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Can Numeracy Differentiation Allow Numeracy to be Accessible Outside of the Mathematics Classroom?

Introduction
	This research project will investigate the application of numeracy differentiation during one numeracy-based lesson within a Geography Scheme of Work (SoW). The numeracy differentiation was implemented in a Year 8 lesson. The class was constructed of twenty-six pupils. Within the class, there were eight pupils with Additional Learning Needs (ALN). The class also had two pupils who are More Able and Talented.  
	The numeracy differentiation followed the guidelines and recommendations of the numeracy policy for School X. School X provided ideas and suggestions on how to implement numeracy into lessons across various subject areas, across the curriculum. To design the differentiation resources, the mathematics department were liaised with to ensure that all resources were tailored and targeted at the right level for the Year 8 pupils. It enabled the resources to compliment pupils learning within the mathematics SoW. 
	Numeracy differentiation was selected for this research project as numeracy is a large aspect of pupils learning and it needs to be accessible to all, across the whole curriculum. However, numeracy differentiation is deemed difficult to access and problematic to instrument in a classroom. This research project was designed to investigate numeracy differentiation and how best to design it to, to allow it to be successful and effective, to allow pupils to achieve their learning potential.
Literature Review
All pupils, within all schools and paths of education, have the right to reach their learning potential. The Welsh Government state that all pupils should be provided with the opportunity to independently learn and progress. All learners should be allowed the opportunity to be involved in numerous experiences, inclusive of learning needs and abilities (A Curriculum for All Learners, 2010). Differentiation allows for this inclusion to be employed within the classroom. Differentiation allows for all pupils to access education and learning and allows for pupils to be able to reach their full potential. However, there are numerous types of differentiation, that allow for teaching staff to tailor learning experiences based on either a class or a pupil’s individual needs and individual learning styles. 


What is differentiation? 
	In an educational context, differentiation allows the needs of all pupils to be met. Differentiation allows for the educational, physical and mental needs of all pupils in the classroom to be considered and met, inclusively. Lambert and Balderstone (2012. Pg. 205) defines differentiation as “a planned process of intervention in the classroom designed to maximise learning potential based on individual needs”. The intervention allows for all pupils to experience and succeed both within the classroom setting and outside of the classroom. 
Types of Differentiation 
[bookmark: _Hlk513834834]	The National Numeracy Scheme (NNS) (DfEE, 1999) states that differentiation should be manageable for the teacher and within the classroom but provide all pupils the opportunity to learn and progress to a level that is appropriate to their ability and their needs. Differentiation allows for pupils to achieve their learning level and for all pupils to be able to achieve the lesson objectives. It should not compromise pupils’ potential and it should not result in the More Able and Talented pupils being pushed and challenged nor should it allow for lower ability pupils to be neglected or result in them being provided work and experiences that are limited. All pupils should be included, and the education should be inclusive. To allow for differentiation to be effective and meaningful, there are various ways that differentiation that can be introduced into the classroom. 
Differentiation by Outcome
	Differentiation by outcome is a differentiation technique that allows all pupils to be working towards the same outcome but the level of completed work will have different expectations. (S Fox and L Surtees. 2010. P 12). This allows for pupils to have an individual response to the task set which represents their ability and language level. This technique is only effective if the class teacher is secure in what a class is to achieve. Furthermore, the teacher’s expectations should also be explicitly clear to pupils to allow them to achieve teacher’s expectations. 
Differentiation by Task
	Differentiation by task allows for pupils to work on a series of different tasks, that ultimately reach a common goal. It allows pupils to achieve a common goal and then share with others on what they have learnt.  Furthermore, differentiation by task can also allow teachers to produce a set of different resources that allow pupils to be supported and to reach a certain end goal. However, in order for this to be effective and telling, the teacher needs to produce decisive and careful planning. This, in turn, shows that the teacher understands the class and their specific needs. This would allow teachers to plan effectively to provide all pupils with equal prospect to reach a common goal. 
Differentiation by Support 
	Differentiation by support allows pupils to be supported by either resource or by a Teaching Assistant (TA). It is worth noting that all pupils can benefit from the input of extra support, and not just those with a lower ability. A TA can either aid an individual pupil, a group of pupils or even the whole class, whilst the class teacher focuses on a smaller group (S Fox and L Surtees. 2010. P 13). This varied support allows for all pupils to be supported and all needs to be accommodated. 
Differentiation by Graded Tasks and Outcome 
[bookmark: _GoBack]	Differentiation by graded tasks and outcome allows for a whole class to be provided with the same stimulus for learning. However, the differentiation in the stimulus allows for the tasks or questions to increase in challenge and educational level. However, if a pupil achieves a higher level through the graded task and outcome, the level of achievement is not always recorded. It is an overall level, not based solely alone on the graded tasks and outcome. This type of differentiation is only effective when applied over a series of lessons or a series of assessments. If not applied over a period of time, differentiation by graded task and outcome would not be effective. 
