ECAD7004/C		Student No:1806185

Assignment Title: Lesson Study: Does the implementation of assessment for learning strategy ‘Think, Pair, Share’ increase student’s participation and confidence within a lesson?


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

	
	Targed/Target
	Yr hyn yr wyf wedi'i wneud yn yr aseiniad hwn.

What I have done in this assignment.

	[bookmark: cysill]Targed/Target 1
	Ensure you write sentences that are grammatically correct. Ensure every sentence always has a subject.  
	I have been mindful of this target whilst writing and reviewing assignment. 

	Targed/Target 2
	Revise your use of the possessive apostrophe
	This is ongoing. 

	Targed/Target 3
	Ensure referencing is accurate (page numbers).
	Referencing with use of the Harvard Referencing Guide for assistance. 


















	The objective of the study was to explore student’s active participation in the classroom. A lesson study incorporating the assessment for learning strategy of think, pair, share was undertaken. Through collaborate research and reflective teaching practices the student teachers aimed to establish whether the chosen strategy increases pupil engagement during questioning and improves pupil’s confidence to participate in whole class discussion. It was observed that across the school phases that many students were encouraged to actively participate in classroom discussions, however, many were hesitant to raise their hand to participate when the opportunity arose. Co-operative learning strategies for questioning were observed across the target school but were implemented with varying degrees of treatment integrity. The study was conducted across three primary school classrooms and undertaken by three student teachers. Lesson observations, quantitative data on hand raising and participant group interviews were conducted across three participants from each year group of 5, 4 and 1. The analysis of data and process of reflection after each lesson study across the year groups resulted in procedural alterations of the subsequent think-pair-share lessons. The results of the study showed an increase in participation for all students, namely increased percentage of hand raising during the share component of the intervention. The participants gave favourable comments towards the cooperative learning strategy and many expressing an increase in confidence. The nature of the study does present limitations; however, it was successful to those involved especially the student teachers. It emphasised the needs for reflective practices and teacher-led research. It exemplifies the thoughts of Cheung and Wong (2014) that continued professional development of teachers that highlight, evaluate and practice techniques is essential to find effective practices which enable the enhancement of students learning. 
	
