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Introduction
The focus of the research for this paper is curriculum development and enhancement, with particular attention to how Key Stage 3 (KS3) pupil’s abilities to learn and apply the formal elements of Art and Design will build not only on their literacy and numeracy skills, but also their critical thinking skills and transfer of all skills. All research will be conducted at School X, which will be referred to as such in line with research guidelines for ethical education-based research provided by the British Educational Research Association (BERA), to keep the identity of the school and the students involved confidential.

A co-educational community school based at the centre of a city in South Wales, School X caters for students aged 11 to 16 and is maintained by the local authority. There are currently approximately 460 students, supported by 40 full-time teaching staff. Of the student population, just under 50% are receiving Free School Meals (FSM), which is significantly higher than the local and national averages, which stand at 18.3% and 16.6% respectively. The number of students recognised for Special Educational Needs (SEN) is 63.3%, this is also much higher than the local and national averages, 28.1% and 25% respectively (Welsh Government, 2018). School X is well-known in the local area, and by inspectors, for having an excellent SEN support team and specialist unit which works closely with the mainstream teaching staff to provide support for the students and to integrate the SEN students into as many mainstream classes as possible (Estyn, 2016).


Literature Review
Curriculum development and enhancement comes due to the need to bring the reality of day to day life into the classroom and to keep up with modern life (Oksiutycz & Azionya, 2017). Action research is often used in education-based research as it can be recurring and continual, allowing teacher-researchers to methodically reflect on their teaching and the student-participants' learning, then adjust the delivery of lessons and resources accordingly to improve teaching and learning practices (Costello, 2003; Little, 2012). Action research has been defined as “any systematic inquiry conducted by teacher researchers, principals, school counsellors, or other stakeholders in the teaching/learning environment to gather information about how their particular schools operate, how they teach, and how well their students learn” (Mills, 2014, p.8). It is “a type of reflective problem solving familiar to most professionals that has often been alluded to, but less often explicated as a crucial approach to knowledge and skill acquisition and teaching” (Thornton, 2013, p.6). However, as the research and practice are often executed simultaneously, action research is not seen as a liner process (Oksiutycz & Azionya, 2017, p.198). Each cycle of teaching and learning is reflected on and analysed after the introduction of a teaching innovation and improvements are made before the next cycle starts. There are a number of reflective practices a researcher could us, one being critical self-reflection which exposes assumptions by thoroughly analysing one’s practice (Brookfield, 2015). Another is reflexive inquiry, which takes into account personal experiences that may have influenced choices made and to analyse them from a critical position (Cole & Knowles, 2008). Modern teachers are therefore tackling the task of preparing students for a future that cannot yet be perceived, and at the same time must be proficient at diagnosing misconceptions and planning remedies before implementing and then ultimately testing interventions (Darling-Hammond, 2005). 

For arts-based researchers they are used to doing this as part of their personal art practice, but is often sporadic at best and as a reaction to external factors that created a peak of emotion, and not as a drive to benefitting short or long-term growth (Clarke & Bautista, 2017). Action research can be divided into three main driving forces: professional; personal; and political (Noffke, 1997). For many arts organisations in partnerships with schools it is a way of assuring future government funding by demonstrating that student learning has occurred, which has naturally led to them taking “further steps to examine the impact of arts partnerships on teacher learning (Burnaford, 2007, p.35). In turn, this has led to the assessment of program outcomes, how the arts should be taught and who should be teaching them (Mahlmann, 1996). It has also raised questions about contemporary art, participants’ interaction with it and how learning through these interactions can affect and research into the relationships between interactions and learning. (Jokela et al, 2015). This could be argued that it is a version of learning where knowledge and emotion along with art and science are all social construction, and not available for any style of assessment (Berger & Luckmann, [1966] 1994).