Differentiation by Group Work 
	Differentiation by Group Work allows for students to be separated into groups of either mixed ability or into groups of similar ability, to complete a series of tasks together. It allows for pupils of mixed abilities to share ideas and to interpret resources that represent different levels. Whilst this differentiation technique is useful for developing communication skills between pupils, it is limited as to what lessons it can be introduced to. The lesson must lend itself to group work, otherwise effective learning cannot take place. 
Who receives differentiation? 
	A related point to make is that there are many differentiation strategies that can be adopted both in the planning stages of lessons and in the classroom. Furthermore, differentiation should not and cannot be limited to be only providing aid for lower ability pupils and should always be appropriately targeting pupils who need to be challenged to reach their potential levels. Inclusion should be a part of every-day life in a school and classroom setting, allowing pupils equal opportunity and chance, regardless of background, ethnicity, religion, ability and so on. 
	Differentiation is usually associated with pupils with a lower ability compared to those of their peers or national standards. The 1994 publication of ‘Special Educational Needs Code of Practice’ for schools, teachers, governing bodies and so on, requires all teachers to support pupils individual learning needs. Whether this be by differentiated material, differentiated teaching style or by a differentiated curriculum (The Education Act 1996), all pupils should be allowed the opportunity for a meaningful and accessible education. 
In Wales, it is estimated that the 20% of a whole school is More Able and Talented pupils. This equates to 20% of the school population requiring enhanced opportunities to improve and reach their potential and learning abilities (Qualifications, Curriculum and Assessment Authority for Wales, 2003). Hunt and Jebb (2001) argue that “more able students may ‘under-perform’ because they see their capabilities as a liability, resulting in a heavier workload”. Whilst lower ability pupils are usually those who are targeted by differentiation and various interventions, it should not be limited to others in the classroom. All pupils deserve the opportunity to reach and gain their goals and full potential. More Able and Talented pupils are often forgotten during the planning stage of differentiation. 
	This was highlighted by Ofsted in a report published in 2011. Many ‘talented’ pupils were underperforming in Geography. However, M. Biddulph et al. (2015) argues that many ‘talented’ pupils do not reach their potential as they simply do not have the skills required to achieve the higher levels or higher grades. They have not been taught the skills necessary to independently work or independently achieve higher levels. This could be eradicated if teachers planned and designed differentiation that would scaffold their learning so that they had the prospect to develop these skills. In turn, this would challenge pupil’s academic ability and allow them to enhance their geographic knowledge. For this to be successful, it requires careful and considerate planning. Pupils should not be limited by differentiated resource or by outcome, but they should be given the opportunity to explore ideas and concepts for themselves, with guidance and support from the subject teacher, to allow for precise and accurate learning to take place (M. Biddulph et al. 2015. Pg. 174). 
Numeracy and Geography 
Numeracy has long had a strong presence within the world of Geography. It allows pupils the opportunity to explore subject specific content and ideas in an exciting and new way. M. Biddulph et al. (2015) outlined that “being numerically literate enables pupils to get underneath some of geography’s big ideas; numeracy contributes to a deeper more critical geographical understanding” (2015. Pg. 151). This highlights the importance of numeracy and the importance of developing the numerical skills of pupils, to allow them to access geographical ideas and concepts. 
To allow for this to be accessible for each and every pupil, teachers can design and introduce numeracy differentiation. Numeracy differentiation in the Geography classroom allows for each pupil to experience success through a rich and wide curriculum. It is vital for teachers to design numeracy differentiation so that it encompasses all needs and attitudes of a classroom. Numeracy differentiation must be set based on a class and the pupil’s abilities and must allow them to develop these abilities appropriately and effectively (Estyn, 2017).
As well as allowing pupils to develop the four strands that are set out in the Literacy and Numeracy Framework (LNF), numeracy has a dynamic role in Geography and allowing pupils to progress within the subject. As well as the four strands, numeracy allows for pupils to develop their critical thinking skills. This is a vital part of a pupil’s education as it gives them life-long skills that they can apply to numerous scenarios and settings throughout school, as well as further on in life. (M. Biddulph et al., 2015. Pg. 152). It creates a foundation for pupils, allowing them to progress from Key Stage 3, to GCSE, to A Level and so on. This skill development can be applied to Geography but also across numerous subjects. (M. Biddulph et al., 2015. Pg. 153). 
Numeracy Differentiation 
	M. Askew et al (1997) define numeracy as being “the ability to process, communicate and interpret numerical information in a variety of contexts” (1997. Pg. 11). The Welsh Government insist that numeracy is to be taught and integrated in all classrooms, across all subjects. 
