an assessment to “summarise the learning” for the year (Cambridge 2017). It allows the enquiring teacher to compare departmental performance data with that of performance data across other departments within a faculty or with departments in rival schools. In contrast, formative assessment allows pupils to understand the direction of their learning and the information that they are being taught. The assessment procedure is only useful if it is reinforced by feedback. It is very important for pupils to receive high quality feedback, as it can be used a “powerful engine for improving learning (Heritage, 2010, p.79).” This is supported by Hattie (2012) states that encouraging comments increase the pupils’ willingness to learn and their desire to want to improve their work. If the feedback being provided in the comments is not easy to comprehend then it is almost ‘pointless’ as the students are not able to decipher what the teacher is mentioning.  

Successful AFL allows teachers to pinpoint pupils’ current academic performance and compare it where it should be at present and where it needs to reach by the end of the academic year (Black et al., 2003). This then equips teachers with the knowledge of what relevant information they should be providing their pupils when providing feedback from completed assessments. Pupils can receive this in either a formal or informal manner. This then provides the pupils with information they need regarding their current performance in the classroom and the constructive feedback encourages them to think about what they need to do next in order to show they are progressing and are remaining on course to achieve their predicted grades. 

As pre and post diagnostic testing was conducted within my research project, I believe that it necessary to analyse why it is used in educational research and general teaching practice. Kuehn (2019) suggests that the use of pre and post diagnostic testing in educational research enables enquiring teachers to become teach more effectively. The pre-diagnostic test was introduced into my intervention programme for me to obtain an understanding of the students’ knowledge pertinent to the Kodu programming software. The data gathered from this pre-diagnostic test enabled me to identify the common gaps in pupils’ knowledge by looking at the answers that were most frequently answered incorrectly. This then enabled me to gauge where the majority of my learners were at and it helped me to differentiate within my lesson to ensure that I was supporting every pupils needs. The post-diagnostic testing that occurred at the end of the intervention programme enabled me to assess whether or not my intervention programme had worked. If pupils had received greater results in the final test, then it could be argued that the intervention programme was successful in what it aimed to achieve. 

There are numerous strategies that can be applied to conduct formative assessments within the classroom. An example of this would be the use of Exit Tickets.  Exit tickets provide teachers with quick and stress-free informative assessments that enable them to identify common strengths and weaknesses amongst the pupils along with an insight into the pupils’ attitudes towards learning (Marzano, 2012; Owen and Sarles, 2012; Danely, McCoy and Weed, 2016; Soto and Anand, 2009). Furthermore, they enable the teachers to assess how much of the lesson content they understood (Soto and Anand, 2009). Exit tickets are frequently used to close lessons and often provide prompts for the pupils to help them complete the assessment (Rob, 2003; Sosa, 2013;Brookhart, 2013). The answers provided in response to these prompts are what teachers use to assess pupils’ performance. Exit tickets also provide a platform for pupils to complete some self-assessment and significantly improve the pupil voice within the classroom. Fowler, Windschitl and Richards (2019, p.20) suggests that exit tickets “provide a protected platform for students who do not typically contribute to publically share their perspectives.” Similarly Dyer (2013) notes that they help teachers analyse every pupils’ understanding of the content from the lesson. However, Dyer (2013, p.1) also stresses that sometimes teachers accept that one or two “consistent hand-raisers” shows [the] learning proficiency for the entire classroom”; however this is very often not the case. Furthermore, Fowler, Windschitl and Richards (2019, p.26) add that they “can also give voice to students who are otherwise silent in class…[including] students ‘on the margins’ of classroom life, and can draw your attention” more towards ensuring every pupil actively engages in the lesson. Black and William (1998, cited in Fowler, Windschitl and Richards, 2019, p.19) insinuate that the reason exit tickets are repeatedly being used in the classroom is because they provide opportunities for teachers “to elicit students’ thinking without affecting their grade, provide individualised feedback and identify learning needs or modifications to an instructional plan.” This allows teachers to then plan for the upcoming lessons as the data they have collated from the exit tickets helps them find assess whether they need to re-cover or clarify aspects of the lesson (Marshall, 2018). 
Within my study, I used these to provide the pupils with a platform to self-assess their learning and also to promote pupil voice in the classroom to evaluate my teaching. If there were common misconceptions in a particular area then it was unlikely that I had covered the section in enough detail or in a context that they could easily decipher the information. 

