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Aim, focus and purpose of the research 
The purpose of this research is to investigate whether the strategy think-pair-share (TPS) will increase hands up activity, specifically with participants who show low participation in class. The main reason for choosing this as my research was a personal interest. I became interested in this topic because I use TPS regularly in my lessons and wanted to know if it was an effective classroom strategy. In my class I had several low ability pupils who had very low participation and low confidence answering questions. I wanted to find out if a cooperative learning strategy such as TPS, where they worked with a partner to discuss their answer, before sharing with the class would increase their participation and confidence. 

Research context 
In line with BERA (2018) the school in this study will be referred to as School X. School X is a large primary school, who have 424 pupils attending between the ages of three and eleven. There are 13 single aged classes and one mixed age class. Approximately 10% of the pupils are eligible for free school meals, which is well below the national average of 21% (Estyn, 2018). The class I was teaching in was a year 1 class that contained 15 girls and 14 boys, with one pupil having a statement of additional learning needs. In this research study the participants selected were in years 1, 4 and 5. The participants were 6, 9 and 10 years old. I discussed with my partners and we all felt that we were having problems with low participation and confidence from our learners when we were asking questions. We came up with the research question: Does the implementation of assessment for learning strategy ‘Think, Pair, Share’ increase student’s participation and confidence within a lesson?

Literature Review 
Think-pair-share (TPS) is a cooperative learning activity which is used widely in teaching. The teacher poses a question, students first think to themselves, they then discuss their thoughts with a partner, finally, the students share what they discussed with their partner, with the rest of the class or group. TPS was first introduced by Frank Lyman (1981) in which he describes it as a technique which can motivate students to participate even if they have little motivation in the subject. 
In recent years there has been a move away from teacher led, instruction-based learning where the student remains passive. Students are becoming more active and lessons are more interactive, this is where cooperative learning strategies such as TPS fit in. One of the pedagogical principles outlined in Successful futures is that “Good teaching and learning encourages collaboration” (Donaldson, 2015). This means as part of the new curriculum in Wales is drawn up, we are likely to see more of these types of strategies being used in classrooms. Cooperative learning strategies such as think, pair, share are also supported by educational theory. It helps build self-efficacy or learners’ belief they can succeed in a specific task by allowing children to gain mastery experiences and vicarious experiences (Woolfolk, 2011).  Empirical evidence suggests that children do better when working in collaboration, than individually. Think, pair, share fits with Vygotsky’s social constructivist theory of the zone of proximal development, where he states that the greatest learning happens with assistance of other people or a more knowledgeable other (Doolittle, 1997)
A considerable amount of research has been published on cooperative learning and it has been shown to have many benefits for learners. Lujan & DiCarlo (2005) state that cooperative learning allows students to go beyond their present knowledge and skills, students become more engaged in learning by discussing material and facilitating understanding. Cooperative learning has been shown to promote critical thinking, problem solving, and decision-making skills (Cortright et al, 2005). This demonstrates that when we give children the opportunity to work together, they build a deeper understanding of class material.
TPS strengthens learner’s verbal communication skills. A study by Ahmed Amin Awad Raba (2017) noted that TPS played a positive role in improving student’s oral communication skills. Another study undertaken by Firdaus (2019) shows that TPS can improve student’s mathematical communication skills. This improvement in communication is likely because through TPS students can speak, participate and discuss in group work. Ahmed Amin Awad Raba (2017) reports students feel more confident while using TPS. Working in pairs helps to reduce stress and embarrassment, if they give a wrong answer, they will likely feel less shy because they have worked as a two. This is backed up by Goodwin (1999) who’s research shows that cooperative learning can have a positive effect on students’ confidence and self-esteem and Sampsell (2013) notes that TPS increases participation in large group discussions. Confidence is a key part of mathematics, if students are confident, they will put more effort to learning and will be more willing to participate in class discussions, knowing they will be rewarded with improved understanding. (Sampsell, 2013)
Using TPS increases wait time after a question, which is shown to increase the number of students participating in class discussion, increase the instance of speculative thinking based on evidence, and increase the number of questions asked by students (Rowe, 1972). Cooperative learning strategies such as TPS have been shown have been shown to increase learner motivation and engagement (Hetika, 2017). Cooperative learning has also been found to raise student achievement (Goodwin, 1999).
TPS can be used as a formative assessment strategy and is recommended in the Welsh Assembly Government’s (2010) developing thinking and assessment report, to improve questioning and the quality of talk in a classroom. When used as formative assessment TPS can give the teacher a better gauge of student understanding and where the learning needs to go next (Wiliam, 2011). 
The evidence presented so far in this section suggests that cooperative learning strategies such as TPS are highly effective, as well as being easy to prepare and simple to implement. Although, there are some limitations to TPS, such as students not focusing on the topic given and students who have a low understanding being more likely to chat to other pairs, overall TPS is a worth-while strategy to use. There are other strategies such as Heterogeneous classrooms or individualistic learning, however, Hattie (2018) describes cooperative learning as a powerful intervention which exceeds its alternatives. TPS can be used across age groups, across a range of AOLE’s and can be used in a five-minute activity or something that takes thirty minutes or more, which is one of the reasons it was chosen for this study. Based on the relevant literature I have come up with the hypothesis that TPS will increase hands up participation and confidence. 


