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Assignment Title 

Design, conduct and critically evaluate a close-to-practice research project (lesson study) focusing on the model of the transformative teacher in developing practice that has a positive impact on the learner.

‘Do pupils in KS2 display a greater involvement in a task when placed into mixed-ability groups?’


Please add your targets from the previous assignment using the table below.

	
	Target
	What I have done in this assignment.

	Target 1
	When evaluating your own practice, consider how you could improve on the basis of research-informed reading.
	Identified that I should endeavour to consider the individual needs and requirements for each pupil, plan and organise accordingly.

	Target 2
	Consider developing counter arguments further.
	Explored an extensive range of professional opinions and carried out an in depth analysis of the literature

	Target 3
	N/A
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Introduction
Closing the attainment gap between all pupils is an aspirational objective that is seemingly shared throughout the education profession and its stake holders. The fundamental aim to promote equality in classrooms throughout Wales is reflected in the implementation of the new curriculum, which strives to enable all children and young people to be “ambitious, capable learners” (Donaldson, 2015:31). One could postulate that a possible methodology to addressing this deficiency, whilst promoting the desirable characteristics we have for young people, is by utilising and harnessing the profound influence that pupils have on one another, as documented by Sukhnandan and Lee (1998:9): “pupils’ peer groups can influence their orientation towards the learning process.” This idea is also embodied in Donaldson’s recommendations that “young people should learn how to work collaboratively and creatively, taking greater responsibility for their own learning” (Donaldson, 2015:110). Primary schools traditionally take a heterogenous approach when grouping pupils as a whole school cohort, however, particularly in Key Stage 2, individual classes are often structured using a within-class grouping system: “Groups maybe formed on the basis of ability” (Hallam, Ireson and Davies, 2002:4). The educational setting in which this project will be conducted currently adopts this format and predominantly assign groups, based on current attainment.

Research context
Empirical evidence suggests that grouping pupils based on ability or attainment “may have longer term negative effects on the attitudes and engagement of low attaining pupils” (EEF, 2019:1) and although “Some research has found that mixed-ability grouping results in all pupils exhibiting a satisfactory attitude towards learning” (Sukhnandan and Lee,1998:37) it remains inconclusive, which solicits further enquiry. For this reason, the underlying question for this research project is,

‘Do pupils in Key Stage 2 display a greater involvement in a task when placed into mixed-ability groups?’

