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1. Aims, Focus and Purpose of Research
The research being conducted will examine the impact of a games-based mental maths starter on pupil engagement in a Key Stage 2 classroom.  It will not be limited to the engagement of the children during the starter activity, but also to how it impacts on the engagement of the children throughout the lesson. With pupil engagement decreasing as children progress through school (Brenneman, 2016), it is integral that teachers incorporate methods into their lessons to improve this. The aims of this research are to see if a relationship exists between pupil engagement and a games-based mental maths starter and to establish if a mental maths starter increases engagement throughout a lesson. The data collected will be analysed and compared to existing literature to establish if there is a relationship between pupil engagement and the use of a mental maths starter. 









2. Research context 
The research will take place in two primary schools in south Wales. School A has 180 students on roll with 33% of its pupils being entitled to free school meals, additionally 43% of its pupils are recognised as having additional learning needs. The research will take place in a Year 3/4 class of 29 pupils. School B has 471 children on roll with 36% of these children being entitled to free school meals. In addition to this, 31% of the children are recognised as having additional learning needs. Both references are absent to ensure anonymity. To conform with BERA (2018), both schools will remain anonymous throughout the research. The research undertaken will explore pupil engagement, with the question ‘How can we Improve Pupil Engagement through the use of a Games-Based Mental Maths Starter in Key Stage 2?’ being the focus. Both myself and my research partner will teach a lesson that includes a mental maths starter at the beginning, whilst one of us delivers the lesson, the other will complete an observational form on three target children. These children will be selected based on their engagement; Child 1 will have a high level of engagement, Child 2 will have a moderate level of engagement and Child 3 will have a low level of engagement. These children will participate in a focus group interview where they will answer questions based on the starter activity; the views gathered in the first teaching session, will inform the lesson in lesson 2. 




