Introduction
Lesson study is a professional development practice, originating from Japan in the 1870’s but finding its place in the UK since 2003, with the aim of innovating or refining a pedagogical approach to improve outcomes for learners. It provides an opportunity for teachers to collaboratively plan, deliver, observe and discuss lessons that have a particular pedagogic focus, often related to the learning of particular groups of pupils, collecting data on student learning and use their observations to refine their lessons. 
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1.Identification of a research focus through an analysis of ‘data’ to agree a focus for the pupil learning and progress, to identify three ‘case pupils’ and set the goals. 
2. Collaborative and detailed planning of a ‘research lesson’, identifying a teaching technique that addresses the agreed research focus keeping in mind the three case pupils. 
3. A live research lesson, in which one member of the planning group teaches the lesson and all teachers in the group observe focusing on the case pupil’s learning and progress. This is followed up with interviews with the case pupils to gain their insights into the research lesson. 
4. A post-lesson discussion to analyse how the case pupils responded to the technique, revise learning in relation to the research focus, with the opportunity to reteach. 
5. The results, did the lesson address the research focus? Results should be formally shared with other teachers. 
(Dudley.p.1 2014)

Identification of a research focus 
I analysed data on a class of 30 year seven pupils, aged 11-12 which highlighted the range of mixed ability within the classroom. The data I analysed were levels from previous assessments, records of pupils with statements of educational needs and other additional learning needs records as well as routine marking of class books. The focus of our lesson study was to target underachieving or vulnerable pupils. The issue that interested me was the use of differentiation within the classroom to engage all pupils and improve learning outcomes for all learners. Data analysis allowed me to identify 3 pupils who were low ability, failed to complete work and assessment for learning poor learning occurs during some lessons. Their engagement within the lesson, confidence to participate in group activities and speak in front of the class has also been very limited. Therefore, the research focus was can the use of differentiation as a teaching strategy have a positive effect on the level of student engagement and learning outcomes for ALN pupils within a mixed ability class?
The term ‘mixed ability’ for this paper, the term refers to ‘un- streaming’ or ‘non-streaming’ whereby a year group corresponding to normal distribution of ability is subdivided into smaller groups, each reflecting a range of ability within the year group.  (Reid, et al, 1981, 6) These groups become heterogeneous groups, rather than allocation of pupils to a supposedly homogeneous group. As moves have been made to incorporate pupils with special educational needs (SEN) into mainstream education, the scope of heterogeneous abilities widens. There is a statutory responsibility on schools to respond to different educational needs, by setting suitable learning challenges, responding to pupil’s diverse learning needs and overcoming potential barriers to learning and assessment for individuals and groups of pupils. (Smith, 2010, p. 65)
This type of teaching incorporates a more personalised approach to education, focusing on the individuals rather than on class group.(Reid, et al, 1981, 6) However, time constraints inhibit the provision of individual attention, therefore teachers teaching a mixed ability class often resort to teaching in the ‘middle’. Less able students miss out and soon get left behind as they cannot understand the material. Reid’s study noted a number of teachers reported a reduction in motivation of the less able in mixed ability groups. Reid’s findings correlate with my data analysis, the less able pupils are disengaged, fail to complete work and participate in class discussions.  The purpose of this research is to test, refine and implement a teaching strategy that meets the schools statutory responsibilities and solves the problems that teaching at the middle brings. The key to solving these problems is to implement differentiated strategies. Embedding a differentiated approach to teaching means teachers must transform from traditional teaching practices to more flexible, differentiated instructions, Collaboration is a key component in professional development. (Thomas 2017, p.76)
According to Tomlinson (2014 cited Thomas 2017, p.72) differentiation forms part of a holistic, principle- based approach to teaching and learning in heterogeneous settings. In a pedagogical context, the primary goal of differentiation is that teachers strategically and proactively plan to meet the different needs of every student in order to provide effective learning opportunities for the varied individuals while operating within a common curriculum framework (Tomlinson & McTighe (2006 cited Thomas 2017, p.73) Applied skilfully, differentiation allows all student to experience academic growth, engage with key understandings and principles by accessing appropriately challenged learning experiences.  (Hattie, 2012, cited in Thomas 2017, p.72) 
A study on differentiation carried out by Raveaud (2005) highlighted different approaches to differentiation in English and French schools. Whilst the English approach was ability grouping and differentiation of task, the French approach focused on equal entitlement.  Her study concluded that mixed ability teaching in France is dealt with through time and teacher and peer support, whereas in England differentiation is practiced by varying tasks. (Norwich, 2008, p.26) Reveaud concluded that the difference was related to ideological concepts of the pupil. In France the pupil is of a social being, entitled to equal expectations with peers, while in England the pupil is to be a happy well-balanced child with their full potential to be realised. The source of self-esteem in France is about being included in a common curriculum, whereas in England it is from individual success at tasks. (Norwich, 26).
Reveaud’s study has its limitations as it focuses on the curriculum in England and France, so how does this apply to the curriculum in Wales? The concept of the pupil in Wales encompasses both the French and English concept. Therefore in order for differentiation to be successful in the Welsh classroom, teachers must deal with mixed ability teaching through time and teacher and peer support as Cunnah suggests, but also through providing varying tasks that provide individual success. 