Ethics
After I had identified my area of research and developed my research questions, I then needed to select the appropriate methodology that I could use to help me generate and analyse data. Conducting educational research within the classroom carries numerous responsibilities for the teacher. The ethical guidelines advised by the British Educational Research Association (BERA) played a pivotal role in assisting me when choosing the appropriate methodology for this project. The first stated that it was crucial that I protected both myself as the researcher along with the school and its pupils to ensure that we were not exposed to any harm (BERA, 2011).  The BERA guidelines suggest that this “confidentiality” is a normal procedure that is prominent throughout educational research (BERA, 2011). Poiit and Beck (2006) propose that this privacy ensures that no other party can expose the participants’ identities; instead, it is only the researcher who can identify the data that the participants have provided. This was extremely important, as the pupils’ well being in this research project (Whiting, 2008) was very important to me. 
It is important to note that School X had informed the parents that there were students teachers on placement within the school who needed to complete a small action research project. This notice was sent via letter and it advised parents and guardians to contact the school if they wanted to remove their child from the study. However, despite this, to ensure I was adhering to the ethical guidelines that were imposed by BERA (2011), I made sure that I obtained “voluntary informed consent (BERA, 2011, p.5)” from all participants, this being the “condition in which participants understand and agree to their participation without any duress, prior to the research getting underway (BERA, 2011, p.5).” Merriam (2014) supports this and states that the acquisition of informed consent from the participants confirms that every participant is fully aware of what the research project they have agreed to participate in entails and more importantly their rights within this project. The guidelines outlined by BERA (2011) suggest that “researchers must recognise the right of any participant to withdraw from the research for any or no reason, and at any time, and they must inform them of this right (BERA, 2011, p.6).” I had acknowledged and accepted that the pupils who were willing to participate in my study were able to withdraw whenever they wanted to and I would have to ensure that all data relating to those particular participants would not be used and would removed from the study (Keller and Lee, 2003). 

Methodology
Once the ethical implications had been considered, I then had to identify a specific methodology that I was going to use in order to collate and scrutinise data. Along with identifying an appropriate methodology for a research project, it is also necessary to identify the research methods that will be used within the study to help collate the data. Within much academic literature, it is clear to see that many professionals have recognised the differences between research methodologies and research methods (Arthur et al., 2012; Cohen, Manion, and Morrison, 2007; Clough and Nutbrown, 2007). The work of Waring (2012, p.16) states that the methodology within a research project is the “procedure or logic that should be followed” and Cohen, Manion and Morrison (2007, p.45) add, “the aim of methodology is to help us understand, in the broadest possible terms… the process itself.” Similarly, the work of Watts and Stenner (2012) and McKeown and Thomas (2013) states that the methodology of a research project is the procedure that embraces qualitative and quantitative approaches to produce a methodical ‘study of subjectivity’. 