3. Literature Review 
[bookmark: _Hlk2331072]Prior to conducting our research, it was integral that we developed our knowledge of the subject area. This was done through the reading of books, articles and government documents online. Donaldson’s Successful Futures report suggests that lessons should be made to be engaging through the use of interactivity and with a fun element incorporated (Donaldson, 2015). 
Many studies have highlighted the significance of pupil engagement and pupil success. One such study, performed by Blatchford et al (2011), explained that a relationship exists between engagement and a pupil’s overall attainment. He furthered this by stating that if a child is engaged throughout the lesson, their achievements will be positively influenced. Research has been undertaken into this area to find a method of increasing pupil engagement. Finn et al (2003) performed research into the impact of class size on the pupil’s overall engagement. His study examined two different class sizes, one small class and one large class. His research identified that class size can have a significant impact on engagement, with the smaller class size being more engaged. Contrasting this, a second study into this area concluded that class size has no significant impact on the pupil’s overall engagement (Bourke, 1986). Blatchford et al (2005) disagreed with both in that class size has no impact on engagement. He believed that disengagement would occur in pupil’s when they were required to work individually. His research suggested that if pupil’s work in groups, or in pairs, then their engagement during the lesson would increase. Consequently, having a positive influence on their school attainment. Likewise, Ritzko and Robinson (2006) performed research in an American high school to determine how engagement could be improved. They agreed with Blatchford et al (2005) and concluded that working individually had a negative impact on their engagement. In addition to this, they trialled two interactive starter games in their lessons to determine if they would have an impact on the engagement of the pupil’s. It was found that both starters effectively improved the engagement of all pupils throughout the lesson; their enthusiasm and interest in the lesson was heightened and as a result their engagement was positively influenced.
The subject of mathematics is one that many pupils lack motivation and enthusiasm for (Afari et l, 2012), due to societies negative attitude toward the subject (Kloosterman and Gorman, 1990). Consequently, pupil engagement is significantly lower in this subject and this is having a detrimental impact on their achievements. Many past studies explain the benefits of introducing mathematical starter games to a lesson. These studies have accentuated that using games in mathematics can improve the attitude of pupil’s in the lesson, with their engagement being drastically increased (Bragg, 2007; Massey et al 2005). This supports Ritzko and Robinson’s (2006) American study into the impact starter games can have on engagement. Past research specifies that games have the capacity to increase pupil motivation in the learning journey. Thus, encouraging them to participate and engage better in a more interactive learning environment (Gosen and Washbush, 2004; Gioia and Prosperio, 2007; Knowlton and Sharp, 2005). In support of this, one piece of research suggests that when teachers implement innovative teaching methods into their lessons, the children should have increased interest, motivation and engagement. Resulting in their attainments being optimised (Chandra and Fisher, 2009). Supporting this, Bragg’s (2007) study performed in Australia, found that children made a positive link between the use of games and mathematical learning. Children enjoy competition, specifically with their peers, as a result their attitude towards learning and their overall engagement is augmented. Therefore, the use of games in a lesson is one effective solution to raising pupil engagement (Bragg, 2003; Ernest, 1986; Gough, 1999). In contrast to this, one study reports that failure in these classroom games can result in a child losing motivation and becoming disengaged. Overall having a negative impact on their attitude (Read, 2001). Likewise, Smith et al (2007) disagreed with the use of games to increase engagement and believed that questioning strategies should be used to increase the engagement of the pupils. His study took place over a period of twelve weeks, where planned, structured questions were used in each lesson. The same children answered the questions each week, thus ensuring that some children answered, and some did not. After the twelve-week period, it was clear that the children who had answered the questions had achieved greater course marks and were more engaged, than those who had not. Smith et al (2007) concludes that the results to his study suggest that by asking challenging questions, that require the children to think, result in their engagement and achievement being positively influenced. 