There are numerous publications that have been published by the Welsh Government to provide guidance and support for schools and teachers on how to include numeracy across the curriculum. The publications allow teachers to plan for the introduction of numeracy into various subjects so that it is thoughtful and effective, rather than shoehorned in to lessons and SoW’s. 
The first of these publications was introduced in September 2013. The Welsh Government introduced and published the Literacy and Numeracy Framework. The aim of the Literacy and Numeracy Framework (LNF) was to introduce and expose pupils to both literacy and numeracy across the whole of the curriculum, rather than limiting it to just the English and Mathematics classroom. By implementing numeracy and literacy across the curriculum, it would allow pupils to develop their skill in a practical way, which will therefore lead to life-long skill progression. Incorporated in the LNF, Key Stage 3 (KS3) pupils would develop numerical reasoning, the use of number skill, the use of measuring skills and the use of data skills (LNF, 2013). Beneath these strands, pupils develop numerous skills and numerous elements. All teaching staff and schools would apply these strands and integrate all of them equally and effectively into SoW and lessons. However, numerical reasoning should underpin all numeracy interventions (Welsh Government, 2013). This is because this procedural technique allows pupils to develop practical skills in which they can apply and transfer throughout the curriculum, as well as into later life. This allows pupils to become life-long learners. 
As previously mentioned, differentiation can be applied in the classroom in a number of different ways and by using an array of different strategies. Furthermore, there are numerous ways in which differentiation can be applied to aid numeracy application outside of mathematics classrooms. Numeracy differentiation is paramount to allow pupils to reach their learning potential. In addition, numeracy differentiation allows all pupils to access numeracy outside the mathematics classroom and allow them to apply it to an array of different subjects, scenarios and real-life situations. 
Numeracy differentiation is vital as it allows all pupils the chance to access the curriculum and SoW set. Research has found that the use of numeracy differentiation allows pupils the chance to grasp mathematical ideas and approaches in various subjects. It allows teachers to tailor differentiation to individual needs and allow pupils the opportunity to build upon their strengths (Konstnantinou-Katzi et al., 2013). This in turn, improved pupils mathematical thinking (Education Scotland 2015). 
Teaching and Leaning Decisions 
	After reviewing and analysing the academic and professional literature related to numeracy differentiation in the Geography classroom, it was decided that differentiation by resource would be adopted. However, to allow this to take place, the overall task would be divided into smaller, more manageable tasks. Following this decision, all resources would be differentiated at all aspects of each of the tasks set. This would confidently allow overall accessibility for all pupils. 
School Policy and Practice
School X have an extensive and detailed School Improvement Plan in place. The plan is aimed at improving three key priorities. These three key priorities are Standards, Care, support and guidance and Teaching and leadership. Within the key priority of standards, School X have set an objective to improve pupils’ numeracy skills, specifically low attaining, SA (+), ALN pupils to close the gap in outcomes. One of the specific targets for improvement for this particular objective is for School X to ensure that the numeracy content in lessons ensures numeracy skills progression across the curriculum for KS3 for relevant subjects. This particular target was used as inspiration for this research project. It was selected as School X are committed to ensuring that all departments work in unison to ensure tasks are appropriately differentiated for pupils’ numeracy abilities. This whole school approach allows for all subject areas to work towards the differentiation of numeracy tasks and numeracy exercises. 
Following on from this, on a department level, the Geography department at School X are committed to following this approach and have implemented the idea of ‘Maths Muscles’. ‘Maths Muscles´ allow the Geography department to differentiate numeracy tasks and the present them to a class in way that allows for pupils to decide on which level of differentiation they which to attempt. This approach of differentiation is differentiation by resource and outcome. This approach of differentiation allows for various methods to be used to approach a particular activity (S. Capel et al. 2016. Pg. 229). The result of the differentiation by resource allows for the same outcome to be attained. The implementation of ‘Maths Muscles’ within the Geography department at School X allow for pupils to pick their own level of differentiated resource to achieve the outcome. However, it must be noted that the class teacher oversees the pupil’s selection of which level of ‘Maths Muscle´ pupils select. This is because the class teacher has an understanding of their pupils’ level of attainment, their learning style, their achievement in previous assessments and so on (S. Capel at al. 2016. Pg. 225). 
The policy of School X and the Geography Department follow the guidelines issued by the Welsh Government. Both the numeracy policy for the school as a whole and the numeracy policy within the Geography department use these guidelines effectively and coherently. Their policies and practise are underpinned by the guidelines set by the Welsh Government. For example, all numeracy practise is based around numerical reasoning. Following on from this, the three other strands are used in conjunction to support the application of numerical reasoning within pupil’s class work. The three procedural strands that follow on from the application of numerical reasoning are using number skills, using measuring skill and using data skills (Welsh Government,2013). The Geography department at School X use this guidance to structure and support all numeracy application within their Schemes of Work and make sure that all pupils have equal opportunity to develop these skills effectively. 