Assessment in Art and Design is tricky, there is no external and nationally recognised testing before the students enter their GCSE and is often left to the educators that taught the students. Some argue that the reliability of the grades awarded, as it is “totally dependent on effective moderator standardisation procedures – a very considerable challenge” (Steers, 2003, p25). However, it could also be said that a teacher’s judgements, with their personal knowledge of the student’s efforts and abilities, can be more reliable than standard nationalised testing (Harlen, 2004). As the disciplines studied under the current Art and Design national curriculum are somewhat unlimited, it could be said that the assessment criteria are generic, in order to be able to accommodate for the broad range of specialisms, which in turn makes it difficult to apply to alternative outcomes (Steers, 2003). It has also been argued that Art and Design should not be graded at all, that it should be a “sanctuary against school regulations, where each youngster is free to be himself and put down his feelings and emotions without censorship, where he can evaluate his own progress toward his own goals without the imposition of an arbitrary grading system” (Lowenfield & Brittain, 1982, p.163). Some have also said that at some point the need to assess will surpass the creativity and teaching and learning held in an art classroom (Bensur, 2002). This falls in-line with the school of thought that our current education system is too high-stakes for students (Gibbons, 2009; Mason & Steers, 2006), and that educators often intervene with “effective prescriptors for their students to follow that raise examination scores and, in turn, satisfy the various demands of league tables, inspection and threshold payments. But whether such a dominant conventional approach encourages real creativity and is in the best interests of pupils may be another matter” (Mason & Steers, 2006, p.122). Indeed, many teachers may find assigning grades to a students’ outcome debasing to the creative journey the student would have gone through to be able to produce such a piece (Gruber, 1994). It is regularly agreed a student’s learning in art cannot be quantified accurately by any single form of assessment, due to the breadth and depth that art can be discussed to (Gruber & Hobbs, 2002, p.16).

“The challenges of the next century must be met by citizens with enormous energy and well-developed capacity for imaginative discipline. Our communities need creative pioneers, adept at risk taking, challenging assumptions and questioning conventional wisdom. This is the domain of the artist: listening, translating, borrowing and synthesizing.” 
- William Cleveland, 1992.

The creativity that Cleveland (cited in DeLuca, 2010) is describing could be interpreted as critical thinking, which has been defined as “reflective and reasonable thinking that is focused on decided what to believe or do” (Ennis, 1985, p.45). The skill of critical thinking is essential to the new curriculum that Donaldson (2015) has laid out for Wales, stating that in order for students to become enterprising and creative they must be able to apply the skills learnt in one AOLE across all AOLEs. Art and art-based learning has been defined and re-defined many times, from its first recognition as an experience that should be held every day (Dewey, 1934), to a channel for placing oneself within the wider world (Greene, 1995), this too would fit within a description of critical thinking.

The role of critical thinking within Art and Design cannot be minimised, as it cannot be developed in isolation, as it needs a subject for it to be applied to and tested on (Housen, 2002). It could be argued that critical thinking skills do not have to be taught explicitly, only encouraged, and that the measuring of the transfer of those skills presents many obstacles (Housen, 2002). Starting and furthering a student's developing critical thinking skills during their Art and Design lessons is essential and unavoidable (Catterall, 1998), and it is thought that they can often use these skills across a number of subjects and AOLEs. Many art teachers are recorded to have reported an increase in critical thinking (Hamblen, 1993). However, some believe that there is no absolute proof of students’ abilities to do this, and what is there is insignificant statistically speaking (Eisner, 1999). This is disputed by others, using national testing in America as evidence that those with an arts-based education background consistently achieve higher percentage point averages than those without (Murfee, 1995). But some remain pessimistic about the ability of students to transfer any skills at all across subjects, much less critical thinking skills (Lave & Wegner, 1991).

Some worry that by over-emphasizing the ability of students to learn critical thinking skills from Art, and therefore be able to transfer those skills to core subjects or real-life situations, takes away from the existence of art for arts’ sake. They instead ask, “how reading and math courses contribute to higher performance in the arts?” (Eisner, 1999, p.143). This is argued against, saying that using the opposite argument may restore or rejuvenate the funding that the arts are consistently losing (Catterall, 1998). Where it can be agreed is that the arts in education need championing, as that is where our communities, economy, society and children will benefit most from in the future (Catterall, 1998; Donaldson, 2015; Eisner, 1999). This has been re-enforced by studies around the world, calling for more investment - in every way possible - in the arts in education (Buie, 2012), stating quite clearly in research that students could have much strong vocabulary, better risk calculations and confidence in displaying their learning (Burton et al, 1999). The only remaining issue is how exactly critical thinking skills can be taught and tested effectively (Housen, 2002).