Collaborative and detailed planning of a ‘research lesson’
The lesson was collaboratively planned with a colleague. We began by developing a hypothesis about differentiation, what student needs for differentiation do we currently meet well and what needs remain?  The need to improve differentiation has been a key issue in the drive to raise standards in education for a long time. (Lambert, D. & Balderstone, D., 2000 p. 86) We decided that differentiation by outcome was already a commonly implemented strategy, where pupils perform a common open-ended task and the teacher will differentiate by grading responses at different levels. (Smith, 2010, p. 72) However, we agreed with Smith that although theoretically this strategy allows students to reach the top level, in practice it can reinforce expectations of poor performance and therefore reduces motivation and willingness to participate in classroom discussions about the topic. In order to overcome these hurdles, resource preparation is an integral part of mixed ability teaching, although there have been criticisms of a lack of material for use within a mixed ability class. Therefore, a pinnacle element of this study was the preparation of sources, differentiated to meet the needs of the pupils within the class. It was decided the two activities within the lesson would be differentiated; worksheets created for the three identified pupils. The worksheets were created so that the pupils could access the material. Large amounts of text were condensed and simplified, becoming user friendly. Where possible texts were illustrated with images. Worksheets also contained fill in the blank exercises, the blanks were the key words or concepts pupils needed to understand however it benefited pupils who had poor literacy skills as they did not have to write large amounts of text that would often be left unfinished. 
Our focus turned to differentiating by task; pupils looking at common topics, but communicating their understanding in a different fashion.  Questions may be shorter, require less content and are therefore more accessible to pupils with learning difficulties (Smith, 2010, p. 72). The goal was that the identified case pupils, with differentiated tasks would achieve the same learning outcomes as higher ability pupils, with the confidence to participate in group activities and volunteer answers to the class. 

Ethical considerations
Ethical considerations are a crucial element of educational research. Participation in the project was on the basis of informed consent, an on a voluntary basis with rights of withdrawal at any time. The final report, inclusive of data collection is confidential, pupils were referred to throughout as pupil A, B and C. The collected data was not used it in any way that publicly identified the school or the pupils. This report remains property of the University of Wales Trinity Saint David. Prior to any research being undertaken, an ethics form that met The British Educational Research Association (BERA) guidelines, (2011) was completed and submitted for ethical clearance by the University. As the research involved minors, the consent of guardians was required. (Shawa, 2017, p.435) Consent forms were sent home to every pupil in the class, it gave guardians the information regarding my research focus, ensuring they understood the process that the pupils were engaging in, why their participation is required, who will use the research findings and how it will be reported. The form gave guardians the opportunity to withhold the pupil from the research, or consent to their participation with the right to, at any stage, withdraw from participating in the research process without providing any reasons for doing so.

