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The school in which this action research is taking place is a large 3-16 school. The school has a Resource base for pupils with varied Additional Learning Needs (ALN). There is a higher than average number of pupils who have a Statement of Educational needs and on both School Action and School Action Plus. The class chosen for the action research is a Moderate Learning Difficulties (MLD) class wherein there are various ALN needs under the MLD umbrella.
The development of graph skills an important part of a child’s education, particularly when pupils are studying sciences, as Glazer (2011) explained, it is more important to understand important scientific concepts rather than the ability to remember science fact. 
Graphing is integral to science to display and analyse data from investigative and experimental work in the classroom. Padilla, McKenzie and Shaw suggested this aspect of science and graphing is difficult for pupils with MLD, as the skills needed for graph drawing and interpreting them can be very difficult for pupils to consolidate (1986, cited in Ainley, 1995, p10). This applies to pupils without learning difficulties so being unable to draw a graph accurately can be a barrier to understanding the results of their investigations. 
The purpose of this action research is to question whether structured scaffolding can help MLD pupils both accurately draw graphs from given data and how independently they are able to complete the task. This task usually requires a whole class, staged approach to drawing a graph with a great deal of individual support from both class teacher and Teaching Assistants (Daniels and Aghileri 1995).
[bookmark: _Toc34252246]Literature Review
When a child is diagnosed with having a special educational need, the child requires more provision than an average child. This means that they may have a learning difficulty which is notably greater when compared with their peers. (Education Act 1996, cited in ALN School Policy 2017)
As per statutory guidelines given in the Education Act 1996, Special Education Code of Practice 2015 and the Equality Act 2010 (cited in ALN School Policy, 2017), every child should be given the opportunity to a full and varied curriculum with no discrimination on the grounds of their Additional Learning Need (ALN). For this entitlement to be delivered successfully, teachers need to substantially differentiate their teaching resources and materials to achieve improvement and progression. Teachers should set high expectations for their pupils in which they can achieve via differentiated instruction (Code of Practice 2015, cited in ALN school policy, 2017). 
In 2022, Wales will be implementing a new curriculum whereby learning will take place in a continuum, rather than the structured stages on progression defined by set levels as present. A pupil’s education will now become a road map to achievement rather than current National Curriculum (NC) staged levels of attainment. (Draft Curriculum for Wales 2020, 2019). This new approach to a new, skills-based and person-centred approach to education came from the independent study of education in Wales led by Professor Graham Donaldson.
When Donaldson drafted his Successful Futures document, he found that many teachers wished for more autonomy in what and how they taught and that children did not see learning different things at school mattered. (Donaldson, 2015)
As regarding assessment, Donaldson saw that assessment through 3 – 16 was not coherent and noted that assessment needed to be more streamlined and continuous. The new curriculum aims to include the National Literacy and Numeracy progression tests and the Literacy and Numeracy Framework (LNF), which are currently additional to current curriculum assessments into one, clear continuum of progression. Donaldson points towards “The making the most of assessment document” in which he states has “useful principles for effective assessment” (Donaldson 2015, p78). He mentions the validity, reliability, how manageability and its meaningfulness for all in the criteria for effective assessment. These ideas have been incorporated into the draft curriculum. 
Presently, assessment for pupils are inconsistent using existing criteria. For pupils with learning disabilities, even more so. The LNF strand for Year 8 expects pupils to “construct graphs, to represent data including scatter diagrams to investigate correlation.” (National Literacy and Numeracy Framework 2008). Whereas the NC at L5 states “They select the most appropriate type of bar graph or chart to display data.” (Science in the National Curriculum for Wales, 2008, p17). Clearly, the LNF expects a higher level of achievement than the NC, which is not demonstrating a consistent continuity of skills progression. 
However, the future curriculum attainment statement for Progression level 3; which is essentially the whole of Key Stage 3 -  is “I can collect and present data in a suitable format.” (Draft Curriculum for Wales 2022, 2019, p20). While somewhat vague, it does suggest that teacher assessment will used to evaluate where pupils may be on their individual progression map and so the teacher can determine which type of data presentation pupils are currently able to produce, as suggested by Donaldson in his report (Donaldson 2015). 
The Science in the National Curriculum (2008) document requires that as part of scientific skills, means of communication should be taught. As such, pupils should be given the opportunity to develop graph drawing in various forms, plus the use of relevant scientific vocabulary. However, children with learning difficulties face a greater challenge to master these skills, as they have significant developmental delay when compared with their peers (Dickenson & Dickenson, 1997, p111). 
It has been thought that some pupils may not be equipped mentally with the skills needed to construct graphs to a high level (Berg and Smith, 1994). However, the study neglects to give an indication of what a high level constitutes for an age requirement, ability or a standardised scale of measurement. In a separate study by Berg, lack of spatial thinking and proportional reasoning skills was given as a cause of difficulty with graph construction (1989, cited in Berg and Smith, 1994, p549).
To refer to the educational psychology of Jean Piaget, he maintained that children’s knowledge and understanding develop in stages. Once a child masters a stage in their cognitive development; or knowledge is assimilated, it allows the child to develop upon that existing knowledge to incorporate new concepts into their thinking structures (Piaget 1952, cited in Daniels and Anghileri, p41). However, Piaget’s work is mostly theoretical, and laboratory based and does not include graph skills (Leinhardt, Zaslavsky, Stein 1990).
One can construe from Berg’s (1989) thought that lack of spatial thinking and proportional reasoning skills could be because the subjects studied have not yet reached the level of cognitive development necessary to be able to complete the task set, rather than simply being incapable (Piaget 1958, cited in Daniels and Aghileri, p40). If Donaldson’s Successful Futures (2015) can be considered here, an individualised map of progression mirrors Piaget’s theory of cognitive development. 