As outlined in ‘Successful Futures’, the modern working work and economy of Wales will demand that those joining the workplace have not just literacy and numeracy skills, that they must also have problem-solving skills, creativity and critical thinking abilities (Donaldson, 2015). This means introducing students to a number of roles and perspectives beyond the current restrictions of the individual subject’s national curriculums (Lombardi, 2007). This is supported through arguments that say that integrated curriculums could lend themselves to a students’ understanding of the experiences of modern life (Parson, 2011), and that the subtle but complex demands of the arts would underpin the learning that takes place in many other AOLEs (Eisner, 2002).

Assuming what we can, from the statistics provided, about the backgrounds of the students in School X, many could be considered at risk, and their potential to thrive in the new curriculum questioned. However, studies have shown that underpinning their learning with skills that could be transferred from the arts can have an overwhelmingly positive impact on their overall learning and on their additional skills, such as critical thinking and problem solving, by bringing in larger concepts that could seem to have no implications to their daily lives (Li et al., 2015). This could be said to apply to all students, not being restricted to at risk students. It could be argued that currently not enough integration of cultural experiences and so-called low forms of art within a student’s school experience, that they should be used to give students context for these larger concepts that are being taught (Allen, 2003). However, some worry that having critical thinking as a learning objective in outcomes could “atomise practice into discrete skills” (Addison, 2014, p. 317).

Mindsets are something that have to be discussed when talking about the new Welsh curriculum, as the idea of instilling a growth mindset in learners, and therefore into the future society they will inhabit, could play a large part of what will create ambitious and capable learners (Donaldson, 2015). Dweck (2017) puts people into two categories when discussing mindsets. There are those that believe that your abilities are decided at birth and cannot be changed, they are thought to have a ‘fixed mindset’. In contrast, those who believe that “your basic qualities are things that you can cultivate through your efforts, your strategies and help from others” (Dweck, 2017, p.7), have a ‘growth mindset’. Giving students the confidence to believe they can achieve anything is an ideology that few can argue against without seeming pessimistic about the continued posterity of society.

School Policy & Practice 
For a long time, the focus of School X and every department within it has been the Literacy and Numeracy Framework (LNF), which was implemented by the Welsh Government six years ago (2013), as the reading ages of the students arriving from primary school ranges from 5.0 years to 16.9 years, with the majority of the cohort to have a reading age lower than their own age.

Although there is no policy on critical thinking skills at School X or within the Expressive Arts Department, Blooms Taxonomy (1956) is used throughout the school as the basis of all teaching and learning. However, it could be argued that through Bloom’s critical thinking is being not only taught but encouraged. A recent addition to school policy has been for all faculty to embrace a growth mindset, and to encourage all students to adopt the same way of thinking. In addition to this the Expressive Arts Department has decided to adopt the new Welsh curriculum, Successful Futures, ahead of the scheduled start date and this could support students’ ability to transfer skills across subjects and AOLEs.

In line with Successful Futures (Donaldson, 2015), the Expressive Arts Department has decided to implement the new curriculum by having an over-arching theme for each term which will then be broken down into topics that will be explored by the subjects at the same time. For example, autumn term will be dedicated to the theme ‘My World’, in which the students will explore the world they are in and 

All these policies have the potential to have a positive impact on students learning experience, from attendance to assessment, and therefore on their critical thinking skills and the transferal of those skills. However, it could take a few years for the policies to be cohesive and to have the full impression they are theorised to have.