Quantitative data in research is what is known as the numerical statistics/figures that the researcher has obtained in their study. In contrast, qualitative data is identified as the findings that the researcher has, that does not derive from any methods of ‘quantification’ (Hatch, 2002). Over the last forty to fifty years, the majority of professionals who have conducted educational research within the school environment have opted to use a qualitative approach. This preferred approach comes as a result of it enabling the researcher to places themselves in the same world as their participants to help obtain an understanding of how the pupils perceive their worlds and engage in their learning (Hatch, 2002). 
It is inevitable that the core purpose of educational research is to ensure that teachers do not ‘plateau’ (Konstantinou, 2018). Instead, Konstantinou (2018) suggests that as teachers we should strive to become a ‘self-improving practitioner’ who is very knowledgeable and understands the value that research in education can add to your teaching. Furthermore, she suggests that it is vital for teachers to “be informed about research and scholarship in teaching, engage in and with research, be a consumer of research, and be equipped to conduct your own research (Konstantinou, 2018, p.1).” This will ensure that teachers are continuously improving their practice and provide the best learning experiences for their pupils that will allow their to reach their full potentials. However, the pupils should ultimately play a pivotal role in this process to, as what works on paper doesn’t necessarily work for every pupil.  
Teachers should encourage their pupils to actively participate in the research that is being conducted within the classroom and should express how the findings of such studies can benefit them in many ways. Explaining the reasoning behind the research will also affect how the pupils choose to engage with the study. Within my project, I explained to my class that although I was conducting research whilst teaching them, nothing extraordinary was going to happen. Consequently, whether the pupils wished for me to include their data in my findings or not, they all continued to conduct themselves in their ‘normal manner’ and continued to engage in my lesson as they normally would.  
It is also very important to assess the usefulness and purpose of the research methods that are chosen to help collate data in research. Denscombe (2010, p.153) implies that the research methods that have been selected to ‘best fit’ ones chosen methodology are the “tools that help the researcher to gain a clearer picture of things” pertinent to a specific area of study and the selection of which is deemed as a matter of “horses for courses.” Although a qualitative research methodology could be used to conduct the whole research process, I decided to adopt what is referred to as a “mixed methods” approach to gather the information I needed in order to effectively complete my research project. This methodology enables the researcher to condense findings from both quantitative and qualitative research and develop a “set of assumptions and produces a type of data whose usefulness depends on what the researcher is trying to achieve… [and] researchers should base their decision on the criterion of ‘usefulness’ (Denscobme, 2010, p. 153).” Creswell and Clark (2006,p.33) suggest that this method enables the researcher to obtain a “more complete picture by noting trends and generalisations as well as in depth knowledge of the participants.” It is noted within literature pertinent to research methodologies, that this methodology enables the researcher to use both types of data within their study as it allows them to “combine the strengths (Punch, 2009, p.290)” of data that has been acquired from both qualitative and quantitative research methods which will result in a more “complete understanding (Plano, 2010; Better Understanding, 2014)” of the research topic. 
The methodology used in my study involved pre and post testing using ‘Quizizz’, numerous reflections from myself and my tutor, along with the data that the pupils had written on their Exit Tickets. The data I was able to obtain from the pre and post testing was displayed quantitatively whilst the data I collated from the pupils Exit Tickets, along with the information from the shared reflections was gathered in a qualitative format. Both the pre and post-diagnostic tests enabled me to obtain a greater understanding of the pupils’ knowledge and understanding of the coding concepts on the Kodu software and enabled me to determine whether the increase in knowledge of knowing how to code has helped develop the pupils’ computational thinking. The pre-diagnostic testing occurred in the first lesson where I introduced the Kodu software briefly and then instructed the pupils to complete the Quizizz that I had created on Kodu. At this time, I was then able to identify the areas of weakness and identify the pupils who was struggling and didn’t raise any concerns. 
Over the course of the next four lessons, I then ran a more structured intervention programme that was developed based on the data I had obtained through the pupils’ Exit Tickets. The information they provided on these Exit Tickets allowed me to see if there any common misconceptions in the pupils’ knowledge based on what had been taught and learnt at the end of each lesson. These provided the pupils with the opportunity to self-assess their own work and effort. They also provided an opportunity for increased pupil voice as they were asked to write down step-by-step instructions for a particular aspect of the coding that we had covered in each lesson. This ensured that every pupil within the class responded to the posed questions as it removed the requirement of speaking aloud and sharing their answers/ideas with the class. I then used this data to help inform my planning to ensure that every pupil continued to make progress in the forthcoming lessons.  