Pupils who are disadvantaged due language disabilities, for example, low reading ability and poor vocabulary acquisition cannot pick up new vocabulary as those without difficulties (Stahl 1991, cited in Cohen 2012, p74). Comprehension of vocabulary is integral to the learning of science, and, by its inherent connection, vocabulary needed for graph construction (Cohen 2012). Wilkinson (1975, cited in Carre, 1981, p11) states that this specialised language must be used, though to acquire an understanding takes time (Carre 1981). 
Noam Chomsky’s theory of language acquisition states that language is acquired by experience (Rudresh and Varhese 2018). It comes as naturally as learning to walk, though, as Stahl stated above, it does not come as easily to those who have a disability. Piaget’s theory of new knowledge and understanding being achieved by new information building upon what is already known by the student is also instrumental in building language (Rudresh and Varhese, 2018).
If so, when the use of specific vocabulary is used on a regular basis and is integrated into different lessons, acquisition of the word and its meaning can be assimilated into a pupil’s lexicon (Apthorp 2006, cited in Cohen 2012, p75). This singular approach may not be enough for those pupils with language difficulty and an intervention to teach vocabulary explicitly is needed (Cohen 2012).
Graphing is considered both a scientific and a mathematical skill. However, Daniels and Anghileri (1995) state that both speech and language skills are essential for mathematical discourse and that without these skills, development of mathematical thought can be constrained.  Furthermore, it is vital that pupils understand scientific vocabulary if they are to achieve understanding (Carre 1981).
Berg and Smith (1994), Mckensie and Padilla (1986), Berg and Phillips (1994), Leinhardt, Zaslavsky and Stein (1990) have written papers on graphing skills, incorporating ideas about cognitive ability, thinking structures and mathematical ability, but none of the research tests, though given to students with a range of abilities, give any indication that the vocabulary needed to understand or carry out the task was considered. 
Would the researchers have had better results with a targeted vocabulary intervention on the lower ability students? Their objective was to find out about graphing ability, and similarly, their rationale for a poor outcome were due to poor cognitive abilities, but their results may have been affected by lack of language understanding, among other factors.
To provide effective learning for all students in a group, work should be appropriately presented according to ability. Differentiated tasks should be provided to pupils to ensure interaction with the learning experience provided as an opportunity to achieve success. (Hull 1993, Calderon-Tena 2016). In Berg and Smith’s (1994) study, the researchers investigated students’ abilities to construct and interpret line graphs. Their subjects were from different age ranges and different abilities. It was noted that the middle and lower ability subjects performed significantly poorer than the higher ability students. As the task was standardised for test purposes and there was no differentiation present, these results should have been expected. 
When providing tasks of this nature, the individual student needs to be considered. Was this an entirely new activity for the student? Would practice in similar skills have benefitted the students? Was explicit vocabulary understanding considered? How would this affect the low ability student in the long term? 
Roth and McKinn (1996) discuss whether graphing skills are determined upon cognitive development, or whether enough practice is sufficient. They state that despite lack of experience in graphing, there is an expectation that students should still construct them well. Taking part in mathematical practice allows for discussion, and skill in using specific practices to be achieved. 
This practice also conforms to Piagetian theory whereby new concepts are built upon previous experience as discussed.  Knowledge can be acquired through activity and cognition achieved through activity leads to learning, relating to how vocabulary is secured. (Brown, Collins and Dugaid 1989).
Research studied fails to mention learning needs or if subjects had any particular learning disabilities, other than low ability in a range. The tests completed by Leinhardt et al (1990) and Berg and Smith (1994), Berg and Phillips (1994), do not acknowledge how engagement or success in the tasks set could be affected by the characteristics of those with a lower ability. These include, as mentioned previously, the need for practice, specific differentiation, plus the necessity of repetition of previous learning to consolidate new learning, lack of confidence to work independently and the effect of continued failure upon their self-esteem and willingness to try (Duerden and Jury 1993).
[bookmark: _Toc34252247]School Policy and Practice 
The school’s ALN policy is written to uphold principles and carry out policies underlined in the Special Educational Needs Code of Practice for Wales, along with the responsibilities of the school under the Education Act 1996, the Disability and Discrimination Act 2001, and the Special Educational Needs Policy and Inclusion Policy of the LEA.
The ALN policy states that all pupils are to have access to all aspects of school life and there is to be no discrimination against pupils with ALN. The school endeavours to ensure the curriculum is suitable to meet specific needs of pupils with ALN and that the curriculum is differentiated appropriately and caters for the diverse needs of the pupils. All pupils are to study the curriculum to which they are entitled, for each pupil to achieve their potential with the appropriate support, guidance and resources necessary.
This policy strictly adheres to specifications in the Education Acts and Codes of practice as mentioned above.
The school reports on the appropriate strands from the National Literacy and Numeracy Framework as required. In the science department, in year 8, pupils need to achieve the following strand:
8.D4b Construct graphs to represent data including scatter diagrams to investigate correlation. 
As a Science department, the topics to be covered are reviewed yearly. Graphs are integral to science for many reasons. Those reasons are to understand the development and reflective aspects of investigative work in the classroom, the ability to interpret graphs, the demands of graphing in G.C.S.E. coursework and exams and the ability to use graphing skills to make sense of data in today’s society. (Glazer 2011). Therefore, as a Science department, the curriculum to be covered is annually reviewed and there is a small space of time allocated to graph work, which is completed in a graph booklet. This graph booklet has been differentiated for ALN pupils by myself. 
[bookmark: _Toc34252248]Methodology and Ethics
The classes I teach do not usually achieve the required strand for their year group and data shows a significant difference between these classes and their peers in standardised assessment. The purpose of the research is to demonstrate that some, if not all, of these pupils are able to construct graphs from sets of data with a sufficient and appropriate, differentiated intervention and support.
The purpose of the research activity is to improve pupil’s with MLD ability to construct correct graphs from data sets independently, and whether this can be achieved with focused intervention on graphing skills. 