Methodology & Ethics 
In order to explore the research question, a pre-test and post-test format was used for data collection, with lesson starters and plenaries within the research time period that would focus on the formal elements of art with several different activities. Group work and games would be the main components of all starters, with the plenaries then being individual tasks to recall and cement the learning that occurred in the starters and throughout the lesson. Starting with group work, placing the students in groups of mixed ability, would allow the students with existing knowledge to identify the correct answers and reason it out with the students lacking existing knowledge. This passing on of knowledge through peer-assisted learning can often be a relevant model of learning for those with SEN (Lafont et al, 2017), which is particularly high in School X, as previously discussed. Students also often naturally peer-assess each other during groupwork sessions, considering their peers participation and quality of work being produced, and therefore come out with better results for it (Shak, 2016). During plenaries, students are set individual tasks where they will be tested on their learning since the beginning of the lesson and given the opportunity to reflect how their understanding has altered. As the basis of the research topic was the understanding of the formal elements of art, it would be impossible to conduct an Art lesson without referring to the formal elements, but this could be used to reinforce the students’ understanding of the terms used and when they are appropriate when analysing art.

The advantage of using a pre-test and post-test design is the ability to design the most appropriate testing for measuring the programmes impact or effectiveness (Kumar, 2014). The testing can also provide opportunity to recognise a students’ strengths whilst simultaneously pinpointing any weaknesses (Cohen et al, 2007). As the students are already set into classes according to their literacy skills and reading ages for all Expressive Art subjects, the need for placement testing (Gronlund & Linn, 1990) is negated. The testing would also have criteria that the students would have to achieve in order to get partial or full scores, according to a pre-determined standard (Cunnigham, 1998). This would allow for the research to quantify exactly what each student has, or has not, learnt, which norm-referenced testing would not allow for, as it would only show “how well one student has achieved in comparison to another” (Cohen et al, 2007). 

The testing itself was a written paper, with the post-test being identical to the pre-test, to limit the possibility of students misreading or misunderstanding a question. This was also addressed by the teacher-researcher taking the student-participants through the test a question at a time before they could start completing it. During this time students were able to ask any questions about the test, their participation in the research and the researcher could ensure understanding of the test questions. It was made clear that the student-participants could be removed from the research results pool at any time, with the understanding that they would still take part in the testing and all tasks and lessons. The students were also informed that their results would all be confidential and any published would be anonymous. Doing this allowed for the power balance of the researcher to participant be fair, as the students were no pressured to take part in the teacher's research. All data was encrypted and kept confidential on a password protected memory stick, the school and all participants kept anonymous, in line with the BERA (2017) ethical guidelines for educational research and with the European Union General Data Protection Regulation (EU, 2018).

The scheme of work the students were studying in Art at the time of research was ‘Multiculturalism’, with a focus on the topic ‘Islamic Art’. An Art and Design scheme should, among other things, “identify key concepts and terms and build pupils’ art-based vocabulary” (Addison & Burgess, 2003, p.68). Each lesson often follows a constructivist learning approach, building on a learners existing knowledge whilst also adding to skills and experiences the learner is exposed to and from the community around them (Pritchard, 2009). Many still use the visual, auditory, reading and kinaesthetic (VARK) learning style when teaching (Fleming & Mills, 1992), believing that learners have one learning strength that benefits them over others. This has been argued against by many, as “there is no evidence that the model is either a desirable basis for learning or the best use of investment, teacher time, initial teacher education and professional development” (Coffield et al, 2004, p.35). All tasks were offered to students through all VARK models, where available and sensible, allowing students to use all learning styles.

The conditions that were able to be controlled included, but were not limited to: the tasks, activities and lesson plans; testing conditions; and resources. In these respects, all students had identical access and conditions. However, there are always external conditions which are outside a researcher’s control, such as: parental support; timetable restrictions; extra-curricular activities; diet; and attendance. To this end, any students that missed lessons due to attendance, whether caused by illness or extra-curricular activities, had their results removed from the results pool as they would not have had an equal access to the lessons, tasks, resources, etc. As many of the students are recipients of FSM, the certainty of a healthy and balanced diet as defined by the Eatwell Guide (PHE, 2018), was not dependable and could affect the results, and will therefore need to be considered as part of the evaluation process.