Evaluation 
The previous chapters of this report critically analysed the appropriate literature surrounding the methodology and research methods I chose to adopt for my research project. Furthermore, the previous chapters provided an insight into what should happen when such approaches have been selected to conduct educational research. This chapter will now discuss and evaluate the reality of these approaches and will draw attention to the sequence of my lessons and will look at what how the data collated from the exit tickets helped inform my planning and determine whether or not it helped improve the pupils’ performance. 

Throughout my time in my placement, I had spent a significant amount of time within the class in question. It was one of the classes that I had the opportunity to teach the most on my timetable, hence why I chose this class to conduct my research in. It is important to note that this research was conducted with the class from the second lesson into the scheme of work and onwards. The lesson I taught prior to the research project commencing consisted of opportunities for the pupils to explore a number of games and making note of the game design. The pupils also were encouraged to think about different game design, genres and aims as these were things that they were going to need to include within their own computer game in the forthcoming lessons. Also, part of the lesson involved me introducing the Kodu Game Lab to the pupils, as this was the software that they would be using to eventually create their own computer game. This introduction was the first time that the vast majority of the pupils had ever experienced visualizing the Kodu Game Lab interface and for some even basic level coding. Therefore, I felt that it was wise to allow the pupils to use this first lesson as an experimental lesson to cover the discussed areas and to begin the research in the next lesson. 

At the start of the next lesson, I instructed the class to log onto the computers and open up Quizizz. Quizizz is an online quizzing platform that enables you to introduce student-paced formative assessments into your lessons. This platform creates an engaging opportunity for students to compete against one another and because it is student paced, many pupils often favour it. Once the students have accessed the quiz, the questions begin to appear on the screen in a randomised order on the device that they are using. This prevents pupils from copying answers from one another and it also enables them to control the pace of their own assessment and gives them the opportunity to review their answers on their own at the end of the test. In line with what Kuehn (2019) talks about in his work, the pre-diagnostic testing allowed me to effectively plan my intervention programme for the forthcoming lessons. The pre-diagnostic test was introduced into my intervention programme for me to obtain an understanding of the students’ knowledge pertinent to the Kodu programming software. The data gathered from this pre-diagnostic test enabled me to identify the common gaps in pupils’ knowledge by looking at the answers that were most frequently answered incorrectly. The following figures outline the questions that the pupils had to answer within their pre-diagnostic test.
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A very useful tool available on the Quizizz website is the reports section. Once my class had completed the test, the programme enabled me to generate a report which shows the pupils’ answers to the questions presented in the quiz. The report enabled me to specially look at each student’s individual scores along with the overall class score. This was very beneficial as it enabled me to easily identify the common gaps in pupils’ knowledge as it flagged up the questions that were frequently answered incorrectly. 
Before I started the quiz, I made sure that I abided by the ethical guidelines that I have previously discussed in this report and made sure that I explained the whole research project to the class in great detail and made specific reference to why I was using the exit tickets as the plenaries for the lessons.  I informed them of what my research was going to be looking at and I made every pupil aware of how the research process would affect them and how their data would be used in my study. Every pupil was made aware of his or her rights in this project and I made it clear that they did not have to participate if they felt that they didn’t want to.  I did this to respect and value the pupils’ beliefs despite the parents and guardians already giving permission for their childrens’ data to be used in my study. However, from my ethical stance, I felt that it was crucial to also gather informed consent as this ensured that “participants understood and agreed to their participation without any duress, prior to the research getting underway (BERA, 2011, p.5).” 
Following the presentation of the research brief, it soon became clear that there were a number of pupils who were unsure about whether they wanted to participate in the study. Therefore, I encouraged them to carry on with the lesson as normal and assured them that we would come back to this at the end of the lesson. The use of the quizizz enabled them enjoy the remainder of the lesson and almost forget about the research brief for a short period of time. This was a result of the quizizz showing the live scores of the pupils’ answers on the interactive whiteboard. According to Becta (2003) interactive whiteboards within the classroom motivate students and increase their attainment levels due to the ‘high level of interaction’ with the data they can see that their involvement changes. 
Upon discussing the research project at the end of the lesson and providing clarification on their involvement within my study, the pupils felt that they knew enough information to make their decision as to whether or not they wanted their data from their tests and exit tickets to be used in my study.  
Consequently, I instructed the pupils to complete the exit ticket as normal (see figure 7), however I instructed the pupils to draw a smiley face on the back of the of the ticket if they were happy to be a part of the research or a frowning face if they did not want to be a part of the study. 
Figure 7
[image: ]