	When engaging in whole class teaching it is safe to say that not all students engage with equal enthusiasm. When teaching a class of an average size of 30 children to ensure that every child is engaged and participating is impossible, especially when students quietly disengage from the lesson (Myhill, Jones and Hopper, 2006). When the opportunities for participating arise in class times, it was highlighted by Weaver and Qi (2005) that approximately only 25% of students engage with class discussions and only 12% of these were on a regular basis.  Anderman and Midgely (1998) acknowledge that for many contributing factors of student’s interest and level of engagement in school, teachers have very little control. However, there are different pedagogical practices to increase task completion and commitment and methods that aim to making learning relevant and more engaging for all students. The traditional archetypal perceived teacher-led lessons where children are passive receivers of knowledge has been moved away from more recently in primary school teaching. Despite this, findings from Campaign for learning (2006, cited in Watkins, Carnell and Lodge, 2009, p. 76) in table 1, show that methods seen as passive in nature are the most frequent within classroom settings and on the incline, whereas active practices are decreasing.  Figure 1. illustrates the importance of student engagement in active learning in the process of knowledge retention. It depicts the typical methods of learning that are classified as active learning strategies that are engaging students in higher-order thinking tasks and problem solving (Tabrizi and Rideout, 2007; Eddy, Brownell, & Wenderoth, 2014). Active learning must not be simplified to just ‘learning by doing’ (Watkins, Carnell and Lodge, 2009, p.71). Simons (1997, p.19) defines active learning as student’s involvement in the decisions about learning and making active use of thinking. It is not necessarily about the movement around a class, but methods used to invoke engagement in the process of learning and thinking. One method of creating such opportunities within educational objectives is to include more higher-order questioning as those indicated in Blooms taxonomy (1956) (Fleming, 2012). Active learning is directed toward the experiences of the learner and enables students transform learning into knowledge, through reflection and experience (Gibbs, 1988:9; Kolb, 1984:38). Without an intermediary during the process of learning, knowledge can often go without response. Which in turn has negative effects on achievement and classroom participation in the future (Webb, 1989; Good et al, 1987).  Talk is central in teaching and learning within the classroom for both the teachers and the students. The use of talk in whole class interactions and how these opportunities are presented is fundamental to facilitate active learning especially the use of peer to peer interaction (Myhill, Jones and Hopper, 2006). The use of peers within the classroom can be beneficial to provide the intermediary mentioned previously to excel higher-order thinking.  The notion of passive learning on the other hand can conjure images of a student sitting still and listening, this then creates the assumption that because we can not see the learning it does not happen (Didau, 2016). This is not necessarily the case and we can not disregard the use of method that have been deemed as ‘passive’. As Didau (2016) discusses that there is an assumption that the teacher talk is ‘dull’ or ‘boring’ and elicits disengagement from the learning. This can-not be presumed and in most cases the teacher is the most knowledgeable person in the classroom and restrict their insights would be illogical. Myhill, Jones and Hopper (2006) also highlighted the irony of the UK assessment of learning, that despite the growing importance given to active learning and classroom talk assessments have predominantly been through written form. Freeman et al. (2014) comparative study showed that when students engaged in lectures that were purely teacher-led they were 1.5 times more likely to fail than those enrolled in active learning strategies. Exemplified in the study is that once again the absence of talk is one of the contributing factors to decline of engagement. The very nature of a classroom environment invites social interactions and given that talk is a core human process and central for attributing meaning through the exchange of language, peer group learning is a strategy that should be innately used as is easily accessible (Watkins, Carnell and Lodge, 2009). 
	It must be noted that within the literature there is a wealth of authors who hold importance to the distinction between collaborative and cooperative forms of peer group work (Galton and Williamson, 1992; Bruffee, 1993; Tiessen and Ward, 1997; Davidson and Major, 2014). Both collaborate and cooperative learning strategies have origins that are constructivist and influenced by the theories of Dewey (1938), Piaget (1951) and Vygotsky (1962, 1978).  Vygotsky (1978, p.57) emphasises the social importance of learning stating that: 

“Every function in the child’s cultural development appears twice: first on the social level, and later, on the individual level” 

Both collaborative and cooperative learning see the value in the interaction of others. However, collaborative learning is concerned with the creation of knowledge and meaning through students working towards a desired goal (Matthews, 1996). Thus, the students are working with each other but not interpedently. Whereas Cooperative learning has been referred to as a pre-determined structure of learning where students are required to work together interpedently on academic tasks (Davidson and Major, 2014). Kagan and Kagan (2009) developed the acronym PIES, to identify the steps towards the structure approach to cooperative learning. The steps include positive interdependence, individual accountability, equal participation and simultaneous interaction. Often cooperative learning is compared to learning strategies that use elements competitiveness with peers or working independently and studies have shown that working cooperatively with peers provides greater psychological benefits including: greater self-esteem, productivity, self confidence and autonomy (Johnson and Johnson, 1981, 2005, 2009). Individual learner satisfaction is also increased with the use of group strategies of learning (Zhu, 2012). Psychological gains, satisfaction and self-evaluation measures are becoming increasing used in research to 
evaluate an interventions effectiveness (Huang, et al, 2012; Rovai and Barnum, 2007). 