Data collection 
The methods of data collection for the study were non- participant structured observation. Through observation, the researcher can gather live data from naturally occurring social situations. (Cohen, 2009, 396) As a structured observation the hypothesis was already decided, the observation data was used to confirm or refute the hypotheses. (Cohen, 2009, 397). The non- participant observations were collected using the observation schedule to measure student engagement. (Appendix 1)  Following the lesson study the focus group were interviewed, a series of 8 questions were asked that sought their opinions on the use of the differentiated strategy that was used. (Appendix 2) The reflections were captured using the Gibbs reflective cycle. (Appendix 3)
 
Limitations of data collection
Observations are useful for gathering non-verbal behaviour, although it does have its limitations in terms of difficulties in measurement, problems of small samples, difficulties of gaining access and negotiating entry and difficulties in maintaining anonymity. (Cohen, 2009, 397) In this study gaining access was overcome by the study taking place in my placement school, with consent from my senior mentor. All pupils returned the consent form before the deadline and the three case pupils were all present on the day of the observation. In the event one or more of the pupils were absent or did not return the consent form, a further three pupils were identified as reserves.  There were difficulties in measurement of student engagement through written observation notes. It was difficult to observe three pupils at once, whilst writing comments for each pupil continuously throughout the lesson. Written data was time consuming to enter, and key moments may have been missed by the observer. An alternative method of data recording that uses a symbol or number, that focuses on each pupil for a select period of time would prevent the observer from being overwhelmed with information to record and minimise the risk of missing information. The use of interviewing the pupils was useful as it allowed the pupils to give their points of view, however there is always the possibility that pupils may not answer honestly, when asked about how a lesson was for them, they may feel they have to say it went well, to please you.  In order to synthesise and validate the data, information from the observer and the pupils were cross referenced. 

Live research lesson (Lesson 1)
The lesson aim was a revision lesson for pupils who were sitting an end of topic test the following day. Pupils were put into pairs, to work together to complete a revision booklet. There was a higher and a lower tier revision booklet. Pupils were paired in relation to their ability so they completed the same booklet. 
It was a difficult lesson to observe, pupils were sat in different locations in the classroom, it made it difficult to observe all three pupils at the same time as I had to walk around the classroom to observe them whilst attempting to make written notes. Several pupils asked for my assistance during the lesson, to which I reminded them I was there to observe only and only the teacher could assist them. The booklets that were given to the three case pupils were different from the other booklet. Pupils were aware they had been given different booklets and some were questioning this. The booklets did allow the three case pupils to complete their questions, they all showed confidence in giving answers to the teacher and the ability to complete the questions motivated them to continue working. The fact pupils were working in pairs also made it difficult to observe, there was a high probability that one pupil worked out the answer and just told the other pupil the answer. A transcript between two pupils and the teacher is as follows:

Pupil D: Do you know the answer to this one?
Pupil X: I’m not sure yet I’ll work it out now
Pupil X: I think its 23 
Pupil D: Okay, I’ll put that, do you want to ask Miss if it is right? If she asks how I worked it out I wont be able to say. 
Pupil X: Okay, Miss is the answer 23?
Teacher : Yes. 
This shows that Pupil D was not engaged in their learning, whilst they completed the booklet, this was not evidence of their learning as it was simply copied from a peer. Furthermore, only 1 pupil out of the pair was required to check the answer on behalf of the two. At this point it was clear that further assessment for learning methods need to be implemented to check the understanding of all pupils as pupil D had the correct answer written in her book, but if she had been questioned, she would not have been able to explain her answer. 
In the post lesson discussion, several factors were decided that would be changed prior to the next lesson being taught. Firstly, another method of measuring engagement needed to be used, although we didn’t want to discard the use of the note making altogether, it was decided a simpler, quicker form of data collection could be used alongside note making. A student engagement wheel by David Sladkey (2013) was found online which was used in the second lesson observation to collect data. Furthermore, difficulties of monitoring three pupils in a large class environment would be overcome by seating them together, with the researcher sat at the back to limit any interaction the pupils would have with the observer and allow to observer to monitor the three pupils more effectively. It was decided for the purpose of the next lesson, pupils would be required to work individually and the worksheets given would be the same work, but in a simpler format that suited the ALN pupils, this added discreetness also as pupils would be unaware they were completing different tasks. Finally, it was agreed that other assessment for learning methods need to be implemented to test understanding of all pupils, not just checking the worksheet is completed in order to measure level of learnings and engagement within the lesson. 

Live research lesson (Lesson 2)
The observer was seated at the back of the classroom the observer was free to roam around the classroom to see how each student was working although as she was sat directly behind the three case pupils she did not feel the need to; she did not interact with the pupils. 
The lesson aim was for pupils to find out what weapons were used to attack a castle. The differentiated worksheet  allowed the three identified pupils to complete all their tasks. The fact the tasks were ‘do-able’ motivated the pupils to complete it, and the high success rate throughout the activities motivated them to complete the next. 
The students met this lesson aim as they were able to match up the pictures to the descriptions of the weapons and upon questioning demonstrated they understood the way in which each weapon was used. They were also able to consider which methods were better than others, ranking them 1 – 11, and then asked to explain the reasons for their choices. 
All pupils were confident with responding to questioning. Through various methods of assessment for learning, the learning of each of the three case pupils was monitored. 
For the purpose of this lesson, pupils were encouraged to put their hands up to answer questions, Pupil A and B  both put their hands up to answer questions.  Pupil C responded to direct questioning, although was reluctant to put this hand up to volunteer answers. This is evidence that pupil A and pupil B felt confident answering questions and their responses was evidence that they understood how the weapons were used, but could also consider the strengths and weaknesses of each method. The student engagement wheel showed a satisfactory level of engagement from all three pupils (Appendix 4)

Pupil A scored 3
Pupil B scored 3
Pupil C scored 2 

This was validated by the observation notes which also showed pupils were on task for a high percentage of the lesson, completed tasks promptly with little or no assistance, with very little off task talk. According to the post lesson discussion Pupil A  did have some off task talk, however the observer said that, “off task talk begun as soon as the task was complete, perhaps suggesting the level of challenge was not appropriate” this suggests the task may have been too easy for pupil A which led to the tasks being completed quickly, which led to off task talk. 

The day after the lesson we met to discuss the observations.  
Some comments from the observer were that it is good to have students explain their answers, this assessment for learning provides evidence that pupils have not just remembered a piece of information but have understood the key concepts. Students were asked what method of attack they thought to be the best and worst. The transcript is as follows: 
Teacher : Pupil A, what do you think is the best way to attack a castle.
Pupil A : The siege tower 
Teacher : How does the siege tower work?
Pupil A: It allowed attackers to get up the wall of a castle, like a ladder.
Teacher: So why did you chose the siege tower and not the ladder?
Pupil A: Because the siege tower has protection so that the defenders can’t cut it down like a ladder so the attackers have a better chance of getting over the wall. 
Teacher : Pupil B, do you agree with pupil A, is the siege tower the best way to attack a castle?
Pupil B: No
Teacher: Okay, tell pupil A why you don’t think a siege tower is the best method of attack.
Pupil B: Because everyone can wait for you to get over the wall then just kill you once your over. Also its made of wood so they could just make it catch fire. 
Pupil A: What did you think was the best method?
Pupil B: The battering ram so that once you bash the door down all the soldiers can run into the castle to attack not like the siege tower where only a few can get over the wall at a time. 
Teacher : Who else thought the battering ram was the best method of attack?
Several pupils raised their hands
Teacher: Who thought that something else was a better method of attack?
Most pupils raised their hands 
Teacher : Pupil X, what did you think was the best method of attack and why?