It is important to consider the meaning of ‘involvement’ in the context of this question. Through discussion with a research partner an understanding was drawn that ultimately the implementation of mixed-ability grouping should seek to discover and measure the engagement and motivation of pupils, their ability to accomplish a set task collaboratively and their interactions with their peers. Thus, involvement was selected to encapsulate these ideals. The expectation would be that any perceived positive involvement over an extended period would, consequently, have a beneficial influence on pupils’ attainment levels. 
Literature Review 
There appears to have a been a pivotal juncture in education during the past century when a radical notion of mixed ability grouping was presented as a successor to the fossilised concept of setting or streaming by ability. Kelly (1978:12) suggested that the flaw in a system of setting was due to the questionable validity of testing as it only obtains the “flimsiest evidence for predicting” future academic achievements. Supporting this, Stewart (2013) reports that “academic studies cast doubt on its efficacy” in raising achievement among all pupils. Further contributing to the demise of the homogenous structure was the manifestation of “low self-esteem and social alienation in pupils in the lower streams” (Hallam, Ireson and Davies, 2004:515) instigated by what Kelly (1978:12) suspects as pupils viewing themselves “as intellectually inferior.”  Kelly (ibid:14), and Sukhnandan and Lee (1998:36) respectively, recognise that the segregation of pupils by the assumption of their innate ability not only exacerbates the “gaps between the streams” but also “has a detrimental effect on the attitudes of low ability pupils”. In addition, the Education Endowment Foundation (EEF, 2019:1) identified a further criticism in that “misallocation is a particular problem for pupils from disadvantaged backgrounds”, correlating with studies analysed by Hallam, Ireson and Davies (2004:517) which exposed that a “substantial proportion of pupils felt that they were in the wrong set”. This labelling, whilst proven, at times, to be inaccurate and primitive, was exclusively accepted as the norm by teachers, peers and the pupils themselves. This classification, as Sukhnandan and Lee (1998:38) counsel, for some “becomes a self -fulfilling prophecy”, usually to the detriment of those pupils labelled to be in the lower percentile of ability. Collier (in: Sands and Kerry, 1982:33) adds, that it can be a “distressing experience” to be “labelled” or have “one’s options limited” by streaming. 
The elitist culture that was synonymous with this form of homogeneous grouping isolated those pupils deemed to be lower-ability and disadvantaged them by depriving them of ”academic role models and peer support thus detrimentally affecting [their] levels of motivation, attitudes to work, achievement and behaviour” (Sukhnandan and Lee, 1998:39). This is somewhat contradictory to the main argument in case of streaming by ability: “that less able pupils in particular needed to be given special treatment” (Kelly, 1978:8). Hallam, Ireson and Davies (2004:517) echo this ambition for a homogeneous system stating that the “work was perceived to be better matched to student needs”. In support, Stewart (2013) submits that “each student should be given the opportunity to learn in accordance with their particular aptitude and ability”. Additionally, the sense of solidarity within each of the distinct groups may provide motivation for learning through a healthy competitive environment and establish a framework of expectations, particularly with the rate of work. This is evident in a statement by Lou (et al., 1996:427), “homogeneous ability groups may encourage learning as students attempt to maintain a pace commensurate with other group members”. Although some studies conclude that high ability pupils benefit most from setting, conflicting evidence reveals that these pupils are also negatively impacted. Namely, due to the fact that the expectations of the pace that these pupils are meant to progress are too rigid. This accelerated pace of learning inhibited the understanding of some learners whilst the competitive environment spawned by setting also led to greater anxiety in pupils (Sukhnandan and Lee,1998:37). Overall, “the evidence suggests that setting and streaming has a very small negative impact for low and mid-range attaining learners and a very small positive impact for higher attaining pupils” (EEF, 2019:1).The system was fundamentally biased to incentivise learning for the few rather than the many, a system that Collier (in: Sands and Kerry, 1982:25) refers to as “calculated to benefit the children from articulate and cultivated homes”. So, one must begin to question the purpose of such a system and seek alternative methods that prove to be more efficiently operable. 