Upon collecting the exit tickets in at the end of the first lesson and analysing the data and written on both sides (see appendix) it was made clear that there were a number of children who wished to be withdrawn from the research. Collectively, the class teacher and I noted down which particular pupils wished to be withdrawn and the results were very interesting. We found that the pupils who chose to withdraw from the project were either identifiable on the CLA (Children Looked After) register or the FSM (Free School Meals) register. 
The findings from this pre-test made it clear that there were some significant gaps in the pupils’ knowledge, however this was expected due to the majority of the pupils never experiencing any computer programming prior to this. The results from the first test were quite poor as the class only achieved 52% accuracy. This highlighted the significant gaps in pupil knowledge and enabled me to look at what areas I would need to address first in order to help the pupils begin to make progress in developing their own games. Despite the significant gaps in the knowledge, it is important to note that the best individual performer achieved 82% accuracy whilst the worst achieved 27% accuracy. 
The following lesson, I planned solely based on the feedback I had received on the Exit Tickets. The majority of the findings found that there was very little knowledge of how to program their characters to move. Therefore, the majority of this lesson was spent recapping how to add in the features they needed to include in the first lesson along with numerous pupil led and teacher led demonstrations embedded throughout to “live model” how to correctly program the characters to move around in their worlds. Upon reflecting on the information I collated from the pupils second exit ticket, I was able to see a vast improvement in pupils’ self-assessment and confidence levels in coding. Therefore this implies that the feedback I received helped me help the pupils make significant progress in the work they were producing. Likewise, this information was again used to inform my planning for the upcoming lesson. However, a number of the more abled and talented pupils had informed my in the lesson that they had completed the first two task a lot quicker than the others and were keen to push on and programme their characters to score. Therefore, this informal data that I had obtained, coupled with the information I received on their Exit Tickets enabled me to continue planning my lessons in to support the pupils and ensure they were all making progress. Like the previous lesson, the third lesson mainly consisted of pupil led and teacher led demonstrations embedded throughout to “live model” how to correctly program the characters to move around in their worlds. However, for those who wanted to know how to programme their characters to develop a score, I added an exemplar piece of coding (see figure 8) to enable them to see an example of what they needed to produce to make their characters add a score. This meant that I could then support the characters complete the coding that they hadn’t quite finished in the previous lesson. 
Figure 8
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Within the final lesson of intervention programme, I felt that it would be wise to encourage the pupils to participate in post-diagnostic testing to assess whether any progress had been made as a result of the interventions. This test was identical to the pre-test they completed and I chose to use this to see if the pupils’ knowledge and understanding of how to effectively programme on the Kodu Game lab had improved. If the pupils scored higher in the post-diagnostic testing, I would then be able to assume that they did so as a result of the intervention programme that I ran.  The intervention programme was run solely on the feedback that I had acquired from their Exit Tickets which suggests that the effective use of AFL through the exit tickets ensured that I was able to scaffolding the pupils learning and ensure that they all had the relevant support and resources to help them further develop their knowledge and understanding of coding on Kodu.   
The findings from this post-test made it clear that the exit tickets were effective form of AFL and the feedback they provided me, enabled me to effectively plan my lessons to ensure I continued to support the pupils and making sure that they were making progress in the lesson. The class improved their overall accuracy to 66%, which is an increase of 14%. Furthermore, the best individual performer improved their accuracy to 100%, which is an improvement of 18% whilst the worst performer also improved their accuracy to 45%, meaning that they had improved by 18%. 