Methodology
The methodology used is lesson study research, which is a form of action research. Action research can be described as applied research carried out by practitioners who have recognised a need for change or improvement. The aim of action research is to develop recommendations for effective practise that will tackle a problem or enhance the performance of an organisation (Bell, 2005). Lesson study research, which originates in Japan, is a collaborative, classroom-based form of professional development. Lesson studies are conducted by a group of teachers and usually examine a difficult aspect of pedagogy, with the aim of improving teaching and learning (Department for Education, 2010). Usually during a lesson study, teachers will work together to plan a ‘research lesson’ one will then teach the lesson while the other members observe, the observers will direct their focus on the participation and learning of selected pupils or groups of pupils (Dudley, 2014). The lesson is then assessed and adjusted for teaching to other groups (Hiebert and Stigler, 2000). Evidence put forward by Dudley (2012) indicates that lesson studies can have a significant impact on pupil learning and can be used to improve pupil progress in mathematics and writing. However, there are some uncertainties as to whether a lesson study will work in the UK as opposed to Japan. 
A non-participant method of observation was chosen, the observers did not take an active part in the lesson. Non-participant observation has the benefit of providing a factual account of the incident without influencing the child’s behaviour and allows the observer to keep accurate notes and not become distracted (Papatheodorou, 2011). Although, research has suggested that even with non-participant observation a so-called Hawthorn effect will take place (McCambridge, 2014). The hawthorn effect is where participants of a study alter their behaviour due to their awareness of being observed. There may have been a higher risk of observing the Hawthorne effect during this study, as two of the teachers had previously taught the children who were being observed and the children were familiar with them. To limit this effect, the observers entered the classroom early and sat away from participants in the corners of the classroom. 
Focus group interviews were used, where groups of three children were asked about the lesson, they had taken part in. The interviews were recorded by one of the researchers typing a transcript on a laptop while the other two researchers spoke to the participants. The interviewers used open- ended questions to find out the participants thoughts and feelings. Focus group interviews are intended to be natural and informal, where children are free to give their views. Focus groups can give us valuable in-depth information on how people think about an issue, although critics state that strong personalities can sometimes influence discussions and make it difficult for less assertive members of the group to speak up (Bell, 2005). In order to limit this, we tried to ensure all members had an equal chance to speak. Cohen (2011) states that during interviews children need to feel secure and comfortable, in order to ensure this, we chose settings that were familiar to the participants and did them as close to the classroom as possible. 
It was decided that the best method to adopt to measure engagement during the observation was the Leuven scale, which was developed by Laevers (2000). This was chosen because it has clear descriptions and examples that we could reference when measuring engagement. Observers still found that even with the examples Infront of us, our observations weren’t consistent with each other.  Observational notes and hard data on whether the participants raised their hand were taken using a written technique, where a written record of the event was made as it happened. This approach offers valuable evidence, the recordings are accurate and comprehensive as they are taken at the time of the event (Palaiologou, 2008). Although, at times it was difficult to observe three children and write notes on them at the same time. 
The reflections were captured using Gibbs (1998) reflective cycle. This approach was selected because the different stages of the cycle suited the lesson study design and would allow us to coherently organise out thoughts starting with a description of the lesson and moving on to conclusions and an action plan on how to improve the lesson study for next time. Gibbs (1998) is a popular reflective model and all members of the group had experience using it previously. 
A mixed methods research design was used, which mixed qualitative and qualitative data. Mixed methods were selected because we felt that the quantitative data of hands up and levels of engagement would not provide us with enough information. The focus group allowed us to find out whether the children enjoyed the activity and if they thought it helped with their confidence and engagement. Mixed methods research is stated to give a more holistic view of a research study by combining two different data sources (Tsushima, 2015). This view is backed up by Teddlie & Tahakkori (2009) who argue mixed methods research gives more in depth and valid data. There are certain problems with the use of mixed methods with Mutch (2009) stating that mixed method designs are confusing for the reader and muddle the thinking. The focus group were chosen as a sample because they were identified by the class teacher, as pupils who showed low engagement and low participation in questioning.  

Ethical Considerations 
There are many ethical considerations with doing research in a classroom which include informed consent. Pupils may feel under pressure to give correct answers to questions, or pupils may not feel comfortable being observed.  There were several measures put in place to mitigate this risk: it was explained to the participants that they could withdraw from the lesson at any time. They were given red and green cards to show if they were happy to carry on participating or not during the focus group interview. Their parents/guardians were also given consent forms which explained exactly what the process of the research was. Another ethical consideration is privacy and data storage. As a researcher you must ensure that all data is stored safely and securely and that participants are entitled to anonymity and confidentiality (BERA, 2018).  In order to ensure this research was ethical and appropriate an ethics form was signed off by the researcher and the University. 