Phillips (2001) performed research into starter activities to establish the impact that they can have on a lesson. It was determined that a starter activity increases the pupil’s attention, interest and engagement. Additionally, this study accentuates the importance of including an engaging starter in lessons, one that is beneficial to the pupil’s learning and that will hold their attention and engagement throughout the lesson. 
The reading helped us to further refine our question to not only examine the impact of a starter activity, but a starter that had a games element to it. Thus, encouraging the children to be competitive and to make the lesson more fun. With Donaldson (2015) encouraging teachers to make lessons more interactive and more fun, and with the knowledge we had acquired from reading, my research partner and I chose to narrow our research down to the impact that a game-based starter could have on pupil engagement.  
















4. Overview of Lesson Study Design
The approach taken to perform this research is Peter Dudley’s Lesson Study; this approach was selected as Lesson Study incorporates many features of professional learning and it is these features that have a significant, positive, impact on teaching and learning (Cordingley et al, 2004). Lesson Study allows teachers to work collaboratively with each other, whilst allowing them to develop and refine a technique that will improve pupil progress. It is defined as being action research, thus meaning that it is a process of inquiry that is undertaken as a researcher of your own practice. It is a reflective approach and allows for opportunities to improve methods of those involved (Sagor, 2000). Three target children are selected, allowing the learning to be observed and evaluated in detail. However, it cannot be overlooked that Lesson Study uses a small sample size meaning data collected is limited and lacks reliability (Lewis et al, 2006). Once the research has been undertaken, teaching professionals are able to adapt their teaching approaches in order to positively affect their own teaching and their pupil’s learning (Dudley, 2014). Clear evidence suggests Lesson Study has a positive impact on pupil attainment and that this is a result of teacher learning (Dudley, 2012; Dudley, 2013). In contrast, a study performed in the UK concluded Lesson Study had no impact on pupil attainment (Murphy et al, 2017).
Data was collected using qualitative methods. Qualitative research analyses data that is collected from observations, written documents and interviews (Patton, 2005). Qualitative data is non-numerical data; this contrasts with quantitative data, data that is numerical in origin and refers to mathematical, statistical and computational techniques (Burns, 2000). We chose to use three data collection methods as it would give us a more detailed understanding of our lesson. In social science, the use of three or more data types is defined as triangulation (Flick, 2008).
[bookmark: _Hlk2344668]Observation would be one method of data collection as it is a critical aspect of teaching. One that provides opportunities to make links between theory and practice. Observations will be recorded using an observational schedule (see appendix 1), the schedule was constructed and based upon actions that can be observed in children. It was decided that the children’s body language, concentration and enthusiasm and participation would be recorded. In addition to this, behaviour would be observed. Research has accentuated that if a child is engaged well with the lesson, then their behaviour is positively influenced (Blatchford et al, 2009). Likewise, research states that concentration and engagement are closely related (Burrell and Bubb, 2000). Furthermore, D’Mello et al (2007) stated that a child’s emotional state is portrayed through their body language. Therefore, this was selected as one indicator of engagement. However, it must be considered that observations can cause the situation to be unnatural, thus resulting in a lack of validity (Allen et al, 2011). 
A non-participation observation method would be used to observe the lesson. Thus, meaning that the observer is not actively involved in the lesson. Figure 1 highlights the advantages and disadvantages of this method. With the distraction of being involved in the lesson removed, the observer is given the opportunity to focus on the three target children, resulting in observational notes that are accurate and reliable. This method reduces bias as the observer does not know the children involved in the research, therefore they do not possess pre-conceived ideas or opinions about the children. With the children knowing that they are being observed, ethical issues are removed (Stickdorn et al, 2013).
	Advantages
	Disadvantages