[bookmark: _GoBack]Table 1. Table of Classroom Activities (Watkins, Carnell and Lodge, 2009, p.76).
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Figure 1. The Learning Triangle (Tabrizi, 2017).
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[bookmark: _Hlk33192032]This study is focusing in on the cooperative learning strategy of think, pair-share developed by Frank Lyman (1992). Think-pair-share is an active learning strategy which is based in cooperative learning. Senge (2006) and Huinker and Freckmann (2004) found that active learning is most effective in promoting higher-order experiences when learning includes opportunities for: creative, critiquing, discussions, open type thinking and open-ended questioning. Think-pair-share technique has shown to have provided a structure in which is simplistic in its application but has the elements within it to insight motivation, regardless of intrinsic interest (Marzano and Pickering, 2005), holds students accountable for their own learning (Butler et al., 2001).  Lyman (1992) clarified the three steps of think-pair-share. Firstly, the think element incorporates a set amount of time that is given to the individual students to enable them to process the question and formulate an answer to a question posed. The ‘wait-time’ to think was brought to the attention of teachers from the research of Rowe (1974 cited in Black, et al. 2003) that discovered on average teachers waited 0.9 seconds between posing a questioning and intervening to answer. When wait time was increased beyond 3 seconds results showed: increased confidence in responses, longer answers, decreased failure to respond, increased unsolicited responses by peers and further developed higher-order responses (Rowe, 1974 cited in Black, et al. 2003). Increased wait-time has been correlated to positive teacher outcomes including flexibility of teachers’ responses, higher teacher expectations, increase variety of questioning and higher proportion of questions asked were enhanced to higher cognitive questions (Cotton, 1998). Wiggins and McTighe (1998) emphases the key for successful implementation of think-pair-share is the alignment between the question posed and level of challenge with the instructional goal. The open-ended questions required for this strategy encourages the used of higher cognitive thinking and reiterates the importance for adequate time to think to generate the most successful responses from the students. Additional advice from Lemov (2015) encourages teachers to make wait- time transparent to allow student to manage their thinking processes accordingly. The second phase of the Lyman’s (1992) strategy is pair. This involves students to pair up with members of their class to discuss the posed question and make notes if required for the final phase. Again, this is a structured time phase to allow the cooperative learning to occur. Partner work does require careful consideration to allow for productivity in the process, the circulation of partner groupings to allow a variety of exchanges with different ideas to circulate over time (Cremin and Burnett, 2018). The final phase is the share aspect, this involves the students individually sharing their thought with the wider class. By having the co-operative learning element prior to the share, it allows some learners to adjust their thinking before a response to a wider audience and subsequently increase their confidence to respond (Cremin and Burnett, 2018). Disengagement from classroom discussions have been associated with low levels of self-confidence and more specifically linked to fears of failing to show their intelligence, fear of criticism by peers and teachers and feelings of confusion with what has been asked of them  (Fassinger, 1995; Gomez, Arai & Lowe, 1995 cited in Abdullah, Baker and Mahbob, 2002). With findings estimating that there are approximately 13% of the student population experience social anxiety disorders (Jefferson, 2001), it is never more prominent that teacher take this into consideration within the strategies of questioning that are used. Questioning as a form of formative assessment has been a topic of interest amongst educational professionals and is evermore evolving with the introduction of the new Welsh educational reform. Think-pair-share is classified as an assessment for learning strategies that one mechanism of formative assessment of learning within a large classroom by providing guidance of what is expected, peer and instructor feedback and immediate feedback of the quality of students’ learning to enable to teacher to adjust teaching accordingly (Black and William, 1998).  Although assessment for learning strategies have been indicated to double the rate of learning and shown increases in lesson engagement (Black and William, 1998), some have criticized its wide usage when left unchallenged as teachers can fall ‘prey to the gimmicks’ and this allows strategies to be ‘diluted’ to a form that renders the process inadequate (Wood, 2008; Sidhu, 2011). Didau (2016, pp.294) termed the tendency of teachers to fall into practices that are pedagogically interesting as following the ‘cult of the new’. The pedagogy of ‘good intentions’ is no longer enough to be submissive recipients of hand me down procedures (Coe, 2103, pp.4; Schwarts, 2007). Donaldson (2015) emphasises the necessity of teachers to become reflective and critical educators. This means to critically analyse best practice protocols from empirical findings but adjust and investigate how these can fit into different settings and situations and monitor its effectiveness within those environments (Furlong, 2015). Robinson, Hohepa and Lloyd (2009) proposed that the most impactful action that teachers can do to improve teaching techniques and learning is to engage in collaborate enquires. Termed as joint professional development (Hargreaves, 2012). Lesson study has been a proposed method for joint professional development and has become increasingly used within the UK. Baba (2007) summarises lesson study as the process of progressive improvement of teaching methods utilising collaboratively working with other teachers to examine and critique teaching techniques and strive for improved teaching and learners’ experiences. Dudley (2014 pp.6) illustrates the lesson study cycle of joint planning, research and observational lesson, post instruction interview with participants and consolidation of findings and reflections of teachers. The cycle is repeated across planned lesson study sessions. The process involves the selection of three case pupils that will be observed during the lesson study in order to focus observation and keep track of pupil learning (Dudley, 2013).