The method used to complete the research will be using a pre-diagnostic test whereby the pupils will attempt an unseen graph independently, followed by a series of differentiated intervention lessons and a post-diagnostic test of the original graph to complete the practical aspect of the research. The purpose of using the original graph is that the pupils can see concrete evidence of their improvement when they go through Assessment for Learning and peer marking to look at any improvements made.
Action research has been chosen for two reasons; the small scale of the project and because experimental, quantitative research using a pre-and post-test method will be used. However, due to the limited size of the group and the ethical ramifications of providing one group with educational intervention and opportunity, there is no control group. Each pupil deserves every opportunity afforded to them. 
A quantitative approach has been chosen as we are using numerical data from the marked pieces of work to support the theory that scaffolding will help pupils with learning difficulties draw a graph independently. When completing research, the method used will be dependent upon the information needed (Bell 2010).  Success will be measured using number representation of test results and results will be presented in tables and chart form. (Koshy 2010). The information sought cannot be informed by use of questionnaires or surveys, as per qualitative research due to the fact that it aligns more with the integrity towards life in a real context and involves response to the research posed (Cohen et al 2000).  This does not align with the principles held within British Educational Research Guidelines (BERA 2018) guidelines of interviewing pupils for opinion. 
However, as Sharp (2009) states, it is a very difficult task to complete a pure form of experimental research in an educational setting due to the very human factors involved. The data cannot be as clinical as it should be due to the unpredictable nature of pupils within a school environment and it is simply impossible to control all variables.
The variables in this action research will be –
Independent – the pupils involved in the research / SALUTS as a marking scheme.
Dependent – the results of both the pre-and post-test.
The pre-test is to be given to the pupils before any intervention takes place. The test is to be administered without any support for the pupils to complete the initial graph independently. Intervention will take place over 6 lessons, with the original data returned to the pupils to draw an independent, post intervention graph on lesson 7.
British Educational Research Guidelines (BERA 2018) have been followed to complete this action research. An ethics form has been completed to show steps taken to ensure these guidelines are adhered to. For example, all pupils were told initially that they were to do a topic on graphs, and, with their permission, their first graph and their last graph would be used for research purposes if they gave their permission. Pupils were told that their work would be anonymised, and they were given numbers to identify their work. Additionally, pupils were told that they had the right to withdraw their work from the study at any time they wished, even though the graph topic would still be completed. All pupils decided to submit their work for the study. Pupils were reminded of this right to withdraw on completing their post-test graph. Parental consent not needed as school is a partnership school with the university.
[bookmark: _Toc34252249]Evaluation
Resources used for this intervention consist of a continuous PowerPoint Presentation and a booklet differentiated specifically for pupils working at this ability level to work with, along with whiteboards and pens for quizzes.
The sequence of lessons, in brief, is as follows. 
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SALUTS is used to peer mark graph work so that the pupils can assess their own learning with a simple procedure already known to them.
S – Scales
A – Axis
L – Lines and labels
U – Units
T – Title
S – Size
The sequence of lessons allows for a great deal of repetition. This is to compensate for the slow pace of learning as children with learning difficulties need longer to master new skills and repetition is needed of previous learning to retain their new knowledge (Duerden and Jury 1993).
Due to the language difficulties of the pupils, there is a focus on the acquiring, understanding, assimilating and retention of key vocabulary such as independent, dependent, control, variable, as well as scale, axis, lines and labels and units, plus linking the abstract to the concrete of tables and graphs in terms of language. To refer to Cohen (2012), effective vocabulary intervention must be used to ensure knowledge about the word. Except for the initial lesson introducing, vocabulary, tasks consisted of discussion, paired work, quizzes and games. This social interaction benefits pupils in sharing understanding and when verbalising thought with each other, they enhance their own learning. Playing games also leads to motivation (Daniels and Anghileri 1995). Assessment for Learning (AfL) was utilised to give the children thinking and solving time before answers were required. 
The structure of lessons embodies a steady progression of difficulty in the learning experiences of the intervention.  Each lesson builds upon the knowledge gained in the lesson before. This follows Piagetian theory through which children learn through stages as an outcome of experience. Movement between stages of cognitive development occurs by the assimilation of new experience into their thinking structures while accommodating the integration of new experience into those thinking structures (Piaget, 1952, cited in Daniels and Anghileri, 1995, p40). 
As each lesson progressed and graph drawing skills were introduced, pupils were encouraged to tackle the next with less support than the previous. Peer marking was used as the pupils AfL so that pupils could see their improvement and what they needed to address in the next graph. Pupils received positive praise for any achievement, however incremental it may have been to develop self-esteem, confidence and engagement. 
Pupils completed tasks in their differentiated booklet. Differentiated tasks allow pupils to access teaching materials appropriately (Bancroft 2002). Differentiation also took place by way of teacher and teaching assistant support, according to individual need. Support was provided by asking the pupils questions and reflecting on vocabulary, tables, SALUTS and previous work to encourage this independence, and to consolidate the procedure into the pupil’s thinking structures. 
Results
The data displayed on tables has been rounded up for simplification. Percentages have been rounded up to the nearest whole number. 
The first observation which is pertinent to note from the graphs is that on the first attempt, 73% drew a bar chart rather than a line graph.  Leinhardt et al. (1990) discusses the feature of misconceptions in a student’s knowledge. This error could be contributed to everyday knowledge interfering in the current task; or the conception being assumed incorrectly. The pupils in this class have more experience with bar charts, essentially leading to the misconception that all graphs should be bar charts. As Leinhardt et al (1990) continued to state in their study, pupils will construct a graph depending how they think it should look.