The second task required pupils to describe how the castle in the image presented to them was being attacked and defended. The observer noted how is description task could be made more creative by presenting students with a picture of a castle, and asking them how they would attack and defend the castle. This would allow pupils to develop their creative, problem solving and critical thinking skills, rather than just being able to describe what they see in a picture. This open ended task would allow pupils to work to the best of their abilities. 
The three case pupils were seated together, this made it easier for the observer to observe the pupils throughout the lesson, however in terms of using the mixed ability grouping to the best advantage for the pupils with ALN, in future, a seating plan that seats them next to more able and talented pupils could provide peer support. 
The student engagement wheel measures student engagement based upon ten factors. The lesson could therefore be improved by incorporating more factors into a lesson. For example students spending some of the hour in partner or group activities. The observer noted how the student engagement wheel made measuring student engagement easier, admitting it would have been difficult to measure it from notes only as she wouldn’t have been certain what she was looking for, i.e what does engagement look like? The research tools could be modified to collect better evidence. 


Post lesson Interview
The post lesson interview with the three case pupils gave them the opportunity to share their experiences of the lesson. On the whole all three pupils commented they enjoyed the lesson and felt they had learnt something. All pupils approved of the worksheet they were provided with, Pupil B particularly comments on the use of images and simplified text enabled them to engage with the work. Pupil A noted how she was able to finish all the work before he friends, this suggests the worksheet was too easy for pupil A, and I can begin to question the historical merit of the worksheet and the level of thinking that was required from the pupil to complete. 100% of pupils felt they were more engaged in that lesson compared to other lessons. Two thirds commented on how confident they felt answering the questions to the class.  Pupil A was sure the answer was right pupil B was the support and feedback I had given her personally whilst pupil C commented that at first he didn’t want to speak in front of the class but after some reassurance and encouragement from the teacher he felt confident. This suggests that it was not the differentiated task which gave pupil C the confidence to answer in front of the class, but rather the teacher support.  Pupil C later commented in terms of being provided with more help, he would like more help from the teacher. Pupil A and B commented on other means of differentiation such as scaffolding and worked examples. It is clear that differentiation is used throughout every lesson and every class.  100% of pupils agreed that similar approaches are taken in other subjects, however not all subjects, in these cases they commented they felt a lack of motivation. 



The results, did the lesson address the research focus?
This small- scale research explored whether differentiation by task improved pupil engagement, classroom participation and improved learning outcomes for three identified underachieving ALN pupils. The study provided an opportunity for teachers to collaborate and understand every student’s ability to learn and exposed all students to key understandings and principles regardless of their ability. The results from the study confirm the hypothesis; differentiated activities that provide the same learning outcome had a positive effect on the level of student engagement for three case ALN pupils. Engagement with differentiated material allowed them to engage and participate in the lesson, as individuals and together as small groups. The differentiated tasks in the form of worksheets, allowed the three case pupils to complete all tasks within the time frame, which enhanced learning outcomes as the pupils understood the key concepts. The student engagement wheel showed a high level of engagement from all pupils, this was validated by the observation notes which also showed pupils were on task for a high percentage of the lesson, completed tasks with little or no assistance and were confident when answering questions and participating in class discussions on the topic. Throughout the lesson, assessment for learning in the form of questioning, marking work and discussions provided evidence of the pupils learning, which confirmed that the use of differentiated tasks have a positive effect on learning outcomes for pupils with ALN who are being taught in a heterogeneous setting.  However, a teacher must be careful not to design asks for pupils that are too easy. According to Vygotsky’s zone of proximal development, students in their comfort zone are provided with limited challenge, which in turn requires limited thinking and results in limited learning. However, not differentiating can result in pupils being in the panic zone, faced with very high level of challenge, in turn requiring cognitive overload and resulting in limited learning. Therefore the form of differentiation must allow the pupils to be in the struggle zone, where they are faced with high challenge, that requires thinking, but the differentiation strategies in place reduce stress and so result in effective learning. 