Figure 2. Lesson study cycle (Dudley, 2014, pp.6).[image: ]
This study has used the lesson study cycle format as described by Dudley (2014). The study was jointly planned and executed by three student teachers. Three case pupils across three-year groups within a primary school setting were selected for this study. The year groups selected were Year 5, Year 4 and Year 1. The total amount of students in each class were 26, 31 and 29 respectively. The cycle of lesson study began with discussions of research area and implications of research.  Ethical considerations were discussed and agreed via an ethics panel prior to the execution of research. The fundamental ethical considerations were firstly, ensuring informed consent of participants and agreed access arrangements to the classroom in the agreement of a schedule. Secondly the appropriate use of information gained through observation (Barnard, 1998). These arrangements are all enclosed in the ethics form. The selection of case pupils was made in agreement with the regular classroom teacher and chosen with the criteria that these pupils have low responding during classroom discussion, namely low rates of hand raising in whole class questioning. Baseline data was collected on across three lessons conducted by regular classroom teacher, within each year group participating and case pupils observed by the student teachers (Appendix 3). The lesson study initial lesson was planned jointly (Appendix 1) between the student teachers and it was decided that the focus of the lesson was mathematical problem-solving, with the use of three-act tasks (Fletcher, 2014). This problem-solving task provided an appropriate structure to incorporate the think-pair-share strategy, with open-ended questions embedded within the approach and age-appropriate content to suit all year groups participating within the study. The researchers engaged in over non-participant observations through the lesson study. This type of observation allowed for the research to engage in observations in the natural environment and observe directly the case pupils who had given consent to participate in the setting (William, 2008). Non-participant observation does not come without its bias’, the researchers were aware in their planning of the potential Hawthorne effect, where observed behaviour has been altered by participant due to awareness they are being observed (Campbell, Maxey and Watson, 1995 cited in Oswald, Sherratt and Smith, 2014). To reduce the observational effects, the researchers would regular visit the classes and sit in on sessions to hopefully reduce the magnitude of observational effects. The lesson study was observed for a minimum of 20 minutes which is been shown to be a sustained amount of time.  Leonard and Masatu (2006) found that in order to gain a truer reflection of behaviour it takes between 10 to 15 minutes for the Hawthorne effect to dissipate. To direct observations and elevate observer bias, observation sheets (Appendix 5) were used across researchers and lesson study to enable the data to be systematically ordered and assist analysis (Wajnryb, 1992; Wallace, 1991). Both quantitative and qualitative data were included in observational recording sheets. Quantitative data on the number of times hands were raised across each share phase of the intervention across the case pupils. Qualitative data included observational notes and the use of the Leuven scale of active engagement to analyse on a scale of one which is extremely low engagement to six which is extremely high engagement in learning. The Leuven Scale will be used during the pair phase of the think-pair-share strategy to identify if there is a correlation between the level of engagement in cooperative learning equates to an increase in participation in the share phase of the intervention. The observational lessons were scheduled across 2 days. Immediately after each 20-minute lesson study the researcher conducted a post intervention interview with the three case pupils in the current class (Appendix 4), as advocated by Dudley (2011).  The interviews are semi structured to allow for consensus for all consecutive interviews, it has the structure for comparative data analysis and allows for opportunity for expansion of views of the participants (RWJF, 2008). Finally, the post lesson study discussion and reflection has used the Gibbs (1988) reflective cycle, which is one of the more comprehensive models of reflection to encapsulate the evaluation, analysis, future steps but importantly for teacher and student learning is the feelings aspect of reflection (Appendix 6). 
	Lesson study one procedure for Think-pair-share was promoted with the use of a PowerPoint presentation (Appendix 2) that help signal the student teacher and learners to each phase of the intervention alongside verbal prompts and a timer. Each phase of the intervention was timed. Think time was allocated at 6 seconds. Irvine and Garling (2020) found think time for tasks that require calculation should allow between 4 -6 seconds, and high order questions need a time between 6-10 seconds to formulate an answer. Pair time allowed for 1 minute to discuss with the person next to them, 1-2 minute of discussion time in pairs is seen as most productive (Sandhu and Maldonado, 2020). The share phase did not have a time element by students were encouraged to raise hands if they wished to answer the question. The following are the results of the lesson study observations sequentially. Lesson study one as depicted in figure 3 shows the percentage of hand raising across three baseline lessons and scheduled lesson study lesson for year 5. All participants show an increase in percentage of hand-raising during the lesson study observation. Inter-observer agreement was at 100% across the two observers validating the observable target behaviour. Case pupil A and B showed an increase in 20% of hand raising in the lesson that contained the use of think-pair-share compared to their highest percentage during any of the baseline observations. 