Scales
Results from the first attempt show that there was a 9% accuracy in drawing a correct scale. One pupil (pupil 1) out of eleven drew a correct scale for their first attempt. There was a mix of errors throughout the class, the most common error being starting with a 1 on the y axis where 0 should be positioned. Other errors are incorrect spacing of numbers up the scale. In the second attempt, there was a 27% accuracy in drawing a correct scale. Some pupils drew a correct scale but because the x axis was drawn on the first square, and not the bottom line of the graph paper, the graph would not fit. The scale was then “squeezed” into fitting the paper.       
Axis
Most pupils drew a correct axis in their first attempt. The accuracy was 73% or 8 out of 11 pupils. Two pupils did not draw an axis at all. In the second attempt, there was in improvement to 82% accuracy or 9 out of 11 pupils. 
Lines and Labels
In the first attempt, drawing lines and labels accurately was at 0% accuracy. Not one pupil drew a line of curve (because most pupils drew a bar graph) and not one pupil identified the axis with the correct label. After learning when it was appropriate to draw either a bar or line graph, there was a 36% accuracy rate in the second attempt. However, it is interesting to note that “lines and labels” is counted as one mark, whereas if it were to be judged separately, there would have been more correct. “Lines” are for the line of the graph, of which a bar chart is incorrect from the start. Incorrect plotting will also count as an error. “Labels” are the variables given on the table and they need to be correctly placed. Consequently, a pupil may have plotted the graph correctly, and drawn a line of curve, but will be marked incorrect if they did not label the axis correctly. 
Line of curve marking was lenient as this class have fine motor control difficulties; if their line was somewhat correct, it was marked as correct. Consideration is imperative when research is taking place with pupils of learning difficulties. As Ions (1977, cited in Cohen et al., 2000, p18) states, research of this type can lead to depersonalisation of the human with the regard for statistical data taking precedent over the real human element of the study.
The lines and labels criteria have been broken down into a data subset to see a more detailed picture of improvement as shown below. 