The year group considered for the research was the current Year 7 cohort at School X. The year group is a good example of any cross-section of the school in terms of FSM, SEN, gender mix and reading age range. Of the 101 students in the year group, 42.6% are female, 57.4% male and 45.5% are receiving FSM. 50.5% are recognised as having SEN requirements, which can be broken down further to 20.8% and 18.8% on School Action and School Action Plus respectively, whilst 10.9% of students are statemented by the local authority. The actual ages of the year group ranged from 11- to 12-years old, however the reading ages ranged between 17 years to five. Generally, these are statistics that fit with the overall profile of the whole school.

Intervention A was planned to cover the starter and plenary of a one-hour lesson. As the students arrived, they were put into five groups of six and each member of the group was given a segment of a colour wheel. Working together and communicating their ideas they then had to place their segments into the correct order, within a given time limit. They were then shown the correct way a colour wheel should be completed, and a mnemonic given to help the students remember the correct order of colours. Of the five groups, three got it correct. One group had put the secondary colours as one half of the circle and one group had mixed up the blue and purple segments. As the plenary, students were set the task of completing a colour wheel using coloured pencils, and then in each segment of the colour wheel listing objects that matched the colour of the segment. MAT students were given the opportunity to create their own mnemonics to help them remember the correct order the colours should be in.

Intervention B was also planned for the starter and plenary of a one-hour lesson. On arrival the students were put into the same groups as in the previous lesson, and this time they were given a sheet that had the definitions of the formal elements, with small sketched examples of each, and small flashcards that had the names of the formal elements on them. They were asked to again work as a team and communicate their ideas clearly within a given time limit to match the name of the formal elements to the definitions and examples. One group of the five matched the names and definitions correctly, however all four other groups mixed up ‘space’, ‘form’, and ‘shape’. This may be because the three definitions are similar and the concept of the three being separate entities could be a complex idea for the students to grasp. The students were then shown the correct names of the formal elements with the correct definitions and had to correct any mistakes they had made as a group. For the plenary the students had to complete a small sketch that would illustrate each of the formal elements in one image and then label the sketch accordingly. All students achieved this task well and showed an excellent understanding of even the more complex ideas. MAT students were then asked to present their work to their peers.

There was a third intervention, Intervention C, that would have tackled the misconceptions found in the final two questions in the pre- and post-testing. This intervention was not delivered due to a school trip, that all Year 7 students had to attend, and fell over the course of days that would have been during the third lesson in the sequence. For this reason, the results of the final two questions will not be included in the results pool for analysis.

Evaluation
To identify the areas of successful learning the teacher researcher decided to only focus on the first four questions of the pre- and post-testing. This was largely due to time limitations and as the class chosen as the participants for the research missed a lesson due to a school trip, which meant that the lesson that would have involved interventions related to the last two questions in the testing was not able to be delivered before the post-test session. In order to analyse the data successfully each question was given a specific criterion that students had to meet in order to be awarded partial or full marks in each question. To this end a brief overview of the results will be given before each question is evaluated individually. The results are looking at the testing of 23 out of a possible 28 students from the top set of a Year 7 class in School X, five students have not been included as three wished to be removed from the research pool and two missed lessons due to illness and extra-curricular activities. 

When assessing the testing, the spelling was not assessed as the reading ages of the students is so varied, they were all 11 or 12 years old at the time of testing, yet their reading ages varied from 10 years 3 months to 17 years. It was decided that so long as the answer could be deciphered clearly then a student would not be penalised based on their spelling. Of the class, nine students were receiving FSM and six were recognised as SEN, this information can be viewed in Appendix A.