Conclusion 
Now that the research process has been fully defined in this report, it is now achievable to draw together a conclusion to provide answers to the main research question. Based on the research methodology I chose to adopt in my study, I would argue that the use of exit tickets did effectively improve pupils’ knowledge and understanding of how to effective programme in the Kodu Game Lab. 
From analysing the data that was captured in both the pre and post diagnostic testing it is very clear to see that the feedback enabled me to plan my lessons to provide as much support as possible to ensure the pupils made progress at each different stage. 
The exit tickets were effective in many ways in my research. Firstly, they ensured that every pupil contributed to the lesson. As outlined by Fowler, Windschitl and Richards (2019, p.20) they “provided a protected platform for students who do not typically contribute to publically sharing their perspectives.”This helped me obtain the more reserved pupils’ perspectives a lot easier than normal.  Over the twelve-week placement, I often found it difficult to encourage the quieter and less confident pupils to share their ideas or work with the class. If I had conducted this research earlier in the academic year, I would have definitely considered using this more frequently, particularly as mini plenaries throughout my lessons with a number of my classes to ensure I was doing everything I could to support the ore isolated learners. The use of the exit tickets also enabled me to identify the struggles the pupils were facing and plan my upcoming lessons in response to the data I was able to achieve. As Marshall (2018) implied, exit tickets were an effective tool that enabled me to identify the specific parts or areas within a lesson, where pupils felt they struggled or didn’t quite understand what I had said. Coupled with the ability to effectively plan my lessons following an analysis of the data I had received, they also enabled me to assess the pupils’ data they shared within the self-assessment section of the ticket. This data also proved that the exit tickets were effective in ensuring pupils’ confidence levels in programming were continuing to grow. This occurred as a result of me listening to their areas of concern and focusing my lessons on ensuring these gaps in their knowledge was removed.
It is important to note that despite the evidence showing that most of the pupils made progress as a result of this intervention, some of the pupils in the class missed the pre-testing due to absence on the day. Therefore, I was unable to determine whether the exit tickets were the underlying factor, which resulted in them improving their test scores.  

Limitations 
It is of equal importance to consider the limitations of this research project within this report. Whilst it is fair to suggest that the use of exit tickets did help develop the pupils’ knowledge and understanding of how to effectively programme in the Kodu Game Lab for the chosen class, it would be very reasonable to suggest that this may not have worked as well for other classes. If there were additional class participating in this study, then I would have been able to compare and contrast the data being captured in the classes and consequently, produce a more valid and realistic judgment on the overall effectiveness of exit tickets as an AFL strategy. However, that said, this was unavoidable as it is a common issue being a trainee teacher. We have very little say input into the timetable that we receive and therefore, we are often left with a large number of classes with a small numbers of their lessons. The sample size was very manageable and I can see why the university advised this, however in order to develop a more profound analysis of the effective use of exit tickets, I believe that a larger sample size would have helped. 
The fact that this research project was conducted over such a small timeframe is also a limitation to the study. I was only timetabled to teach the class I chose to conduct my research in three times over the fortnight which mean that sometimes the amount of time between each session can affect how much information the pupils can retain. The research project was conducted over a three-week period however, in order for the findings from this to be more valid, it would have been more beneficial to extend the research window and increase the amount of lesson within my intervention programme.  
I also believe that more time should have been spent in preparation for this project to ensure I, as the enquiring practitioner really understood the true concepts behind educational research and reasoning behind why it is so important that I should be regularly conducting research within my classroom, regardless of the amount of time I have with my classes. Moreover, longer periods of observation prior to this project commencing may have also impacted on the results and the pupils being further into their scheme of work for this topic may have also meant that their knowledge was already at a higher starting level. 
A further limitation to this study was that I was the pupils’ teacher and a researcher at the same time. As a result of teaching and researching within this class at the same time, it would be fair to suggest that some of my judgements may have been inaccurate given that I was regularly transitioning between each position. 
Future Development
From completing this research project, it has become apparent that my role as an enquiring teacher plays a pivotal role in ensuring that as teachers, we are prepared for the continuous changes that continue to emerge in the education sector. It has become clear that educational research ensures that we continue to develop our knowledge and understanding of how to effectively teach. I will continue to look into and evaluate the importance of research within the classroom and will attempt to conduct a number of additional studies within my classroom help with my professional development. I will continue stress the importance of conducting research within my classroom with my colleagues as it is inevitable that it plays a pivotal in ensuring that I am providing my pupils with the best possible learning experiences and opportunities that enables them to prosper and achieve even better outcomes as a result. 
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Question 5 © 30 seconds