Design of task only forms one part of potentially many differentiated teaching approaches.  Waters (1995, cited in Karen, 2016, p.346) describes differentiation as a cyclical process whereby various pedagogical elements inform one another, and comments that “effective differentiation is based on a wide range of considerations, and not simply upon the design of the task”. Meanwhile, Cunnah (2000, cited in Smith, 2010, p.72) argues that differentiation should be in the support provided to the pupils, rather than the type of task, or expectation of pupil performance. However, as noted earlier, in the setting of a large mixed ability class, time constraints can inhibit the provision of individual attention. A common advantage of teaching mixed ability is the avoidance of labelling associated with selective grouping. However, there are also arguments that suggest teaching mixed ability makes it harder for the teachers to meet all of the pupils needs. (Reid et al, 1981, 90).  In the post lesson interviews Pupil C commented that they would like further help in the form of teacher support which supports Cunnah’s idea. 

Although the results from the study provide evidence of some success, there are many limitations which must also be recognised. The main limitation was time constraints, the study was carried out over 2 lessons of different subjects, and with different pupils. The results would be more reliable if the three case pupil’s achievement and outcomes were measured over a period of time. Furthermore, differentiation methods should be tailored to suit each individual student, in this case the three case pupils were given the same differentiated worksheet, therefore it could be argued that the worksheets were not tailored to suit each pupil individually, but rather as a group of underachievers. This was evidenced by pupil A who in comparison to pupil B and C showed a higher level of ability and completed the work quickly. It seemed the worksheet for pupil A did not provide an appropriate level of challenge, although it was suitable for pupil B and C. However, the undifferentiated worksheet would have provided pupil A with an overwhelming amount of challenge which risks the pupil becoming unmotivated. This suggests that for differentiation of tasks to be successful, every pupil requires a tailor made worksheet that meets their own individual needs, therefore to maximise learning outcomes for all pupils. Whilst theoretically, this idea seems advantageous, from a practical perspective, constructing a tailormade worksheet for every individual pupil that meets their needs is not a practical method of teaching for every pupil over every class. Smith (2010) argues whilst differentiation by task can facilitate completion of tasks, and improve motivation, closed ended tasks limit opportunities for pupils to demonstrate their full abilities and frequently results in tasks which have no historical merit at all. (p. 72) In this study, the differentiated task allowed the case pupils to complete their tasks, it prohibited pupil A from being able to demonstrate their full ability.
 In addition to this, in order for differentiation to be implemented most effectively the teacher needs to know the students which takes time. I spent only a few short months getting to know the pupils needs,  before carrying out this study. Whilst data on each pupil provided an over view of their needs in education, their personal needs within my classroom differed. Furthermore, whilst data gave me information on the pupil, for example pupil B had poor literacy skills, there was no additional information available which gave more detail or any methods of teaching which can help the pupil. Additionally, strategies of differentiation that were implemented and successful with these case pupils may not work for other pupils, in the same or other school. Therefore, the findings from this study are difficult to generalise, due to the small sample size and the individualism that is associated with differentiation and the time frame in which the research was carried out. 
This study demonstrated that with appropriate support and direction teachers will deepen their knowledge about differentiation and improve its implementation in their classroom. In the case of this study, the opportunity to collaboratively plan, deliver, revise and reflect on the use of differentiated tasks were imperative in maximising knowledge creation and knowledge sharing.  It allowed teachers to take risks, without fear of failure and for collaborative problem solving. Lesson study as an approach to professional learning assisted teachers to refine a pedagogical approach that improves outcomes for learners. 
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