Methodology & Ethics 
For this assignment, the research into numeracy differentiation had to be well researched, well planned and well designed. For the numeracy differentiation research to be effective, numerous research methods were selected. 
The first research methods that was selected was a quantitative research method. Aliaga and Gunderson (2000) define quantitative research as “explaining phenomena by collecting numerical data that are analysed using mathematically based methods (in particular statistics)”. A quantitative research method was adopted as it allows for numerical data to be collected. The collection of numerical data was enabled by the designing of the research collection method. D.Muijis (2004. Pg. 3) states that quantitative research can only be obtained as long as the right research design is chosen and adopted. Furthermore, data collection instruments are also crucial in allowing quantitative research methods as they allow for thorough and effective research to be collected. 
There are many advantages and disadvantages of quantitative research methodology. K Avgousti (2013. Pg. 37) argues that quantitative research methods can be efficient when used as they allow for objective research to take place. This is effective as it allows for a researcher to design the research with a certain objective in place. The purpose of the research will be clear and detailed and data that is collected with be thorough and realistic.
Furthermore, another advantage of quantitative research method is that they allow for efficient and detailed analysis of findings to be made. Whilst many quantitative research findings are run through computer programmes, K Avgousti (2013. Pg. 37) explains that even without the use of a computer programme to interpret data, quantitative data allows for findings to be displayed through charts. This allows for analysis and discussion to take place. This is an essential aspect for this particular assignment as it allowed for relatable comparisons to be made. It also meant that data and findings did not need to be transcribed and could be adapted and presented in the form of a chart. 
However, it is worth noting that there are some limitations to using a quantitative research method. The aims and objectives of a research project can be limited, and a quantitative research approach can even result in findings being generalised (K Avgousti 2013. Pg. 37). This limitation can usually be experienced when appropriate tools that would not compliment the representative sample are used (K Avgousti 2013. Pg. 37). This outcome results from the researcher not collecting enough data or not using enough data to make valid and accurate comparisons. 
Once it was decided that a quantitative research method would be adopted, the style of data collection had to be determined. The data collection method that was selected for this assignment was a case study. Nisbett and Watt (1984. Pg 72) defines a case study as “a specific instance that is frequently designed to illustrate a more general principle”. A case study approach was selected as the data collection method as it allows for real people to be used, in real situations, to review or examine a principle or theory.  Additionally, case studies compliment quantitative research methods as they analysis situations in ways that numerical analysis don’t. (L. Cohen et al, 2002. Pg. 280). This would allow the both the quantitative research method and the case study data collection method to complement each other.  Case studies allow for multiple interpretations to be made through explanation, illustration and description (Yin, 2009. Pg. 19). This mixed research approach allows for numerical analysis from the quantitative data method to be used in conjunction with qualitative research. 
Like quantitative research methods, the use of case studies as a collection method has numerous advantages and disadvantages. For instance, case studies allow for a cause and effects to be established during and after the data collection. Case studies allow for the effects to be observed in real life contexts and situations (L. Cohen et al, 2002. Pg. 280). This allows for real situations to be practiced and examine. 
Nisbet’s and Watt’s (1984) outline several strengths for the use of case studies for data collection. Nisbett and Watt (1984) explain that the results and findings of case studies are easily understood by a range of different audiences as they are usually written in non-professional language. In addition, case studies allow for unique features to be identified. For example, other large-scale data collection methods may not cover these unique features e.g. questionnaires. 
As previously mentioned, case studies also feature aspects of reality. This allows for a snapshot of the real-time to be taken. This allows for theories and principles to be trialled in real-life situations. This insight can then be transferred to similar cases and thereby assist interpretations for further research projects and research papers. This is vital for this particular research project as it is trailing the use of numeracy differentiation in a real-life situation. 
However, there are some drawbacks and weaknesses to case studies. Nisbet and Watt (1984) describe the main weakness of case studies as being that they are open to allowing the researcher to be selective, biased or subjective. Despite researchers attempting to eliminate any aspects of squaring the data, it is inevitable that some researchers will have an impact upon the data collected. To illuminate this, it is essential that this research project is observed at all times, to eliminate any chances for bias or subjectivity. For this research project, the class teacher observed at all times and assisted with the final designs of the differentiated resources to eliminate any biased or subjective actions. 
The quantitative research data that was used for this research project was the participants End of Topic and End of Year Eight assessment levels. These levels were then compared to the levels that the participants obtained during the lesson and whilst using numeracy differentiation. To be able to obtain these results, a case study was used. The case study was of one class. The class were provided with a range of numeracy differentiation. 