The overall results of both the pre and post testing were wide ranging and do not immediately present a clear trend in learning. To make the most sense of them, the percentage point differences will be examined, the results being discussed can be seen in Appendix C. Of the 23 students in the results pool, only one student achieved full marks in both the pre- and post-testing. Seven students maintained the same results in the pre- and post-test, however their scores ranged from 57% to 86%. Eleven students increased their results, with the greatest increase of fifty percentage points, and the smallest being seven percentage points. Unfortunately, five students’ results went down, the smallest loss being equal to the smallest gain and the greatest loss of percentage points was twenty-one. Due to the nature of the testing and the topic being tested does not give a clear overall indication of how well the students fared in their learning, as will be explored in the examination of each question individually.

Question 1 simply asked students to list the three primary colours, the students would be awarded one point for each correct answer. The misconceptions in this question were addressed in Intervention A discussed previously. In pre-testing 17 members of the class got full marks for this question, with only one student getting zero and five students getting two of the three points available. Of all the students that achieved full marks in the pre-test, only one student, Student 6, dropped any marks. This could be due to a misconception that was produced by the intervention or due to the copying the correct answers during the pre-test and then, either not having the same person sat next to them in the post-test. The student who received zero in pre-testing proceeded to get full marks in the post-test, along with Student 10, who increased from two marks to three. The remaining four students to discuss all got two scores in the pre-test and held that score in the post-test. Overall the students had a general upward trend in results, many did very well to start with, although it was a shock how many did not have this basic knowledge to start with.

In the same style as Question 1 in design and grading criteria, Question 2 misconceptions were also addressed within Intervention A activities, however this time the students were asked to list the three secondary colours. 17 of the 23 students in the results pool achieved full marks in the pre-testing, same as Question 1, but again the same student, Student 6, dropped a mark in the post-test while their peers held on to their full marks. Only one other result went down, from getting one mark to zero. Four of the students improved their grades, one by two marks and the other three by one mark. The remaining student received the same result, two out of three, in both the pre- and post-testing. Although this shows similar learning trends to Question 1, Students 6 and 21 are currently students who were marked as cause for concerns within the class. This became clearer as the testing continued and was independently expressed by other members of staff in the Expressive Arts Department and in the wider teaching faculty. 

Student 6 is a male student, not receiving FSM, with a reading age well within reason relative to his actual age, however he had recently been added to the school action plus list, so a loss in results could be due to a reaction to having his SEN status upgraded. During class he was not afraid to share his thoughts on a topic and often showed good understanding of both simple and complex ideas in Art. Student 21 is, on paper, almost the complete opposite to Student 6. Female, receiving FSM, without any recognised SEN, and a reading age slightly higher than their own, and the personality presented in class was very different to who the student was in one-to-one situations. In a class setting, if called up to answer a question or otherwise, was a very shy student unwilling to openly share ideas without a great deal of encouragement, which was a stark contrast to the person she could be if alone and talking about a subject that really enthused her. It is interesting that two, seemingly very different students, could yield such similar results. This trend continues throughout the testing and causes the question of students' motivation, it’s possible that as the students were aware, within BERA guidelines (YEAR), that the results would have no effect on their school record meant that they did not have a motivation to succeed in this particular testing scenario.

Students were asked to complete a correct colour wheel using the secondary and primary colours in Question 3. This could be a struggle for some students, as if they categorised the colours incorrectly in Questions 1 and 2 and yet relied on those answers, they would simply be transferring their incorrections, therefore losing marks on this question too. The colour wheel, when completed correctly, should have the three primary colours, red, blue and yellow, separated by the secondary colours they create when mixed, purple, green and orange. If it was completed with the correct colours in the correct order, this would grant the student full marks out of the two available. As there was a possibility that the students could have the right colours but not in the correct order, there was a single mark available for them. Those that used incorrect colours would never be able to get the correct order, which would result in a zero. The misconceptions raised in the pre-testing for this was, as with Questions 1 and 2, targeted by the activities implemented in Intervention A. In the pre-test twelve of the students received full marks, and only one of those students dropped any marks in the post-testing, the rest all maintained their scores. Five students increased their results between pre- and post-testing, four by one mark each to then get full marks, with one student going from zero to full marks. One student dropped from receiving full marks in pre-testing, to one mark in post-testing. Three students got zero in both pre- and post-testing, two of which are Students 6 and 21, that have been previously discussed. 