[bookmark: _GoBack]The bar shows us that the 2nd attempt graph showed improvement in both lines and labels. There is an achievement of 45% or 6 out of 11 pupils correctly drawing the line of curve and 35% or 5 out of 11 pupils correctly labelling the axis with the correct variable. 
Units
In the 1st attempt graph, there was 9% accuracy in adding the units to the height variable, one pupil from 11. For the 2nd attempt, there was a 36% accuracy, or 4 pupils out of 11. Interestingly, some pupils wrote the unit next to the variable being measured, rather than with the label. Whilst still technically incorrect, it shows that there is some improvement in knowing that units need to be added to the variable. 
Title
Pupils did not give the graph an appropriate title on the 1st attempt graph. There was 0% accuracy for this criterion. However, on the 2nd attempt, there was a 45% accuracy. 
Size
The size of the graphs on the 1st attempt had an accuracy of 36% or 4 pupils out of 11 drawing a correctly sized graph. On the 2nd attempt graph, there was 82% accuracy. This shows that the pupils knew the graph needed to cover the graph paper, but this did have a negative effect upon the scales the pupils drew for their graphs as mentioned above. 

[bookmark: _Toc34252250]Conclusions 
There was a great deal of improvement shown overall. The mean percentage for accuracy on the first attempt was 19%, on the second attempt, 49% accuracy. This is a significant achievement for these pupils with MLD. 
It is pleasing, as an educator, to see some of the terrific improvement made by individual pupils. For example, pupils 7 and 8 went from an accuracy of 33% to 83%, a 50% increase in accuracy. Pupils 12 and 13 went from 16% to 67%.
According to the current levelling criteria, pupils have not progressed significantly but on looking at the graphs, an improvement can be seen. When referring to the N.C. (2008) levels of attainment and the criteria for a level 4 and 5, both expect pupils to draw line graphs, but criteria are not specific enough to show the progression many pupils have made. Level 4 requires that pupils can draw “simple line graphs when scale and axes are given”, while level 5 requires that pupils “select the most appropriate type of graph of chart to display data. They can use a line graph to describe relationships between two continuous variables”. Many pupils in the study could possibly progress to level 5 as they can now choose an appropriate graph to draw, but whether they are able to accurately describe relationships between two variables is ambiguous. Further learning and assessment would need to take place before confirmation of achievement.
Donaldson’s Successful Futures (2015) suggest that progression should be individual and unique to each pupil. SALUTS in this instance can be justifiably used as an effective teacher assessment tool to assess the finer gradients within progression that are not currently given by either the NC and the LNF, which suits the slower to achieve, and to illustrate the finely graded successes of children with MLD. 
Some pupils in the intervention did not have the same successes as their peers. For example, data shows that pupils 3 and 14 did not show any progression, though slight progression can be discerned when looking at the work. This could be due to poor cognitive ability and a lack of spatial thinking and proportional reasoning skills as suggested by Berg and Smith (1994). There is also the possibility that pupils with learning disabilities find completing tasks with logical sequences difficult (Duerden and Jury, 1993), and that pupils need to ready to learn the new skill conceptually (Daniels and Anghileri, 1995).
It may be that these individual pupils could not acquire understanding of key terms necessary to use in context to complete tasks set independently (Cohen 2012). In practice, many; but not all pupils were using key terms with some familiarity, or showing understanding of what the word represented towards the end of the intervention.
Pupils with learning disabilities suffer with low self-esteem and confidence due to perceived successive failures (Duerden and Jury, 1993). However, one cannot ignore the personality of the individual person. Those pupils who still entertain a willingness to try are in a growth mindset condition. Pupils who exhibit growth mindset consistently outperform those pupils who are in a fixed mindset condition. Those pupils who have a fixed mindset do not engage fully and do not persevere. They feel their failure is a result of their low ability (Li, Bates 2019). 
Despite difficulties, there was significant progression in several pupils. Where the class is comprised of pupils with varying disabilities, with Autism Spectrum Disorder (ASD) being one. Leinhardt et al. mentions that graphing is a “point to point undertaking” (1990, p12). The Third of the Triad of Impairments of a person with ASD is a preference for repetitive, logical pattern (Wall 2007). Following SALUTS, a consistent, repetitive approach may be beneficial for these pupils. 
Dickenson and Dickenson (1997) states that limitations may be implied to children with disabilities with the perception that the pupils are not as capable. This reduction in teacher expectation can impact progression. The teaching approach employed during this intervention; though varied and engaging tasks and an established, trusting working relationship may have contributed to pupil success. As an educator of pupils with MLD, each pupil is encouraged and supported to achieve their individual potential. Leinhardt et al. (1990), suggests that how graphing is taught, the teacher’s knowledge, how they approach the topic, instruct and explain the skills and knowledge affect the success of pupils overcoming misconceptions and other problems. 
This study has impacted practice in the classroom, and will continue to do so. The success shown by progression will be shared with the science department with a focus on how consistent vocabulary approaches has worked for those lower ability pupils with poor language skills. In the classroom, vocabulary such as independent and dependent variable will become more commonly used and discussed so that they are absorbed into pupils’ lexicons.
Lave (1988) advocates that general cognitive skills can be taught to children, if the teaching is not from abstract data but the more concrete and pupil experience. The opportunity to construct a graph will be taken whenever possible, to ensure regular practice and retention of skill, particularly after an investigation so that the data is not abstract or taken out of context so that pupils may see the relationship between the table, data and the graph coherently. 