This research project took guidance from the British Educational Research Association’s ‘Ethical Guidelines for Educational Research’. Using these documents as the guidance for ethical research, a heavy focus as placed on the guidelines that illustrated good ethical practise when working with “Children, Vulnerable Young People and Vulnerable Adults” (BERA, 2011). Following this, this research project complied with Articles 3 and Articles 12 of the United Nations Convention on the Rights of a Child. This meant that the interest of the child was the primary focus of this research project and that all participants had the right to express their views freely (BERA, 2011). Furthermore, under the ‘Privacy’ guidelines set by BERA, all participants and their data were kept private and anonymous. This data remained confidential throughout the whole research project and will remain private. 
Furthermore, an Ethical Approval Form was submitted and approved by the University Ethics Committee. This meant that the research project was deemed ethically safe and fit for research within a school environment.  Research only commenced once this form had been received, approved and returned. 
Evaluation
The class that were selected as participants for this research project were a mixed ability Year 8 class. Within the class, there are seven pupils with Additional Learning Needs (ALN). The learning capabilities and abilities of the class are extremely mixed and varied.  The lesson that was selected for the numeracy differentiation intervention was part of the Earthquakes Scheme of Work (SoW) for the Year 8 class. It was the third lesson in the SoW.  The class previously looked at the formation of earthquakes. The class had completed a storyboard to show the formation of earthquakes. Before the numeracy differentiation could be tested, pupils had to understand the concept of the logarithmic nature of the Richter scale. They then used this idea to compare the magnitude of two different earthquakes. Once this has been completed, pupils used numerical skills to be able to interpret and evaluate the relationship between the magnitude of an earthquake and the death toll of an earthquake event. 
When designing the lesson, two Welsh Government publications were the main source of guidance that were adopted and interpreted. The first was the publication that was used as stimulus was ‘Geography in the National Curriculum for Wales’. The Welsh Government produced this publication for both Key Stage 2 and Key Stage 3 to allow the requirements for Geography in the National Curriculum to be outlined and detailed. Taking inspiration from this publication, it was decided that the numeracy element of the lesson would allow pupils to interpret data, to analyse data and allow pupils to use numerical reasoning to strengthen and compliment their answers (Welsh Government, 2008. Pg. 7)
The second Welsh Government publication that was used was the ‘Literacy and Numeracy Framework’ (2013). The ‘Literacy and Numeracy Framework’ (LNF) was used as it clearly states the four strands of numeracy that must be used to achieve the development of numeracy skills for all pupils. The four strands of numerical skills that must be adopted across the entire curriculum are; numerical reasoning, using number skills, using measurement skills and using data skills. The lesson was designed to enable these four strands to be incorporated as well as developed throughout the lesson. 
For the task where the numeracy differentiation was implemented, pupils were given a table of data. The table included ten different named earthquake events. It then presented the magnitude of the named earthquake event and the death toll. Pupils were then to plot the data, plotting the magnitude of earthquakes against the death tolls of earthquakes. For this task, the type of differentiation that was selected was differentiation by resource. All pupils were given a graph outline; however, they amount of detail and aid provided on the resource differed depending on the level. 
The differentiation for this task was separated into three different levels. The first level was aimed at pupils with Additional Learning Needs (ALN). For this level, the resources were differentiated heavily. As this resource was aimed at the lowest abilities of the class, the graph outline was very detailed. The graph axis was labelled, they also featured appropriate scales and they had grid lines to allow pupils to plot the data accurately. This resource was selected as it allowed for ALN pupils to be able to accurately plot the data on the map as the grid lines would provide additional help and accuracy for pupils when plotting the data. 
The next level for the differentiated resources was aimed at those pupils who had a Numeracy Score of between 95 and 125. This figure resulted in the majority of the class receiving this resource. Again, this differentiated resource contained a graph outline, however, the axis has been labelled and featured appropriate scales, but the graph did not contain grid line. This approach was selected as it would allow pupils to gain an understanding of where the data should be plotted but it still meant that they had to plot the data accurately and without guidance. 
The final differentiated resource was aimed at the More Able and Talented pupils. This resource was the most simplistic and less structured resource of them all. Pupils were given graph paper and were to design and create the axis by themselves. They would also then need to plot the data accurately. This style of differentiated was selected as it allowed pupils to be able to develop a graph by themselves. It would also make the pupils generate ideas themselves as to how to create axis and how to label them appropriately. This resulted in the More Able and Talented pupils be challenged and pushed as they had to create axis by themselves. It must be noted that they were given teacher guidance on appropriate scales.  
For the three differentiated resources to be distributed accordingly and fairly, a mixed approach of child’s ability and the child’s Numeracy Score was used. The resource that featured the highest level of differentiated was targeted at pupils with ALN and with pupils who had Numeracy Scores of less than 95. For the majority of cases, these two variables coincided. Using these figures, seven pupils received the highest differentiated resource. For the middle band of differentiated resource, pupils Numeracy Score was used to identify those requiring it. As mentioned previously, pupils whose Numeracy Score was between 95 and 125 received this resource. For the final resource, More Able and Talented pupils were usually the pupils that received this resource. It was aimed and distributed to targets who has a Numeracy Score of 125 or above. However, during the lesson, more pupils in the class opted for the resource with the lowest amount of differentiation as they wanted to challenge themselves. 