	The observer can maintain an unbiased view about the group.
	Time consuming.


	Individuals may be more willing to open-up and give their opinion to an observer that they do not know. 
	Individuals may act differently as they know they are being observed – leads to the Hawthorne Effect. 

	The observer has more opportunities to take detailed notes. 
	The observer is unable to gain large amounts of information about the participants as they are not actively involved in the lesson.

	Limits ethical issues as the individuals are aware that they are being observed. 
	Lack validity as the observer is unable to ask the participants why they are behaving in a certain manner. 

	As the participants are in their normal environment, they are more likely to react in a realistic way. 
	Data recorded may not be accurate as the observer is watching from a distance. 


Figure 1. A table highlighting the advantages and disadvantages of the non-participant observational technique (Allen et al 2011, Stickdorn et al, 2013).

The second form of data collection is to perform a focus group interview which will involve three children from the lesson. These children will possess varying levels of engagement. Therefore, this is a representative sample, increasing the validity of the research (Williamson, 1981). The interview that will take place will be semi-structured, thus meaning that the interview is not a formal process and that the interviewer and participants are able to diverge away from the set of questions planned. Open-ended questions would be used (see appendix 2) as research by Foddy (1993) accentuates that this type of question allows the participant to express their opinion and reduces the risk of the participant being influenced by the researcher. However, research by Reja et al (2003) accentuates that open questions can produce general answers and they can be more difficult to answer, something that must be considered when interviewing children. The interview would be semi-structured as it would allow a focused discussion to take place (Cohen, 2006). Figure 2 states further advantages and disadvantages that were considered when the interview type was chosen.  


	Advantages 
	Disadvantages 

	Questions can be prepared prior to the interview taking place.
	The questions must be planned carefully to ensure that the questions being asked are not leading. 

	Allows you to collect qualitative data. 
	Can be time consuming.

	Participants can express their opinion and they are not constricted to the specific question asked. 
	You must ensure that the data is kept confidential. 

	A positive rapport can be built between the interviewer and the participants. 
	It is impossible to know if the participants are being honest.  It lacks validity. 

	It is easy to record the interview. This can be done through audio recording. 
	Small sample size, resulting in a lack of reliability.

	Efficient for gathering data about things that can not be observed e.g. emotions/feelings/thoughts.
	The interviewer may emit unconscious signals that result in the participants giving the expected/desired answers. 


Figure 2. A table highlighting the advantages and disadvantages of semi-structured interviews (Cohen, 2006).