Figure 3. Percentage of Hand Raising Across Lesson study 1 – Year 5 Case Pupils. 

Similarly, case pupil C increased responding and was observed during the lesson study to raise hand for 80% of share opportunities. Increasing the number of times hands raised from their greatest participation in baseline by 60%.  The analysis of data yielded from the Leuven Scale for Active Participation has shown to have less inter-observer agreement and as depicted in Figure 4. The two observers share varying degrees of engagement of case pupils during the pair aspect of the strategy.  For instance, for Case Pupil C who exhibited the greatest increase in hand raising, Observer 1 rated the level of engagement in all pair opportunities of the intervention as a level 4 (high engagement). In contrast, Observer 2 scored Case Pupil C as a level 3 (moderate engagement) for four of the pair opportunities and at a level 2 (low) for one of these opportunities. It is difficult to use these findings as comparative data with Figure 3. due to the lack of inter-observer agreement. 
Post group interview 1 (Appendix ?) shows the three case pupils engaged with the interview process, but in most parts participants did not expand on answers past a sentence, most questions were singular word answers. Case pupil A expressed an enjoyment for the use of the think-pair-share strategy expressing ‘it is much more fun’, and reasoning for enjoyment with talking to partners was due to their partner being ‘good at math’.  Case Pupil A liked the think-time allowed in the strategy ‘to think things through’. The self-evaluation question on whether the participants thought they put their hand up more in class showed positive for Case pupil A and correlated to quantitative data findings in Figure 3. The reasoning for this increase as expressed as ‘because I had more time to get things right, get more ideas. Improvements for the strategy for Case pupil A was generated toward the level of questioning asked during the think-pair-share lesson, it was felt they needed to be easier to calculate.

 Figure 4. Leuven Scale for Active Engagement for Observer 1 and Observer 2. 