The mounting evidence against homogeneous grouping supported the need for a change in the way children and young people were educated. This change coincided with the evolution in the way that education was dispassionately viewed. It had previously been acknowledged as “almost entirely a matter of cognitive development” (Kelly, 1978:20) bound by hereditary intelligence, a philosophy indicative to a homogeneous system. However, a transition to “see intelligence as cognitive growth” and “subject to modification by environmental factors” (ibid:9) inspired an experimental heterogeneous system. Ridley (in: Sands and Kerry, 1982:38) advocates this “positive and fruitful” approach and appreciates that “children develop in knowledge and awareness by interacting with their environment” (ibid:43). Within this environment exists one of the most abundant and influential facets to a young person, as Black (et al., 2003:50) indicates: communication between peers, through shared language, “can convey meaning and value” of a task, which may have previously been inaccessible. This peer support emerges as a central argument for a heterogenous system and compensates for the shortcomings of a homogeneous system. A notable benefit to mixed-ability grouping is how it addresses the ‘hidden curriculum’ and provides pupils opportunities to develop “more effective social integrations” (Sukhnandan and Lee, 1998:42), opportunistically “slow learners may sometimes gain socially” (Sands and Kerry, 1982:13). However, Collier (in: Sands and Kerry, 1982:32) cautions that these social interactions extend to exterior factors and expresses concern that “youngsters with less support at home are vulnerable in the mixed ability group”.
Hallam, Ireson and Davies (2002:104) pronounce further benefits of mixed-ability grouping to include higher-ability pupils’ capacity to “‘scaffold’ the problem for others, provide reciprocal teaching, resolve conflicts and model various processes of understanding” with Sands (Sands and Kerry, 1982:50) adding that pupils gain “respect for each other’s strengths and weaknesses.” Juxtaposing this, Sukhnandan and Lee (1998:44) concede that mixed-ability grouping often fails “to cater for the needs of pupils at the extreme ends of the ability range”, whilst Kerry (Sands and Kerry, 1982:13) elaborates with more specificity that “bright pupils are not adequately stimulated to think”.  Conversely, Hallam, Ireson and Davies (2002:9) assert that “pupils of low ability learn more in mixed-ability groups”. 
There is diverging evidence regarding pupils’ attitudes to learning whilst in mixed-ability groups. Notably, it is curious to recognise that Hallam, Ireson and Davies (2002:64) disclose that “lower-ability boys tend to overestimate their capabilities when they are in mixed-ability classes”. One opinion, offered by Collier (in: Sands and Kerry, 1982:32), is that pupils with very limited cognitive functionality “are often very confused and bewildered”. An alternative observation provided by Sukhnandan and Lee (1998:37) is that all pupils exhibited “a satisfactory attitude towards learning” when learning in mixed-ability contexts. Moreover, mixed-ability grouping removes the competitive nature of setting and encourages pupils to chance participation without receiving any negative repercussions (Kelly, 1978:16). Sands (Sands and Kerry, 1982:50) endorses this belief affirming that “it removes the sense of failure from slow learners” as accomplishments and disappointments are equitably shared as a collective. Sukhnandan and Lee (1998:37) bring the discussion in to equilibrium, revealing the negative impact that mixed-ability grouping can have on “high ability pupils’ levels of motivation and achievement”.
	Despite the broad evidence suggesting “that mixed-ability grouping has the effect of reducing [the] spread” (Kelly, 1978:14) of attainment; “it is very difficult for teachers to teach extremes of the ability range appropriately and effectively” (Sands and Kerry, 1982:13) and in all accounts the results are unanimously inconclusive. Kelly (1978:24), Hallam, Ireson and Davies (2002:39) decisively agree that “no one form of grouping will ever be shown to be objectively better than any other” to “automatically raise pupil performance”. A meta-analysis undertaken by Lou et al. (1996:446) may provide some conclusive quantitative insight to the debate; they discovered that