Once the pupils had plotted all the data, the task set was for the pupils to interpret the data and to answer a series of questions that were based on the data presented to them. This task allowed pupils to build on their numerical reasoning skill. For this task to be accessible for all, three differentiated resources were created. Similarly, as the numeracy differentiation, the task was differentiated by resource. To do this, three different levels of ability and help were adopted again. 
The first level of the differentiated resource was aimed at those pupils with ALN. The resource was aimed at the pupils who were achieving the lowest abilities in the class. This resource provided pupils with the questions, sentence starters for each response needed as well as a word bank to enable pupils with inspiration on how to answer the questions as well as guidance as to what they were aiming to identify. 
The second level of differentiated was aimed at the majority of the class. Again, this was calculated using pupils’ previous scores in other class assessments and their overall response and attitude in class. As a result, the majority of the class received this resource. This resource was differentiated differentially as it only provided sentence starters. This approach was selected as it allows for some guidance to be given to the pupils, but they would still need to be able to interpret the data effectively and efficiently. 
For the final level of differentiated resource, pupils were simply given the questions and they were to interpret the data and respond to the questions. For further progression to be made, there were also a second set of questions that would have stretched pupils thinking, by allowing them to deepen their reasoning with the data presented to them. This resource was aimed at the More Able and Talented pupils within the class. Furthermore, the distribution of this resource was allocated using a combination of attitude to learn, as well as pupils’ overall level in Geography. 
To be able to assess the progression of pupils’ learning within the two tasks, a ‘Learning Ladder’ was created. A ‘Learning Ladder’ is a levelling tool that outlines the requirements needed for pupils to achieve a certain level. For this assessment, the ‘Learning Ladder’ was divided into three skill areas. The three skill areas were graph skills, describing geographical data and explaining geographical data. The three skill areas were marked individually, using the ‘Learning Ladder’ as a tool for examining progress. An overall level was awarded using the three levels and taking an average to calculate the overall grade. 
The description for each component of the ‘Learning Ladder’ were designed using the level descriptors set out in the Welsh Government publication of ‘Geography in the National Curriculum’. The levels ranged from Level 3, up to Level 8. An Exceptional Performance was not included for this particular ‘Learning Ladder’. For each level, a key description from the publication was used to model the descriptor. For Level 3, the idea that pupils can draw simple comparisons was used as the main descriptor for each skill aspect (Welsh Government, 2008. Pg. 16). To achieve a Level 4, pupils were expected to “begin to recognise patterns of obvious distributions of places and how they are connected” (Welsh Government, 2008. Pg. 17). For pupils to attain a Level 5, they were required to “describe obvious geographical patterns and how places are interconnected” (Welsh Government, 2008. Pg. 17). For a Level 6 to be awarded, pupils were to “compare and contrast places, explain how places change, and begin to recognise trends” (Welsh Government, 2008. Pg. 17). To achieve a Level 7, pupils were required to “explain a range of physical and human features and processes and describe the interactions within and between the processes” (Welsh Government 2008. Pg. 18). However, for this level to be awarded, it was also expected that pupils would “explain how places change, identify trends and describe how people have different impacts on the environment” (Welsh Government, 2008. Pg. 18). And finally, for a Level 8 to be awarded, pupils were required to “offer explanations for interactions within and between physical and human features and processes” (Welsh Government 2008. Pg. 18). In addition, pupils were expected to “explain how places change, identify trends and future implications” (Welsh Government, 2008. Pg. 18). 
Each level was designed using this information as a stimulus to construct and word the level descriptors. Pupils were then awarded a level for each skill. They were then given an overall level, using this information. This stimulus was selected as it Welsh Government guidelines and allows for continuity for all assignments and the levels awarded. This Welsh Government guidelines are used to devise assignment levels for each assignment and for each year within the Geography department at School X. This meant that continuity continued across assessments for the pupils. 
However, it must be noted, that even the distribution of the differentiated resources was aimed at pupils according to their previous levels of attainment, along with other contributing factors such as attitude to learning, the differentiated resources did not limit pupil’s ability to achieve the higher levels. It is widely accepted that differentiation should never hinder or suppress a pupil’s access to learning and access to achieving his/her goals. Differentiation allows for pupils to achieve their potential levels and to maximise their learning potential (M. Biddulph et al. 2015. Pg. 85). The differentiation by resource for this research project was designed to allow all pupils to progress through the SoW and to achieve their potential within Geography, with emphasis on the use of numeracy within the lesson. 