[bookmark: _Toc34252251]Limitations and Future Development
Limitations to this study are the very low number of participants taking part in the research. The pupils taking part in the research are from one class. The class consists of 12 boys and 3 girls on register, however, one boy is educated elsewhere whilst still on roll. This is a very small sample of pupils in which to work with and the validity of the results will be compromised due to the small number of participants. Also, for either the initial attempt or the second attempt of the assessment graph, there were pupil absences. These pupils were then removed from the research as they had not completed one of the two assessment graphs. This leaves a research group of 11 pupils from 15.
Furthermore, this research took place close to the end of the summer term, where absenteeism resulted in many pupils missing several lessons of intervention. There were 2 pupils who were present for only 1 intervention lesson. This impacted results for the final assessment as it is logistically difficult to repeat or “catch up” teaching and content.
Additionally, the action research will take place over only 6 lessons (equivalent to 6 hours), due to constraints of subject curriculum demands. Due to the ability level of the pupils, and the slow pace of working, a further 4 lessons would be preferred to practice more, consolidate understanding and improve progression before retesting.
The completion of this research project has led to further questions to be asked. It would be interesting to be able to interview the pupils that have taken place in this research to determine what aspects of graph construction they found most difficult, and which factor, or factors of the intervention do they think helped them understand the process of graph construction the most?
Future consideration of a graph interpretation study would be interesting to see the development of understanding of variables, and their relationship to one another. Pupils would then gain a more rounded, thorough knowledge of graphing, whilst using technical terms in context.
Whilst aware of the advantages of focused vocabulary work as a teacher of MLD pupils in the Science classroom, consistent strategies for vocabulary acquisition are already in use. However, a focused study comparing which kind of techniques and strategies would benefit pupils with MLD to best acquire, assimilate and use in context during science lessons would be appealing to do. This could inform future practice across the science department to the benefit of the pupils.
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Type of graph drawn at post test	bar chart	line graph	10	90	