while low-ability students learned significantly more in heterogeneous ability groups than in homogeneous groups, medium-ability students benefitted significantly more in homogeneous ability groups than in heterogeneous ability groups.

Hallam, Ireson and Davies (2002:9) concur that “pupils of average ability learn more in groups of similar ability” and “high ability pupils are unaffected by the type of grouping”.


Methodology
As the dawn of educational reform arises with the implementation of the new curriculum for Wales (Welsh Government, 2019.[1]), teachers need to be prepared to evolve their practice to meet the requirements in delivering this innovative new curriculum. Professional development is aided by the Welsh Governments publication of the Professional Standards for Teaching and Leadership (Welsh Government, 2019.[2]) which hope to empower teachers in Wales to deliver the new curriculum confidently and effectively. An efficient methodology, that encompasses and addresses each of the five professional standards, is the engagement in action research, the purpose of which, in the context of education, is to gather practical knowledge that will inform best pedagogical practice and enhance the quality of pupils learning (Koshy, 2010). A greatly specified form of action research as advocated by Dudley (2011) is a Lesson Study. This was the primary structure used to guide this research. Lesson study structure consists of a quadruplicate cycle: study curriculum and formulate goals, plan, conduct research lesson and reflect (Lewis and Hurd, 2011. Dudley, 2011. EEF, 2017).
Dudley (2011) advises that this cycle should be enacted a minimum of three times but in this instance, this was not feasible due to time constraints and limited participating researchers.  An adapted cycle was followed where the final two stages were revisited to allow both researchers to alternatingly facilitate the lesson and observe it. In the initial stages of formulating the study goals and question, one must consider whether they are achievable within the normal limitations, fit the arrangements for the practitioner or institute where the research is to be conducted and ensure the study design allows for outcomes that provide some sort of insightful value (Yates, 2004). 
Embarking on educational research can be a daunting undertaking for many teachers, especially novice, inexperienced practitioners; however, lesson study is a viable choice of methodology as it allows research to be accessible to those teachers because it is a format that they are familiar with. Lesson planning is a comfortable activity for most teachers who are often motivated to construct accessible and engaging lessons for all pupils (Lewis and Hurd, 2011). The lesson study format prescribes that the research should be undertaken collaboratively with professional colleagues. For the purpose of this small-scale project, two participating researchers were the chief contributors and henceforth will be identified as AH and MA. This collaborative approach can initially evoke hesitancy, as teachers are accustomed to the classroom environment they independently govern and can be reluctant to allow others access in fear of scrutiny. However, once it is accepted that the prime focus of the study is the pupils, healthy, professional and productive relationships with colleagues can begin to be forged (Lewis and Hurd, 2011). 
The targeted participants of this research were a cohort of 60 pupils distributed between two Key Stage Two classes. Three pupils were randomly selected from each class based on their current allocated levels of attainment and will act as ‘case pupils’. It is important that these pupils represent the diverse ability range of the cohort as it is pertinent to the fundamentals of the research question. Each of the case pupils selected will be identified as pupil X, Y and Z with X representing the lowest attaining pupil, Y representing the average attaining pupil and Z representing the highest attaining pupil.
A combination of qualitative and quantitative data was collected by a research partner through the use of non-participant observations made during the lesson. A proforma (Appendix III[a] and III[b]) was designed to gather the information which has been adapted from Leuven scale of involvement (Laevers, 1994). During the observations the case pupils were assessed with regards to their overall involvement in the lesson and a five step Leuven scale was applied ranging from ‘extremely low’ to ‘extremely high’. This assessment occurred during 3 phases throughout the lesson at 15-minute intervals to capture the variations of involvement as the lesson progressed. To complement and enhance this data, each case pupil was assessed against predetermined criteria using a 5-point Likert scale (Joshi et al., 2015) (Appendix III[a] and III[b]section C).
Immediately following the completion of the lesson, the selected case pupils were invited to participate in a semi-structured interview to ascertain the opinions of the pupils. This process is invaluable to the research as literature on the topic of mixed-ability grouping has proven to be highly influenced by pupil voice. The practice of interviewing can yield high quality data due to its flexibility and foster insightful responses as it allows one to gain clarification of ambiguous answers and correct any misconceptions and although the process can be time consuming, the results yielded warrant the effort (Drever, 2003). Interviewing the pupils as a group rather than individually alleviates any anxieties they may harbour and  serves to benefit the collection of data, as group interviewing is believed to develop deep discussion and stimulate elaboration (Cohen, Manion and Morrison, 2011). 
Finally, with the research partner, a process of reflection took place and all data collected was considered. The reflection method has been influenced firstly by the model of Gibbs (1988) acknowledging each of the 6 distinctive stages of reflection, as this process allows for a more thorough analysis. In an attempt to remove any potential bias and acquire as much detail as possible, Brookfield’s lenses (Brookfield, 2005) were also applied to each stage of Gibbs’ reflective model (Appendix II). The lenses respect four different perspectives including the researcher, their peers, the participating pupils and the wider professional community through literature. Considering these diverging viewpoints can add some validation to any conclusions drawn. 

Ethical considerations 
Equality is an intrinsic value of the modern education system and is a compelling justification for a mixed-ability form of grouping. However, true equality can only be achieved through genuine and mutual respect. “Respecting research participants” (Alderson, Marrow, 2011:3) is vitally important to consider when embarking on a research project. When the research includes the participation of children and young people then the United Nations Convention on the Rights of the Child (1989) must be consulted to inform any ethical questions raised, as this is a demographic that is judged to be vulnerable and susceptible to risks. Shawa (2017:433) instructs that all researchers “should have a critical awareness of potential ethical risks” and the Ethical Guidelines for Educational Research (BERA, 2018) provide a stable foundation to begin to construct this critical awareness. Debates on the topic of ethics are often “bare and abstract” (Alderson and Marrow, 2011:19) which is why each case needs to be comprehensively considered in isolation. In order to avoid any ethical dilemmas surfacing, Oliver (2010:9) iterates the importance of considering “ethical issues from the early stages of a research project”. Alderson and Marrow, (2011:27) suggest that potential risks that are prevalent in social research “include distress and anxiety, embarrassment and loss of self-esteem”, considerations which are pertinent to this specific project also and have been identified in the research application for deliberation by the ethics committee at the University of Wales (Appendix I). For example, in this research project, to avoid any potential ethical dilemmas, pupils and parents were informed in advance of the research taking place (appendix VI), pupils were given the opportunity to opt-out of the study if they so chose (appendix V), and anonymity and confidentiality were granted to all participants. 