Each of the differentiated resources resulted in pupils being able to achieve the highest level. However, the way in which they achieved this was differentiated. Each resource allowed pupils the opportunity to achieve a Level 8. For example, one of the resources included sentence starters as well as well as a word bank to prompt pupils thinking. Whereas, some pupils received little differentiation and were expected to answer the questions by themselves. However, all the pupils were set the same questions, which saw the progression of difficulty and complexity throughout. This allowed pupils to achieve the same goal, but by using data and information from numerous sources (S. Capel et al. 2016. Pg. 225). 
Results
Through the use of differentiated resources, especially for numeracy differentiation for the different tasks set to the pupils, a total of eight pupils increased their overall level by either one or two levels. Unfortunately, two pupils did receive a lower level than previously achieved with other assignments. 
The results of the differentiated intervention are presented below. Every participant was given a number to protect their identity and to keep the results and levels anonymous. This complies with the guidelines set by the British Educational Research Association (BERA) in the ‘Ethical Guidelines for Educational Research’ (2011).



Conclusions
To compare the overall successfulness of the numeracy differentiation, a comparison was made between the participants End of Year Eight level and the level achieved for this assignment. Overall, a total of eight pupils from the Year 8 class exceeded their End of Year Eight level. However, there were two pupils whose overall level dropped for this particular assignment, compared to their predicted End of Year Eight level.  A total of six pupils increased their assignment level by one whole level compared to their predicted End of Year Eight level. Furthermore, another two pupils increased their assignment level by two whole levels, again, compared to their predicted End of Year Eight levels. However, one pupil did unfortunately decrease one level compared to their End of Year Eight level prediction. Additionally, one pupil’s assignment level decreased by two whole levels, compared to the predicted End of Year Eight level. 
After the numeracy differentiation had been implemented, a total of three pupils with ALN saw an increase in their level awarded for the earthquake assessment. This was a vast improvement and a triumphant achievement for those pupils. The increase in awarded levels for pupils with ALN equates to 43% of ALN pupils seeing an increase in their awarded levels. This percentage indicates that the numeracy differentiation has been successful for these pupils. It also reiterates the idea that differentiation allows for each pupil to learn as much as possible and as efficiency as possible (C. A. Tomlinson and C. A. Strickland 2005. Pg. 6). The aim of differentiation is to allow each pupil the opportunity to achieve a common goal but allowing them to take a different route or path to achieve this (Betts 2004). This has been demonstrated in this research project. The numeracy differentiation has been successful as it was aimed and tailored to different levels of ability and allowing for flexibility on how pupils can complete the work set. Furthermore, the differentiation was designed with pupil’s abilities and learning styles in mind. This is reiterated by Lambert and Balderstone (2000) who outline that differentiation by outcome is only truly effective when it is carefully planned by the teacher who understand and know pupils learning techniques (Lambert & Balderstone, 2000, p. 89). 
However, it must be mentioned that even though the numeracy differentiation seemed successful for an array of pupils within the class, there were two pupils that did not achieve the same level or improve upon their level. One of the pupils who saw a decrease in their level was a pupil with ALN. It can be assumed that the numeracy differentiation did not work for this pupil due to a number of different factors. James R. Delisle (2015) argues that differentiation is not always successful. He suggests that the majority of classes in secondary schools are usually composed of a combination of pupils, including ALN, More Able and Talented pupils, English-language learning pupils and so on. The diverse and complicated grouping of a classroom makes the challenge of differentiation for a class teacher extremely difficult. Following this, it is believed that this pupil may not have achieved their predicted End of Year Eight level for this piece of work as the differentiation may not have been tailored for their specific needs or may not have complimented their learning style. Additionally, it can be assumed that the needs of many students need to be targeted and addressed within a classroom and that the idea that three differentiation resources will not allow this goal to be achieved as it is not deemed enough differentiation to allow progression for every pupil. Every pupil learns and responds differently, and maybe for this pupil, differentiation by resource was not suited for their learning style or attitude to learning (C. Evans and M. Waring, 2011. Pg. 152). 
Whilst the overall consensus from this intervention was that numeracy differentiation can be successful and can allow pupils to achieve or even surpass their predicted levels, there are considerations that can be used to strengthen the successfulness of numeracy differentiation. There are numerous ways that differentiation can be applied in the classroom. For this differentiation strategy, the main focus was on differentiation by outcome and differentiation by resource. However, to strengthen the success of the numeracy differentiation, it can be proposed that a combination of differentiation techniques should be applied. Dickinson and Wright (1993) suggest that differentiation is most successful when used in combination. Figure one outlines the proposed ideas. This research project could have been more successful if a combination of differentiation approaches were applied. If this numeracy differentiation were to be used in the future, a combination of differentiation by content, differentiation by resource, differentiation by task, differentiation by outcome and differentiation by response will be applied. This would strengthen the approach given to pupils. Furthermore, it would will be inclusive for all pupils learning styles and would be considerate to all abilities. It will allow all pupils a fair and equal chance to achieve a common goal as a variety of differentiation approached would be applied. 