	Case Pupil B gave more extended answers during the interview process. Throughout of the interview there was an overarching issue emerging about the assignment of partners during the intervention. As with the previous participant, Case Pupil B expressed that they enjoyed sharing with the partner, ‘but I don’t like my partner’. Again, in asking if they contributed to the pair phase of the intervention the case pupil stated their partner ‘is a bit bossy’.  Questions related to feeling comfortable to answer questions after time to discuss with a partner, Case pupil B recognised that they may feel more comfortable but ‘with a partner of my choice’. Additionally, the participant brought attention to the need of a longer think time during the strategy stating, ‘we need more time to think’. The results from figure 4. Indicate on average Case pupil B was engaged during the pair component of the strategy at level 3-4 showing a moderate to high engagement. The percentage of hands up was increase but only by 20% for this participant despite this level of engagement. 
	 Case pupil C had a quieter disposition during questioning, sitting near to the end of the table and only elaborating on questions if asked directly or if there were moments of silence. During the interview the participant did not answer for three out of the seven questions and only twice did they expand on an answer. The Case Pupil answered yes to enjoying discussing with a partner and being able to contribute to these discussions. When asked if they feel they raised their hand more, they agreed with data shown in Figure 3. However, the participant correlated this to their enjoyment of the subject content stating, ‘I enjoy problem solving’. The participant would use this strategy again in the future ‘because it’s easier’. 
	The researchers took time between the first and second lesson study that day to discuss and reflect on the findings. Through the analysis of the data and sharing our reflections the lesson study was altered for the next student teachers lesson observation. The assignment of partners was discussed during our reflection; however, it was not deemed as appropriate to change current designation with short notice to class and regular class teacher. This would have created additional confounding variables to the research and ethical considerations as this was not agreed prior to the research schedule being approved. As expressed by Case pupil B, the length of time to think was increased from 6 seconds to 10 seconds. It was also noted in researchers’ reflections that the level of engagement during the pair time declined prior to the minute that was allocated. It was felt that the observational differences between observers may have been attributed to how they were scoring engagement. Whether it was engagement for the entirety of the time allotted or if the score was given on the quality of engagement during the needed discussion time. To rectify this for the next lesson, the researchers decided to alter the amount of time for the pair phase to 45 seconds. No additional stimuli were going to be allowed in the next study also, as during lesson study one there were wipe boards present to allow for pairs to write down thoughts and calculation. It was felt that this was more of a distraction and as not a regular tool used in the next class it would an additional ‘novelty’ effect and be confounding to the research.       
	Lesson study 2 was undertaken in a year 4 class. Figure 5. Depicts the quantitative data on hand raising. As previous all case pupils increased in responding during the share aspect of think-pair-share by raising hands to answer questions, this data had 100% interobserver agreement. Case pupil D, E and F had increases of 20%, 40% and 60% respectively compared to the highest percentage of hand raising during the baseline observations. Despite discussions on the usage and perimeters the researcher’s observations using the Leuven Scale this is still very little interobserver agreement across case pupils. In Case pupil D the observers have drastically different perspectives of levels of engagement. Observer 2 has measured engagement for Case pupil D as extremely low to moderate, in contrast Observer 3 has measured engagement varying from low to extremely high. The post intervention interview was conducted in the same manner with the case pupils from year 4. 

Figure 5. Lesson study 2. Percentage of Hand Raising Across Lessons for Year 4 Case Pupils. 

Figure 6. Leuven Scale for Active Engagement for Observer 2 and Observer 3.
Case pupil D responded to every question during the interview, however they did not elaborate on their answers further and it was limited to yes responses. Regardless of elaboration of answers the pupil responded positively to the strategy. Case pupil D showed an increase in responding via hands up when the think-pair-share strategy was used, this was at 20% during the lesson study and remains at a low rate of responding.  
	Case pupil E was found to engage in the pair phase of the strategy from moderate to extremely high engagement across the observers. Results from hand raising data showed the percentage of responding was at 60% during the lesson study observation. This is a significant increase in responding compared to baseline. Case pupil E responded to the interview with some additional responses. The pupil expressed a positive experience of the cooperative aspects of the strategy. They agreed that the think time is useful, they took turns during the pair phase, and they found the strategy fun and helps ‘to show what we are thinking’. 
	Case pupil F showed the greatest sustained engagement with the strategy across all questions (Figure 6) and the has the greatest percentage of hand raising during the lesson study, responding with hands up during every share opportunity. 
	Post intervention discussion and reflection found that student teachers reviewed the experience positively. The 10 second think time was enough to generate thoughts for the learner and did not leave to much time to allow children to be off task. Children were engaged in the activity and fussing was at a minimum. The amount of pair time was still the focus of discussion between the researchers, as the length of time required for differing questions were needed to be altered. It was agreed that the length of time needed to pair will change depending on the complexity level in accordance to Blooms Taxonomy (1956). The length of time increased with the higher-order questions. 
The final lesson study showed a substantial increase in in hand raising across all participants increasing the level of responding between 40%-60% more than their highest responses at baseline. Interobserver agreement of hand raising was at 100%. The results of the Leuven scale show an increase in engagement across participants with more case pupils maintaining engagement at level 4 and 5 showing high and extremely high engagement. There is moderate interobserver agreement (Figure 8).