Lesson Study 1 
The first lesson study to take place was facilitated by AH and observed by MA. The lesson was designed so that pupils could engage with group work in optimal conditions.  The lesson focus was to solve a mathematical problem collaboratively and independent of adult support. This type of activity was expressly chosen as it has been identified that the effects of mixed-ability grouping “are greatest in mathematics and science” (Hallam, Ireson, and Davies, 2002:9) and in this class, these areas of learning were normally taught in homogeneous groups. Additionally, the lesson was segmented into three distinct phases as it is important to recognise the multiple ways in which pupils “display the state of their understanding” (Black and William, 1998:9) and it encourages the pupils to adapt their approach to the learning. Phase one involved pupils working in mixed-ability pairs to complete a turn-based factor game, followed by a mini challenge to draw a quadrilateral shape and calculate the perimeter. These activities were selected to firstly, assimilate pupils to working in mixed-ability groupings and secondly, to activate prior knowledge that would aid them in the core activity. During this phase it was observed that many pupils struggled to grasp the concept of the factor game after AH had explained the instructions. However, there was a generalised attitude of excitement towards the task, so pupils endeavoured with it. What was significant was the transferable learning that took place: the lower-attaining pupils who initially struggled to understand the concepts of the game were able to participate with some peer explanation and support from the higher-attaining pupils they were paired with. It is important to note that pupils missed the opportunity to complete the perimeter mini challenge in this opening phase. In general, the case study pupils displayed moderate to extremely high involvement during this phase (appendix III[a] section b); they appeared to have enthusiastic attitudes towards learning and were confident to seek verification of information. Pupil X, in particular, was observed to relish in the first activity and seemed emboldened by working with a more able other. 
As the pupils transitioned into the next phase of the lesson, they were put into larger groups to complete the main task. These groups acknowledge that “there are as many different ways of creating a mixed-ability class as there are definitions of what is meant by mixed-ability” (Kelly, 17978:5) and were carefully structured taking in the consideration that “mixed-gender groups are viewed as one way that teachers can maintain an optimal working climate” (Hallam, Ireson, and Davies, 2002:51). Along with these suggestions and the social climate of the class, groups were designed to minimise disruption and emphasise the effect of mixed-ability grouping.  Phase two instructed pupils to collaboratively plan their approach to the challenge question and apply their existing knowledge of factors. During this phase it seems that competitive attitudes motivated the pupils to engage with the content as multiple groups were working in a shared space. Pupil Y was very eager to express their opinions during this phase but at times lacked the oral skills to do so. The task took some time to gain any momentum until another pupil in the group took the initiative to organise the group. Pupil X responded with some relief and gratitude and was pleased to be involved when prompted. Pupil Y, in comparison, acted with some resentment and defiance, as a result their involvement began to deteriorate. Pupil Z appeared to be aloof and nonchalant and participated arbitrarily.
 The third and final phase required the pupils to apply the knowledge they gained to complete a physical task; this was designed in this manner as problem solving tasks of a practical nature tend to generate a higher level of collaboration and involvement (Hallam, Ireson, and Davies, 2002:104) . By this stage, any cohesion within the group had dissipated.  Although Pupil X was active throughout all phases, they displayed signs of despondency and was observed to be isolated from the group. Pupil Y completely disengaged from the task and became disruptive to other groups through inappropriate behaviour. Almost unsurprisingly, Pupil Z’s enthusiasm was very limited and had to be reminded to contribute to the group. The group were able to complete the challenge by the end of the lesson however this was predominately as a result of another pupil’s ardent work ethic.
MA observed that this decline of involvement could possibly be attributed to the missed opportunity to scaffold the understanding of perimeter, which was needed for the third phase. Furthermore, the instructions for the factor game in the opening phase were ineffective, so it was decided that these elements should look to be improved in the subsequent lesson study. 