[image: ]
Figure 1. Dickinson and Wright’s (1993) differentiation strategies. 
However, whilst this approach is ideal in theory, the application of this approach may prove difficult. In 2008, the Fordham Institute published a report suggesting that a total of 83% of teachers found that differentiation was “somewhat” or “very” difficult to implement. It is argued that differentiation is deemed unsuccessful due to a teacher’s workload. Many argue that designing and executing differentiation to several different classes is too time consuming and adds to an already busy and saturated schedule.
 Following this, this approach may be impossible for each teacher to adopt for each of their pupils. Whilst the planning of differentiation is key to allow each pupil an equal opportunity, some differentiation happens naturally and during the lesson. Teachers observe and judge the learning of the pupils during the lesson and alter and adjust the lesson to match this. This type of differentiation cannot be planned or predicted. Teachers can do this by using questioning. Teachers can implement differentiation in the class through via differentiated questioning. This allows teachers to stretch and deepens pupils understanding and thinking (K. Dunn and E. Darlington, 2016. Pg. 351). 
Limitations and future development 
	Whilst it can be observed that this research project was predominately a success for the majority of the class who were selected as the participants for the research project, there are several limitations and drawbacks which could be addressed for future numeracy differentiation and numeracy intervention within the Geography classroom. 
	One limitation that was evident from this research project was that only one lesson and one aspect of a SoW were used to pilot the numeracy differentiation. Whilst the differentiation by resource was applied to two tasks/activities within the lesson, it is difficult to judge whether the numeracy differentiation worked effectively, for all pupils. Whilst the figures suggest that the numeracy differentiation was successful, an average of numerous tasks with a variety of differentiation approaches could improve the accuracy of the results. If numeracy differentiation were to be applied to a number of different tasks, across a selection of lessons, with a number of different differentiation techniques applies, other than differentiation by resource, an average figure and interpretation would be given. This would strengthen the findings and validity of the results. This would also provide the researcher with a better and more detailed perspective on the successfulness of the numeracy differentiation. 
	Another consideration that must be discussed is the number of participants that contributed to the research project. A total of twenty-six participants participated in the research project and all participants allowed for their data to be recorded and shared. However, to strengthen the validity of the results and findings, a larger sample size would have been needed. For example, if the research project were to consider the findings for two classes, both of the same year group, of mixed ability and at the same stage in the SoW, then the results and findings would have produced a more accurate account of the success that the numeracy differentiation provided. Furthermore, it would allow for a precise review to be made of the numeracy differentiation as to how successful it was but also how appropriately it was tailored for pupils needs. A larger sample size would highlight areas of weakness, areas where more differentiation needs to be implemented and would allow the researcher to gain an insight into what differentiation techniques are more effective for specific pupils, specific needs or specific classes. 
It has already been discussed that there were limitations and drawbacks concerning this research project. As previously mentioned, the research project could have been strengthened if numerous differentiation techniques had been applied and used in conjunction with one another. This was highlighted by Dickinson and Wright (1993). This would have strengthened the differentiation as it would have allowed every learning style and learning level to be addressed, using a variety of techniques and various applications of differentiation. If a range of differentiation techniques were to be applied, it would allow for teachers to specifically accommodate a varied and expansive range of needs and abilities. This would further pupil’s opportunity to succeed and progress to reach their learning potential. 
There are numerous developments that could be and should be adopted in future numeracy lessons. This research project has highlighted that differentiation through resource is not enough for some students. It is predicted that a combination of differentiation techniques would allow for differentiation to become stronger and more effective. However, it is also recommended that future numeracy differentiation and numeracy in the Geography classroom should encompass engaging and inspiring activities and tasks for all pupils to tackle. Numeracy is often seen as a mundane skill that pupils feel obliged to partake in. However, to improve the success of numeracy differentiation, tasks should be engaging and entertaining to allow pupils to be inspired and to learn from Geographical concepts. 
Professional and personal development have been supported and inspired throughout this research project. It is clear from the results to see that numeracy differentiation does allow pupils to not only reach their predicted target, but in many cases, it allows pupils to achieve higher than their predicted level. Following this, differentiation should be a part of everyday teaching and planning. All lessons should encompass the idea of differentiation as it allows all pupils an equal opportunity to access the learning as well as allowing them to reach their learning potential. 
Furthermore, not all differentiation should be tailored to the pupils with ALN. Differentiation encompasses all pupils and all needs. It is therefore necessary that differentiation allows More Able and Talented to also be challenged and allowed the opportunity to reach their learning potential thorough various pathways and experiences. Differentiation is more often than not targeted at pupils with ALN and many other pupils within a class that are of a higher ability or even More Able and Talented pupils lack differentiation to allow them to be pushed and challenged. Learning should be inclusive for all and differentiation allows for this to transpire. 
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