Figure 7. Lesson study 3. Percentage of Hand Raising Across Lessons for Year 1 Case Pupils.
Case pupil G increased hand raising to 80% of share opportunities. Engagement in the pair aspect of the strategy was sustained between moderate and highly engaged. During the interview the pupil showed an enjoyment with the pair aspect of the intervention but tellingly they commented that ‘I don’t like putting my hand up’ and they did not feel more comfortable answering questions after sharing with a partner. When asked if the pupil would like to do think-pair-share again in the class they responded ‘sometimes’. 
	Case pupil H also showed an increase in hand raising and moderate to high levels of engagement during the pair. Interestingly this pupil was quite vocal during the interview. They produced some helpful insights into their feelings of confidence during the questioning process. When asked if thinking helps before they share with a partner they commented ‘No, because sometimes you get them wrong and they get sad. I’m always worry’. In addition to this when directly asked if discussing with a partner helps them feel more comfortable, they responded ‘I really like it, I hoped __ would help more’. Highlighting feelings of discomfort, worry and the need for more equally distributed cooperative learning.
	Case pupil I has an increase of responding and hand raising reached 80% during the lesson study observation. This pupil was observed to have varied engagement during the pair aspect of the intervention. The variance shows the pupil was unable to sustain high levels of engagement throughout the lesson but would be on different parts of the scale during different questions. During the interview the case pupil remained relatively quiet responding with one-word answers to most questions. The pupil provided a response to the question surrounding how comfortable they felt answering when given time to discuss with a partner. They responded: ‘Yes, I put my hand up when I’m with someone else.’ 

Figure 8. Leuven Scale for Active Engagement for Observer 1 and Observer 3.