Dudley’s Lesson Study model accentuates the importance of reflection. Reflection was integral to this research as it allowed suitable changes to be made in order to develop and improve lesson 2 (Jarvis, 1992). Brookfield’s four lenses reflection model was chosen as the most appropriate for reflection (See appendix 3). The model required the observation to be broken into four separate parts: self-reflection, student reflection, peer reflection and scholarship (Brookfield, 2005). This was the chosen method of reflection as it is a personal development model. The model considered the views of others, thus allowing the lesson to be analysed from varying perspectives. Resulting in deeper reflection that leads to an increased level of personal development. This model has validity but lacks reliability as peers reflect on your practice and feedback their own critical opinion. Therefore, it is difficult to trust that the information received is true. Some argue this model is unsuitable if you want to examine a particular area in significant detail as it includes varying perspectives (Brookfield, 2005). However, we disagreed and believed this model was the most suitable.












5. Ethical considerations 
Prior to research taking place, an ethical considerations form was completed and approved. When research is being conducted, all ethical issues must be considered. It is integral that consent is gained prior to the research being conducted. As this research was taking place in a primary school and the children were under the age of eighteen, written consent was gained from parents or guardians (BERA, 2018). A letter was sent to the parents or guardians, which they signed and returned to school. The letter accentuated that they had the right to remove their child from the research at any point. If consent was given, then the children would partake in the lesson. Here the children were required to sign a form to give their assent after hearing information about the research (see appendix 4). Moreover, the children were informed that they could leave the research at any point and that this would not affect the way they were treated (BERA, 2018). All participants were entitled to confidentiality and anonymity; confidentiality ensures that information provided by the participants will not be disclosed without consent from the individuals. If this information is disclosed, then it will be ensured that it is anonymised (UWSTD Research Ethics and Integrity Code of Practice, 2017).  To ensure confidentiality throughout this research, information provided by participants would not be disclosed (BERA, 2018). To ensure anonymity, the data would be anonymised at source. All data recorded was anonymised and stored securely using the university’s cloud system. This is password protected, appropriately firewalled and encrypted. Data stored manually, was locked securely in a filing cabinet. When this data was no longer needed, it was destroyed appropriately so it was not held for longer than required (UWTSD Group Data Protection Policy, 2018). 