Lesson Study 2 
Influenced by the prior lesson study, small improvements were made to the opening phase in order to negate any of the adverse effects observed previously. MA was to facilitate the second lesson study whilst AH observed. MA decided that modelling could be an effective strategy to aid the verbal instructions of the factor game. This was also advantageous to time management as less repetition was needed to explain, which allowed ample time for the perimeter mini challenge to be included. The preliminary levels of involvement in the pupils emulate those in lesson study 1 and were recorded as ranging from moderate to high (appendix III[b] section B). Similar parallels were also recognised regarding the level of peer support in these activities. These interactions are justifiably as important as the activity itself as they stimulate and support the “different strengths and weaknesses” in children (Ridley in: Sands and Kerry, 1982: 42). Once again, positive attitudes towards learning were on display and pupils were able to fully engage with the opening tasks. Notably, Pupil Y and Pupil Z were most confident in this phase which was evident in their willingness to engage with teacher questioning. 
Phase two proved to be much more demanding on the pupils in this lesson than in the previous. It seemed that pupils were not able to communicate effectively in order to create a plan of action despite sequential instructions that were displayed on a poster provided to guide each group (appendix VII). However, it seemed that some members of the group, including Pupil X, eagerly wanted to advance to the practical element of the task before completing the first one. This could have been the cause of their disagreement. Consequently, Pupil X was reluctant to contribute to the discussion and they became very passive. MA noticed that the group was struggling to start and had to intervene and guide the groups thinking through questioning.  Once they were encouraged to listen to one another, it was quickly realised that Pupil Y had devised an effective method to approach the problem. It was at this point that Pupil Z adopted the role of leader and attempted to guide the group to the solution. After receiving very little feedback from the group Pupil Z worked independently to solve the problem and once the solution was discovered they shared it with the rest of the group. 
The transition into phase three was vastly different to that in the first lesson study, the motivation and involvement in this lesson study was greatly improved. The pupils shared in the success of Pupil Z’s efforts and all pupils then were inspired to work co-operatively to complete the task. There was a significant role reversal when Pupil Y expressed much delight in discovering the solution to the next challenge and proactively led the group to solve it. Pupil X appeared to be invigorated to participate as they seemed to have skills which were valued, to contribute to the group’s success. The pupils were able to demonstrate their understanding by successfully completing the task and responded accurately to teacher questioning during the plenary.
   
Discussion of research findings 
It is fair to state that the general findings of this research project emulate what is broadly discussed in literature and although this subject could inspire extensive discussions, let us focus on three luminary results. Firstly, the interview process that took place shortly after each lesson study revealed that pupils’ perceptions of ability and its impact in the classroom is remarkably mature. Pupil Y  from lesson study 2 shared that “lots of us have lots of different abilities to help each other” and Pupil X  from the same class added “I found that some of us know some answers and some of us don’t know answers because we all have different brains” (appendix IV). This aligned with the results of studies scrutinised by Hallam, Ireson, and Davies (2002:43,50) which discovered that “the pupils were aware that different kinds of activities were undertaken in the different groups” and that they “recognise that they can help each other and draw on each other’s ideas”. This might have meaningful implications for employing mixed-ability grouping in the classroom as it “is not to say that the intention should conceal the differences” (Kelly,1978:19) between pupils, rather, we should openly accept and celebrate the diversity of needs and embrace the value of each individual. As a result, respect, equality and collaboration may manifest in the classroom more instinctively.
	Secondly, current research usually discusses the impact that heterogeneous grouping has on the extreme ends of the ability range and often overlooks the pupils in the middle (Baker, 2018). However, some of this project’s findings appear to contradict these results (Lou et al,1996)  and challenge the assumption that “pupils of average ability learn more in groups of similar ability” (Hallam, Ireson, and Davies, 2002:9). Both Y pupils were significantly affected by mixed-ability grouping and were observed to be appropriately challenged by the task, and motivation was elevated by collaboration with higher-ability pupils. Furthermore, the results in section C of (appendix III[b]) suggest that middle ability pupils perform more consistently in mixed-ability groups than their peers. 
Thirdly, when considering the results of section B in (Appendix III[a] and III[b]) a substantial difference between each of the Lesson Studies can be observed. This may be best represented in figure 1 and 2 below. 

 (Figure 1)

(Figure 2

It is apparent that Figure 1 depicts a dramatic decline in pupil involvement during lesson study 1 and in direct contrast, the pupil involvement in Figure 2 steadily increases throughout the lesson, with the exception of Pupil X. The increase in Figure 1 could be explained by the pupil’s comments about working practically:

Pupil Y: “I liked the chairs because it was so much fun, like, just dragging them around.”
Pupil Z: “I liked working out the fractions, counting how many down each side”
Pupil X: “Counting how many seats and then we all get seats.”

All three case pupils expressed delight in working with the physical resources provided, however, this was not the case for lesson study 1. A lack of understanding could be the contributing factor here which was addressed in lesson study 2 as the opening phase was more effective in activating prior knowledge. This suggests that pedagogical choices made by the teacher influence and have a profound effect on the success of mixed-ability grouping. 