	The study has been enlightening for the researchers, as quantitative data has shown an increase in student participation, in the raising of hands to contribute to whole class discussions. The importance of allowing think time and cooperative learning opportunities have also been reiterated within this study, using the think-pair-share approach. The participants have responded positively to the strategy during interviews and all would like to use this strategy again in the future. It is important however to highlight the limitations of the current research. The limitations and considerations that the current researcher has found most concerning are: the lack of inter-observer agreement through the use of the Leuven scale of active engagement, the allocation of peer partners and their effects, the allocation of time required for the think and pair components of the strategy to ensure productivity, the accuracy of measures within the study failed to investigate level of confidence as intended and challenges of group interview dynamics may have hindered the quality of findings. 
	Inter-observer agreement of the data undertaken in this study showed that when behaviours were clearly defined observable behaviours (hands up) and required the observers to count frequency, this data agreed. However, the rating scheme of the Leuven Scale proved to be harder to gain consensus and these errors of measurement calls into question the dependability of the scores of the behaviours being assessed making the data unreliable for generalisation and comparative purposes (Mitchell, 1979).  This calls into questioning the reliability of the scale used as a global measure of engagement and the competence of the observers. Light (1988) recommends the use of global measures in small-sample studies and found they are useful tools to assist in evaluating an interventions effectiveness.  Rosenstein (2002) recommends the use of additional covert non-participant observational method, such as video tape to allow more representative samples of behaviours and allow a closer evaluation to use along side observational tools, as within a busy classroom it is easy for an observer to get distracted. It must be noted that the student-teachers were not trained in observational techniques and additional training and practice on the observational protocol may have increased the inert-observer liability prior to the study (Haidet, 2009). Training of the most appropriate measurements of behaviours and training in these methods would be a consideration for future lesson study research. 
	An important factor raised during the interview process was the assignment of partners in the class, this was not considered during the planning of this study. As Christiansen and Salm (2015) emphases that student engagement in active learning is much more complicated than putting students in a group and expecting them to learn from each-other.  There is often an assumption that active learning events and the overt behaviours displayed during partner work results in engagement of the learning objectives and are indicative of high order thinking (Chi & Wylie, 2014). Didau (2016, pp.77) found that claims of groupwork leading to high order function as that of Vygotsky, are founded on assumptions and based on research that has been ‘poorly constructed’ and ‘worth very little’. The partner group dynamic is also important to consider. Although all participants in the study stated they participated in the pair aspect, it carries an element of turn taking (McKinlay et al, 1993). This does not necessarily mean these turns and contributions are equal. Lange and Han (2016, pp. 264) draws attention to the increased chance of ‘social loafing’ in pair and group work as there is a tendency to have one or more of a group to stand back and relay on the rest of the group to participate. This was identified with Case pupil H in their interview, expression ‘I wished _ would help more’. Alternatively, if you have a dominant character that participates in a greater proportion of the discussion this can also hinder participation of other members who want to participate, as shown with case pupil B in their expression of dislike of partner due to the being ‘bossy’.  Bakar and Mahbob (2012) discover that students preferred to be placed in a group that portrayed similar assertiveness as themselves. 
	The intended aim of this study was to ascertain if the cooperative active learning strategy increased confidence in pupils. On the evaluation of data, it is felt that measures used within the study did not capture a good picture of student’s levels of confidence during the classroom. Measures of engagement were included and perhaps confidence was assumed correlated. Case pupil G highlighted this as although overt behaviours of hand raising increased during interviews, they expressed a disliking of putting his hand up to answer and did not feel more comfortable answering questions even when having a peer to discuss with. It calls into questioning whether cooperative active learning strategies are beneficial for increasing confidence or create a greater burden for certain learners where there it could potentially increase social anxieties by facilitating regular social interaction (Cohen et al, 2019).  If this study were to be replicated then recommendations would include additional measures of confidence, these maybe similar to the study conducted by Sampsel (2013) whom included a pre-survey to measure how often students they feel they participate in class, how they feel when they do participating in class discussion, and confidence level. Then run a post intervention measure for comparison. 
	Time allocation has been the main variant in this lesson study. It was altered for different components in different lengths throughout the study. The study began with the wait time for thinking at 6 seconds, this was double the recommended amount given by Rowe (1974). During the first lesson study interview it was brought to the attention to the researchers that this was not long enough. Contrastingly it was felt that pair component was too long, due to reflections of researcher’s showing disengagement of pupils prior to the end of allotted time. Throughout the literature the think-pair-strategy procedure has been prescribed similarly across studies with the three distinctive parts, however there was very little consensus on the times used across studies. In future studies it would be helpful for researchers to be informed on the levels of questioning according to Blooms Taxonomy and devise questions appropriately to induce higher order questions. More research is needed to support the appropriate time needed for processing different questions considered higher in the taxonomy. 
	To conclude the experience of undertaking a lesson study follows findings indicated by Cajkler and Wood (2016). Firstly, the opportunity to plan collaboratively was felt beneficial to student-teachers, especially working together to reflect and critique lessons. Secondly, it proved valuable to encourage exploration into different pedagogical practices and critically analyse these in the natural context.  The use of a lesson study approach in the context of a placement school, where time was assigned, and guidance given is not a true reflection of the experience of teachers that were to attempt this type of investigation. Foreseeable issues surrounding appropriate time to undergo a lesson study effectively, managerial support and guidance and appropriate training in research methods and observations would be needed to be addressed to transfer this approach into schools within the UK (Buckwalter, 2002). 
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