As Questions 1 through to 3 all related to Intervention A and all had similar data trends in learning displayed through the pre- and post-testing, a general understanding before interventions took place by most of the students, an increase in understanding and learning for some students, and only a drop for select students, the majority of which are students already noted as cause for concerns when it comes to staying with this particular class. The groupwork involved in Intervention A could have hidden, or carried, the students without pre-existing knowledge of primary colours, secondary colours and the colour wheel. However, the independent learning tasks should have cemented the learning from the group work and any incorrections made previously, but in that instance the students could have copied from students that had already displayed correct knowledge on the topic.

There were a possible six marks available in Question 4 and it was regarding the names and definitions of the formal art elements. Students were asked to join the name of the formal element with the correct definition, by creating a line between each one. The style of the question, however, did mean that if one answer was given incorrectly then automatically that would count as two incorrect answers by default. It could be argued that the statements provided to define the elements were ambiguous, as more than one statement could have been used to relate to one formal element. However, if read thoroughly then, through a process of elimination, it should be found that each statement was clearly only meant for one definition. Only one student got full marks in the pre-testing, which they were able to carry through into post-testing. Two other students were able to increase their marks from partial to full between pre- and post-testing. Eight other students were also able to increase their results, but still only achieved partial marks not full. Seven students maintained partial scores and five students lost either one or two points. Although many of the students results improved, enough worsened to question both the validity of the design of the testing and the interventions being used.

The ambiguous nature of the statements may have caused the students confusion or created misconceptions themselves. The answers may have been understood incorrectly by the researcher, as many students crossed their lines so closely that they could have been the correct connections, but could have been marked as wrong, and vice versa. There is also the possibility that the students were simply guessing, landing on the correct answers the first time and wrong the second. This could also be applied to the students who showed improved scores. Intervention B was used to address the main misconceptions within the class about the definitions of the formal elements. This was delivered in just one lesson, and it may not have been a long enough period to ensure substantial learning about the more conceptual ideas that discussing some of the formal elements can present. Throughout the school year the formal elements were always discussed during any demonstrations and contextual work, but was never taught as explicitly as it was during the interventions, so it is possible that for many students it was still new information that had not had enough time to be processed and a full understanding to be made, resulting in the elements being cemented in the students art-based vocabulary. As this was possibly the most challenging question in the pre- and post-testing, it could be that it made the analysis of the overall results difficult, as Questions 1, 2 and 3 all yielded similar results and trends.

Conclusions 
Looking at the findings it is hard to make any definitive conclusions, due to the testing being restricted to such a small results pool, and short time period and a school with an almost unique student population due to the high number of FSM- and SEN-eligible students. Any conclusions drawn could possibly not be applicable to any other schools, locally or nationally. However, when looking at the results of Questions 1 through to 3, the majority of students did either maintain their results or increased them, indicating that Intervention A was, at best, successful in both teaching and learning, increasing the students understanding of colour theory, or at worst cementing existing knowledge. This could mean that starting with group work to work out any misconceptions held by individuals could be beneficial to learning and understanding, and that this can be retained and later recalled on in independent learning tasks and assessments.


Question 4, as previously discussed, yielded more interesting results. It could be interpreted that the students did not always show an ability to apply critical thinking skills, however, as the students were not given to chance to explain their thought process to the researcher, it may be the case that they did do this, but due to the ambiguous style of the questioning, were unlucky in their interpretations of the correct answers. Students could have been given the opportunity to illustrate an image of their definitions of the formal elements, rather through a literacy-based task. However, that in itself would produce more obstacles, as a success criterion that could not be easily defined would have to be put in place, and the participants’ answers would also be open to interpretation by the researcher, which could be an unreliable testing method. The success criteria would be difficult to design and define as many of the formal elements do overlap and if a participant did one illustration that claimed to have all the formal elements included, it would not show an explicit understanding of each element in its own right. Some students may also be put off from giving the illustration their full efforts as many have a low self-perceived ability when it comes to their drawing abilities. 