Conclusion 
Lesson study is a very inexpensive approach to enhance the learning of pupils in the classroom. Its simplistic design can be utilised effectively regardless of level of experience of the researcher and can be immediately implemented with little disruption into established classroom settings. This character of swiftness is also applicable to the implementation of findings. For this reason, lesson study benefits teachers as it embodies some of the features of formative assessment, continually seeking to progress learner’s development. Nevertheless, there are some limitations to this approach specifically identified in this project. Limited sample size was identified as restricting the findings to this context which prevented any suggestions being generalised and relevant to a wider audience. For this kind of research to be effective then a larger sample size would need to be used (Dudley,  2011). In addition, the short time scale of this research project, limited the quality of data that could be gathered and would need to be extended in order to obtain more conclusive data. This would also provide an opportunity to measure how involvement directly links with attainment. Furthermore, this project focused on the effects of mixed-ability grouping, for this to be effective then a secondary independent group which was set homogeneously would be needed as a comparison. 
A further limitation of lesson study is that the data collected is often subjective and open to scrutiny. Although, it can encourage great debate between professionals, the ambiguity of the data is probable to draw inconclusive assumptions. Finally, in relation to the accuracy of data, interviewing is a data collection technique which is susceptible to the ‘Hawthorne Effect’ which was possibly present during this research, notably in the responses from Pupil X in Lesson study 2 (appendix IV).
This research, whilst personally beneficial to the researchers in providing an essential experience into conducting a research enquiry, cannot exclusively proclaim any substantial developments in this area. What it can do is help to define future research questions. The conclusion that middle ability pupils could thrive in a regular mixed-ability grouping would need to be explored in more detail to validate the claim. 
The results also agree with Kelly (1978:6) who suggests that “the mixed-ability class should not be seen as a fixed and permanent grouping for all the purposes that a school will have”. However, there is strong enough existing evidence supported by the findings of this project, to suggest that a heterogenous grouping would be effective as the predominant form of within class grouping as it is flexible in its application. The positive impact of mixed-ability grouping observed during a practical, mathematical, problem-solving exercise mirrors what is already known (Hallam, Ireson and Davies, 2002).The choice to adopt a mixed-ability grouping should be defined on the expectations of learning and the context of the lesson. Further investigation is needed to ascertain the impact it has on other areas of learning. 
Ultimately, it is realised that the onus for effective mixed-ability grouping lies in the responsibilities of the teacher. Without thorough preparation and planning, the positive implications of heterogenous grouping would be nullified.
 
Recommendations 
There was a mutual recognition from the research partners and the case study pupils that future projects of a similar tone should examine the effects in smaller groups as it is hypothesised that this would increase the effectiveness of mixed-ability grouping. Furthermore, much of the deficiencies that occurred were attributed to pupils’ lack of focus and lack of undefined roles. This could be simply addressed by providing individual pupils in each group with an exclusive role to play in their groups (Ambreen, 2017). Possibly working on a rotary basis so that everyone could experience the different roles and to avoid any accusation of bias. 
There is certainly an argument for further research into the effect of heterogenous grouping and as already identified any future research would benefit from larger sample sizes and an extended time scale  in order to measure the sustained impact involvement and attainment in a range of tasks/subjects.
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Pupils involvement during a task over time when grouped heterogeneously
(Lesson Study 1)  

Pupil X	
Phase 1 (15 minutes)	Phase 2 (30 minutes)	 Phase 3 (45 minutes)	5	4	2	Pupil Y	
Phase 1 (15 minutes)	Phase 2 (30 minutes)	 Phase 3 (45 minutes)	3	4	1	Pupil Z	
Phase 1 (15 minutes)	Phase 2 (30 minutes)	 Phase 3 (45 minutes)	4	4	2	Time (Minutes)


Level of involvement (Leuven Scale)




Pupils involvement during a task over time when grouped heterogeneously  
(Lesson Study 2)

Pupil X	
Phase 1 (15 minutes)	Phase 2 (30 minutes)	 Phase 3 (45 minutes)	3	1	4	Pupil Y	
Phase 1 (15 minutes)	Phase 2 (30 minutes)	 Phase 3 (45 minutes)	3	4	5	Pupil Z	
Phase 1 (15 minutes)	Phase 2 (30 minutes)	 Phase 3 (45 minutes)	4	5	5	Time (Minutes)


Level of involvement (Leuven Scale)
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