6. Lesson Study Results, Analysis and Discussion
6.1 Lesson 1 
Lesson 1 took place in School B with a group of six children. It was planned that the lesson would include eight children, however two children did not return their consent forms. The children in the research group were of middle to high ability and they were of varying engagement levels to ensure that we had a representative sample (Williamson, 1981). The lesson was focused on division and included a games-based starter activity that required the children to play an addition loop card game (See appendix 5 for lesson plan). The addition game was kept the same for lesson 2 as myself and my research partner wanted the game to be a warm-up activity that required the children to recall and apply their mathematical skill and knowledge. The loop card game was used to understand the impact a mathematical based game could have on the children’s engagement levels throughout the lesson.
[bookmark: _Hlk2335817]As stated previously, data was collected using an observational schedule. This schedule was completed throughout the lesson as our research focused on engagement levels throughout the whole of the lesson, not just during the starter activity. Child 1 was selected as a focus child as they had high levels of engagement, Child 2 was selected for having moderate levels of engagement and Child 3 was selected for having low levels of engagement. During the lesson, empirical evidence suggested that Child 1 had high levels of engagement. They had positive body language and were able to make confident eye contact with my research partner. Their facial expressions suggested enjoyment during the starter activity and throughout the remainder of the lesson. Likewise, Child 2 and Child 3 had positive body language and were very alert and focused on the activity they were participating in. This implied high levels of engagement as research accentuates that emotional and cognitive states are presented through a human’s body language and facial expressions. Likewise, if a child is observed to be portraying negative body language, such as slouched sitting, they are said to be disengaged from the situation (D’Mello et al, 2007). 
Enthusiasm and participation were a focus of our observations. Whilst observing the children, attention was paid to certain actions, for example looking for children who were distracted, lacking concentration, volunteering answers, working independently and following the classroom rules. Child 1 had very high levels of concentration and was not distracted by the environment they were in. Additionally, Child 3 who is usually the least engaged, concentrated throughout the whole of the lesson. Likewise, Child 2 concentrated well during the starter but was slightly distracted by their peers throughout the lesson. Despite this, Child 2’s work was completed successfully and to a high standard. This empirical evidence suggests that all three of the children had raised engagement levels, particularly Child 3 who is usually disengaged. This supports Burrell and Bubb (2000), who stated that a child’s concentration and their engagement levels are inextricably linked. Likewise, research by Phillips (2001) established that using a starter activity will increase a pupil’s attention and engagement. The behaviour observed in lesson 1 supports this.
All three children were very independent during this lesson, they used initiative and attempted to solve questions they were unsure of before asking for support. Child 1 had the highest levels of independence as they completed the activity without support. Both Child 2 and Child 3 depended on my research partner slightly when they were unsure, however they were still very independent.  This argues against Read’s (2001) belief that failure in classroom games can have a negative impact on children’s engagement and motivation. All three children struggled with some of the questions in the games-based starter, however our research has disproven Read’s belief as the children’s attitudes towards their work highlights high levels of motivation and engagement.  Furthermore, past research has highlighted that introducing a game at the start of the lesson, is incredibly beneficial to the pupil’s learning. It concluded that using games, particularly in mathematics, improves pupil attitudes to learning and increases their engagement (Bragg, 2007; Massey et al, 2005). Our findings from our research prove this to be true, with the game resulting in the children having an increased level of independence and a more positive attitude towards learning. This highlights that using a game-based starter can have a significant impact on the attitude and engagement of the pupils. 
Behaviour was another focus for our observations as Blatchford et al (2009) stated that if a child is engaged, then they will display positive behaviour. All three of the focus children presented good behaviour throughout the lesson and they all followed the instructions and rules set. This empirical evidence confirms that the children were engaged throughout the lesson as they all displayed positive behaviour; they listened to my research partner, followed instructions and were sensible throughout. Thus, implying that the starter had a positive influence.
[bookmark: _Hlk2346051]Brookfield’s reflection model allows the lesson to be reflected upon through a student lens. Our research lesson involved a focus group interview with Child 1, Child 2 and Child 3 (see appendix 6). The interview informed that the children had found the activity fun, something that was integral to our research as it is more likely that the children will be engaged if the lesson has a fun element to it (Donaldson, 2015). All three children found the loop card game both easy and challenging, Child 3 said that it was difficult as the answers had to be calculated mentally and they were required to think. Smith et al (2007) argued that games have a negative impact on engagement, he believed that questioning was a more effective technique. As a result of this research, it was important that the game included questions that would challenge the children. Child 3 stated that the game required them to think and the empirical evidence implies that the children were engaged. This seems to prove Smith et al’s (2007) research to be true, that challenging questions positively affect engagement and attainment.  All children agreed that the starter activity held their concentration, but they lost concentration throughout the lesson as another child was distracting. It is important to consider this when drawing an overall conclusion, as this child’s behaviour impacted negatively on the study. The focus children explained they lost concentration, however it is important to not assume that the child was the direct cause of this loss.  All children were said to be excited for the lesson due to the starter, with Child 1 stating that they would like to play this game in other mathematics lessons. Child 1 also explained how the game was interesting and they appeared to be excited by it. This empirical evidence suggests that the game increased the engagement levels of all children. This reinforces existing literature which states that the use of innovative teaching techniques can result in children having increased interest and engagement in their lesson (Chandra and Fisher, 2009).
Through self-reflection, peer reflection and student reflection, improvements were made to the lesson for lesson 2. The children agreed that they would rather complete the starter activity in pairs or groups, rather than independently. Through observing this lesson, I agreed with the children and believed that working together could improve the engagement of the children. Likewise, my research partner agreed. As a result, for lesson 2, the children would be put into pairs. The children also informed us that they would like to play the game in groups, with Child 2 suggesting two teams. This would increase competitivity and make the activity more fun, something that children enjoy and is proven to positively influence engagement (Bragg, 2003; Ernest, 1986; Gough, 1999).  Due to time constraints, this could be a suggestion for future research. 