Having such a limited time frame with the participants also limited the type of assessment that could be implemented, and this too could have a direct impact on the testing, as students who cannot always convey their efforts coherently in written work may be more than proficient in using the same vocabulary when verbalising their thoughts. Performing research over a longer time period could allow the researcher to give the students more context for the formal elements of art within their daily lives, which may provide the students with a better overall learning and understanding, as the literature reviewed at the beginning of this paper suggests, rather than leaving them as conceptual ideas that the students could not physically apply to their lives.

The testing also did not assess the student's ability to apply their learning from Art and Design to either other subjects from subjects in the same AOLE, such as Performing Arts, or to other AOLEs, such as a core subject like English Literature. This would have supplied a far more succinct view of the participants’ ability to transfer critical thinking skills and creativity. In professional dialogue with teaching staff at School X, many colleagues expressed a scepticism over English not being included in the same proposed AOLE as Art and Drama, as they see the subjects often having a direct impact and an intrinsically natural overlap that cannot be ignored.

A more AOLE-inclusive testing would need to be implemented for this to be explored to its full potential. This could more rigorous interventions that bring more contextual detail to the students understanding of the formal elements in their day-to-day living, deepening their skills but also their appreciation that everything has been designed, either by nature or by man.

As the number of female students outweighed the number of male students by over double, their results could not be fairly compared, and therefore could not be included in the evaluation or conclusion and should be a consideration in any further research conducted. The same could be applied to both FSM and SEN student profiling.

Limitations & Future Development
The main limitation with this study were, without question, the time-scale. It was a very short-term research period which did not allow for measuring the students’ abilities to build on their existing art-based vocabulary and to test their long-term recall of definitions and terms. It also did not provide a long enough window in which the students could provide a completed piece of artwork and accompanying contextual work, that could display a deeper understanding of the scheme of work being studied, due to their understanding of the formal elements of Art and Design. Future developments of this case study would have a longer time scale and more testing to be carried out during that time. Doing this would also allow time to test the transfer of knowledge and analysis skills from one topic to another, and possibly from one subject to another and across AOLEs. A solution to this problem during this particular research could have been to leave the art teacher in School X to implement Intervention C and the following post-testing, rather than the researcher carry it all out during the professional teaching experience placement. However, this could raise issues as a number of factors would be outside of the researcher’s control, ranging from the delivery of the final intervention to the conditions in which the post-test would be sat.

Another limitation to consider is the timetable scheduling, School X runs on a two-week timetable, which means many Year 7 students may have difficulty transitioning into. Some students transitioned from primary school education to secondary well, while others took longer, and some are still trying to find their place.

Other limitations have been previously mentioned, including parental support, diet and extra-curricular activities. These could all have a direct effect on a students’ performance during testing. It has been well documented how an unstable homelife can have negative influences on students learning and their ability to reach their full potential. Unstable homes often come together with poor diet, which is linked to disrupted physical and mental growth. Time to explore these factors and a larger participant pool would allow for these external influences to be tested further. In regard to this and the testing previously mentioned, increasing testing should be done with purpose, starting with a baseline testing for all students upon their arrival at the school. This testing should be repeated at the end of each topic and at the end of the academic year, allowing for student progress tracking and possibly more accurate testing of a student’s understanding of the formal elements of art, much like is currently done in the classic core subjects. The researcher would also have opportunity to differentiate or ‘upgrade’ the testing according to how the cohorts’ learning progresses.

Extra-curricular activities can also have both positive and negative effect on students test results, which are both limitations on the research outcomes. Student learning and understanding may not come directly from the teaching efforts and resources used during the research period. A negative impact could come from a student being tired from extra-curricular activities. Ensuring that all students, including those with SEN, had a full understanding of the questions posed during testing may have given the more able students indicators to the correct answers required. These are all factors that should be taken into consideration, should the research initiated by this paper be developed further in the future.
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