Q. Which of these creates an orange apple when octopus see jet?

answer choices

® Grey @ rurple

Question 6 © 30 seconds

Q. What do you need to do to get a start up message?

answer choices

. Add a description when saving . Turn on the option in the menu

. Add a countdown object
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Question 7 © 30 seconds

Q. Which button on the keyboard is the 'back' button in Kodu?

answer choices

. A . Esc
. Space bar . Delete

Question 8 © 30 seconds

Q. Code is...

answer choices

. when it's not warm. . the dog from Garfield.

. a song or poem dedicated to someone. . instructions in a computer program.
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Question 9

answer choices

. Right Click -> Object Settings
. Right Click - World Settings

Question 10

Q. How do you resize a character?

. Left Click -> Up and Down Arrow

Q.Koduisa language

answer choices

@ Text

. Block-Editor

© 30 seconds

© 30 seconds
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Question 11 © 30 seconds

Q. Which of these is NOT a character within Kodu?
answer choices

. Kodu . Jet

. Cycle . Bus
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A TICKET TO

2 ENABLE THE OWNER TO LEAVE THE LESSON=6

Please draw a line to match the Write step by.step instructions on how to
gorrect tool to the correct description. program your Kodu to add a score.

e

‘5 Ground Tool
L2 ‘!1

‘ Add Hills

=,

0

"' Object Tool

L LIXH

How would you rate your effort in

today’s lesson? (Please circle a

number). How confident do you feel in

programming characters/objects in your
own worlds on Kodu Game Lab?

(Please put a tick underneath the Emgjj that best
matches how confident you feel).

EXIT TICKET

123 4567 89 10

Pupil Name:

Date: Friday 15% February 2019 g Q e

Class: Year 7 GY - Computer Science

LHMO
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1ask 3

Exemplar Code for (Kodu Character) to add a score once the character bumps into an
apples.
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A TICKET TO

> ENABLE THE OMWNER TO LEAVE THE LESSON-S

Please draw a line to match the
correct tool to the correct description.

Write step by step instructions on how to
program your Kodu to add a score.

How would you rate your effort in
today’s lesson? (Please circle a

_
|
v number).

programming charact _
own worlds on No&ﬁ.

(L] Hmmpmmu@.@s

Pupil Name:

Date:
Class:

NP
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6’ 11 Questions ® HIDE ANSWERS

Question 1 © 30 seconds

Q. How do you change the colour of an object?

answer choices

. Hover and then use the left and right arrow . Hover and then click on the colour you want

keys
. Hover and then use the scroll wheel . Hover and then use the up and down arrow
keys
Question 2 © 30 seconds

Q. To add land, water or hills when creating your game you left click. How do you take them
away?
answer choices
. Right Click . Press Escape
. Rub them out . Ask the teacher
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Question 3 © 30 seconds

Q. Which of these is not an object?

answer choices

Question 4 © 30 seconds

Q. Which one of these makes the Octopus move quickly when the
Up Arrow is pressed?

nE e
o il £ bewcy

answer choices

. Purple . Grey
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