Type of graph drawn at pre test	bar graph	line graph	73	27	

Comparison of pre and post test results

Pre test	S	A	L	U	T	S	9	73	0	9	0	36	Post test	S	A	L	U	T	S	27	82	36	36	45	82	



Comparison of accuracy in lines and labels

Lines	lines and labels pre test	lines and labels post test	0	45	Labels	lines and labels pre test	lines and labels post test	0	35	
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*|dentifying type of graph encountered so far

*Vocabulary, reading the table

*|dentifying similarities and differences between a bar chart
and a line graph

Lesson 1

*Vocabulary and reading tables recap

[ lesson2 et i

*Draw a blank graph, identifying what information goes
where from a given table

* Vocabulary, reading tables, SALUTS recap
- How fio we know whic‘h type of graph tf) draw?
* Drawing a bar graph with scales and axis drawn

* Peer marking using SALUTS
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 Vocabulary, reading tables, SALUTS recap
* Drawing a line graph with sclaes and axis given, fully
supported, scale discussed, line of best fit

* Peer marking with SALUTS

* Vocabulary, reading tables, SALUTS recap
* drawing a line graph from given data, on graph
Lesson 5 paper. Graph demonstrated, explained, structured
and supported, scale, line of best fit discussed
* Peer marking using SALUTS

* Vocabulary, reading tables, SALUTS recap

* pupils draw a graph from given data, example
drawn for them, pupils complete as independently

Lesson 6 as possible, support in form of guided questioning
as to process

* Peer marking using SALUTS