6.2 Lesson 2
Lesson 2 took place in School A with a group of seven children. Eight children were meant to participate in this lesson, but one child was absent; the lesson was not done with the whole class as consent was only gained for eight pupils. The children were of varying ranges of ability, the children ranged from the lowest ability up to the highest. However, the three focus children were all of high ability. This could have impacted the results slightly and if this research was to be performed again, then it would be ensured that the three focus children were of a range of abilities. Child 1 was selected for having a high level of engagement, Child 2 for having a moderate level of engagement and Child 3 for having a low level of engagement, thus ensuring a representative sample was used (Williamson, 1981). Child 3 is often very distracted and finds it difficult to follow classroom rules, thus explaining why they were chosen as a focus child for the research. The focus of the lesson was regular and irregular 2D shapes, with the addition of a games-based addition starter at the beginning of the lesson (see appendix 7).  This starter game was the same as the game used in lesson 1, we did not feel it necessary for it to be linked to our lesson as we wanted the game to be a challenging, mental warm up.
Data was collected using an observational schedule. Child 1 and Child 2 displayed positive body language, both children were sat forward and were listening to what was being said. They both had good eye contact with myself and this was observed by my research partner. Child 3 had good body language during the starter activity, they were sat forward and were listening to the instructions that were given. However, this changed during the lesson as the amount of eye contact reduced and they began slouching and swinging on their chair. Child 3’s body language suggested a lack of engagement, as poor posture indicates disengagement (D’Mello et al, 2007). In addition, it supports Bourke’s (1986) research that concluded class size has no influence on the engagement of the children. Child 3’s engagement during this lesson was similar to that of other lessons, suggesting that the starter had no influence on their engagement. 
Child 1 and Child 2 were very enthusiastic and held good concentration throughout the lesson. This empirical evidence implies that both children were very engaged with the lesson, the high levels of concentration support this. This proves Burrell and Bubb’s (2000) conclusion that a child’s level of engagement can be understood from their concentration levels. Child 2’s concentration and engagement throughout the lesson, accentuates that a games-based starter can improve engagement levels as this child usually loses engagement quickly. Thus, proving that introducing games to a lesson can increase pupil motivation, participation and engagement (Gosen and Washbush, 2004; Gioia and Prosperio, 2007; Knowlton and Sharp, 2005). In contrast to this, Child 3 was very distracted, they were asking unrelated questions and attempting to distract their peers. During the starter, Child 3 was required to work in a pair and they were observed to have good levels of engagement. However, when working individually, during the lesson, the child became distracted and engagement decreased. Thus, suggesting Blatchford et al’s (2005) research has some significance, concluding that a child would become disengaged when required to work as an individual. Furthermore, he stated that working in pairs would increase a child’s engagement, Child 3’s actions in this research prove this to be true. Additionally, it proves that starter games increase pupil engagement and result in positive attitudes (Ritzko and Robinson, 2006). However, the actions of Child 3 suggest that a games-based starter may not increase engagement throughout the lesson, only temporarily during the starter. 
All three children were observed to possess some enthusiasm for the lesson. Child 1 was very enthusiastic, offering answers at any opportunity and immediately working on the worksheet with independence. Child 2 was enthusiastic and excited by the lesson. They worked independently and completed the worksheet quietly. Both these children completed their work to a very high standard. Likewise, Child 3 displayed some enthusiasm but occasionally shouted out, with these comments being unrelated. In contrast to Child 1 and 2, their work was not completed with it suggesting that they still lack a basic understanding of the topic. This empirical evidence supports Blatchford et al’s (2011) explanation that pupil attainment is positively correlated with engagement. If a child has high levels of engagement, like Child 1 and 2, then their attainment will be positively influenced. Thus, implying that a lack of engagement will be detrimental to their educational success, Child 3 proves this to be true. The empirical evidence for Chid 1 and 2 proves that a mathematical starter can increase engagement and attitudes to work (Bragg, 2007; Massey et al, 2005). However, the empirical evidence for child 3 disproves this. Thus, supporting Smith et al’s (2007) conclusion that the use of games has no impact on engagement and often result in disengagement.
Child 1 and Child 2 had very good behaviour throughout the lesson, they both listened and followed instructions well. Child 1 was the only child to remain focused when there was a distraction in the classroom. Additionally, they were able to use their own knowledge to support and encourage other members of the group. Thus, implying very high levels of engagement and proving it to be true that a competitive starter positively alters children’s attitudes (Bragg, 2003; Ernest, 1986; Gough, 1999).  Child 3 needed more encouragement to remain on task and to follow instructions and classroom rules. This empirical evidence clearly supports research that an engaged child will exhibit positive behaviour and a disengaged child, poor behaviour (Blatchford et al, 2009). Behaviour exhibited by Child 3 argues against the conclusion that a game significantly impacts a child’s attitude and engagement towards a subject (Bragg, 2003; Ernest, 1986; Gough, 1999).
Using Brookfield’s reflection model, the lesson was reflected upon through a student lens. The focus group interview allowed for the children’s views to be understood (see appendix 8).  Child 1 stated that they found the starter easy and they would rather it be more challenging. In contrast, Child 2 and 3 found it easy and difficult. This empirical evidence for Child 3 supports Read’s (2011) suggestion that games can have a detrimental impact on engagement if the child fails or finds it difficult. Child 2 and 3 enjoyed completing the activity in pairs because they could use each other for support. Therefore, supporting that working in pairs can increase engagement and improve pupil attitudes (Blatchford et al, 2005). Due to one child being absent, Child 1 completed the starter game individually, thus disproving Blatchford et al’s (2005) conclusion that working individually results in disengagement and thus supporting many studies that the use of an innovative starter can significantly impact engagement levels (Chandra and Fisher, 2009).  All three children agreed that the starter activity made them feel excited for the lesson, suggesting that it raised their interest, motivation and engagement levels.  
Both of these lessons accentuate that the use of a games-based starter can influence pupil engagement. All three focus children in lesson 1 displayed raised levels of engagement. Likewise, in lesson 2, Child 1 and Child 2 exhibited good engagement with Child 2 being more engaged than usual. In contrast to this, Child 3 in lesson 2 showed increased engagement during the starter but this did not continue throughout the remainder of the lesson. From the empirical evidence, it is clear, overall, that the children in lesson 1 had higher levels of engagement than that of the children in lesson 2. This research proves most literature on the topic of using games to increase engagement to be true. In future provision, it will be ensured that an innovative and interesting, games-based starter is used. Thus, encouraging pupil interest, motivation and engagement. Consequently, raising pupil attainment. 













7. Conclusion and Recommendations 
To conclude, the empirical evidence from this research accentuates that the use of a games-based mental maths starter can be beneficial in improving pupil engagement. All focus children involved, excluding one, exhibited increased levels of engagement. However, it can be seen that the children in Lesson Study 1 were more engaged than that of Lesson Study 2. This evidence implying that working individually during the starter, raises engagement and working in pairs, decreases engagement. Thus, could be true as Lesson Study 1 involved individual work, and Child 1 from Lesson Study 2, who was very engaged, also worked individually. Thus, arguing against Blatchford et al’s (2005) conclusion that individual work results in disengagement.  However, it could be concluded that it was a coincidence that the children in Lesson Study 1 had greater levels of engagement. Therefore, further Lesson Studies could be conducted to confirm whether working individually impacts on engagement more than a games-based starter. 
The method of using Lesson Study is one that allows for reflection, whilst providing opportunities to adjust and improve methods and practice (Sagor, 2000). However, Lesson Study involves a small sample size, with three focus children being involved. Therefore, it must be remembered that the data collected lacks reliability as it is limited (Lewis et al, 2006). Furthermore, the sample size is too small for a generalisation to be made. A non-participant observation method was used to gather data. This qualitative approach to research allows for actions and responses to be observed, something that cannot be done with quantitative data (Burns, 2000). It was previously stated that this method would reduce bias as the research partner did not know the children. However, it still must be considered that bias could have occurred unintentionally, resulting in misleading observations being made (Simundic, 2015). This would produce data that lacked validity and may not be a true representation of the children’s actions. A focus group interview was used, it was semi-structured and used open-ended questions. This allowed the children to feedback their opinions and would limit their answers from being restricted (Foddy, 1993). It allowed their feelings and thoughts, something that cannot be physically observed, to be understood. However, open-ended questions can produce general answers that can sometimes lack the clarity needed (Reja et al, 2003).  Therefore, if this Lesson Study was to be performed again, then it could be performed with older children so that they could provide more detailed answers during the interview. 
Prior to performing research, it was fundamental that a pilot study was conducted in order to understand if any modifications needed to be made for the research (Leon et al, 2011). Once the interview questions had been constructed, they were piloted on three students on the PGCE course in order to confirm that they were appropriate and that they would provide reliable data. The pilot study confirmed that the questions to be used were appropriate and would provide data that would support the research question. 
This research accentuated that a relationship exists between engagement and attainment, therefore methods should be introduced to raise engagement. The study of relevant literature revealed that engagement can be increased through varying methods, with that of using a games-based starter to be one of them. The success of this research has accentuated the importance of using innovative approaches in teaching. It is integral that children are given opportunities to raise their competitiveness through a fun and exciting learning environment. This is key in Wales as Donaldson (2015) explained that if a lesson is interesting and made to be more fun, then it results in a child with increased engagement. The use of games-based activities in a lesson encourage motivation, interest and engagement. Consequently, raising attainment levels. Thus, informing future provision. In PTE 2, it will be ensured that engagement is encouraged in all lessons. Lessons will include starter activities that have a games-based element to them, therefore making the activity more fun and motivating for the children. Additionally, the research contradicted existing literature and highlighted that working individually can increase engagement. Therefore, future lessons in PTE 2 will include activities that require the children to work individually. Through reflection with my research partner, the most engaged child in each Lesson Study was the child who was the most confident in mathematics. This highlights the importance of ensuring all children are equipped with the skills needed for each subject, in order for them to feel confident. This was an interesting find in the research as existing literature made no link between a child’s confidence and their overall engagement. This highlights a gap in research and could be a focus of future Lesson Studies. 
If this research was to be performed in the future, it would be necessary for this research to be repeated. It would then confirm if a games-based starter does raise engagement or whether our findings were a coincidence. Additionally, Child 3’s engagement levels, in lesson 2, did not coincide with that of the other children. Thus, accentuating that the research must be repeated to gain reliable, confident results. Due to time constraints, only 2 Lesson Studies were conducted resulting in results that lack reliability and validity. Additionally, this research could be repeated in the foundation phase to see if the use of a game in raising engagement levels is effective with younger children. It would be ensured that a larger sample size was used so that the sample would be a good representation of the class. Additionally, children with a range of abilities could be selected. Likewise, a larger sample size, accompanied by repeated studies, would allow the findings to be generalised.  
Recommendations are made to trainee teachers and teachers in both primary and secondary education. It is recommended that they use Lesson Study as an approach to inform and develop their teaching practice. Furthermore, they should give the children opportunities to participate in games-based starter activities in order to improve their engagement, consequently raising attainment levels. 
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