Lesson study results and analysis 
Lesson study 1 results 
Data 
	Participant 
	Hands up %

	A
	40%

	B
	40%

	C
	80%


Table 1: showing the % of times the participants raised their hands 

	Observer 1

	Participant 
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	A
	
	1
	2
	2
	

	B
	
	1
	3
	1
	

	C
	
	
	
	5
	


Table 2: Showing how observer 1 scored the levels of engagement of each participant 

	Observer 2

	
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	A
	
	1
	3
	1
	

	B
	
	3
	2
	
	

	C
	
	1
	4
	
	


Table 3: showing how observer 2 scored the levels of engagement of each participant 
Hands up
Results show that participant A and B both raised their hands to answer 40% of the questions. Participant C raised their hand 80% of the time. 
Observer 1
Participant A was rated to have a level of engagement of 2 once, level 2 twice and level 3 once. This suggests that they were showing moderate levels of engagement. Participant B was rated to have a level of engagement of 2 once, level 3 three times and level 4 once. This would suggest a moderate level of engagement. Participant C was rated to have a level of engagement of 4 five times. This would suggest good level continuous engagement. In lesson 1 the participants levels of engagement seem consistent with the percentage of times they raised their hands to answer questions. 
Observer 2
Participant A was rated to have a level of engagement of 2 once, level 3 three times and level 4 once, suggesting moderate engagement. Participant B was rated to be at level 2 three times and level 3 twice, suggesting moderate levels of engagement. Participant C was rated to have a level of engagement of 2 once and level 3 four times, suggesting again moderate engagement. These scores are slightly different to observer one but paint the same picture, that their engagement levels seem consistent with how often they raised their hands. 
Focus Group
During the focus group several key themes were highlighted from the participants. They all stated that they enjoyed using TPS. All participants said they think it helps to have time to think before answering a question. Participant A and C both stated that it helps to discuss with their partner before answering a question. Participant B stated that they did not like working with their partner, this may have affected their engagement and motivation. The participants agreed that sometimes it is hard to always take turns talking with a partner and sometimes one person will do all the talking. Participant B mentioned again that they would feel more comfortable discussing questions with a peer of their choice, suggesting that the relationships with partners are important and can affect engagement. 
In what way did the children achieve the lesson goals? 
Participants were able to use the TPS method to answer the questions and solve the problems presented to them. Participants were able to use appropriate mathematical techniques during the lesson e.g. estimating, adding, subtracting and multiplication. Participants engaged with the activity effectively when speaking with their partner they mostly stayed on task. All participants raised their hands to answer questions.
How could the lesson be improved? 
The lesson could have been improved by reducing the think time allocated to the participants after the question. The think time was far to long and distracting for some children, who thought of their answers quickly and would then start talking to their partner.  The pair time was also too long, mostly partners would discuss their answer for the first 10 seconds, then lost concentration and go off task. During the lesson some children’s partner seemed to do more of the talking, which could lead to children disengaging. 
What did we learn from this experience? 
We learnt from this experience that we need to reduce the think and pair time with the participants to stop them losing concentration. We decided that the next lesson we would reduce the think time to 30 seconds and the pair time to 45 seconds. We learnt that although the observers are watching the same study there are different interpretations to the Leuven scale. 
Lesson study 2 results and analysis 
Data 
	Participant 
	Hands up %

	D
	20%

	E
	60%

	F
	100%


Table 4: Showing the % of times the participant raised their hand to answer a question




	Observer 1

	Participant 
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	D
	3
	1
	1
	
	

	E
	
	
	5
	
	

	F
	
	
	4
	1
	


 Table 5: Showing how observer 1 scored the levels of engagement of each participant

	Observer 2

	Participant
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	D
	
	1
	
	3
	1

	E
	
	
	1
	3
	1

	F
	
	
	1
	4
	



Table 6: Showing how observer 2 scored the levels of engagement of each participant
Hands up 
Results show that participant D raised their hand 20% of the time, participant E raised their hand 60% of the time and participant F raised their hand 100% of the time. 
Observer 1 
Participant D displayed low engagement levels scoring mostly level 1, once at level 2 and once at level 3. This corelates with their low hand’s up response of 20%. Participant E showed moderate signs of engagement and scored a constant level 3, this corelates with their 60% hands up response. Participant F showed moderate to good levels of engagement, mostly scoring level 3 and scoring level 4 once. This corelates with their hand’s up response of 100%. 
Observer 2
Participant D displayed an engagement score of level 2 once, level 4 three times and level 5 once, this does not correlate with their hand’s up response of 20%. Participant E scored a level of engagement 3 once, level 4 three times and level 5 once, this shows moderate to high engagement and these scores do corelate with their hand’s up response of 60%. Participant F scored a level of engagement of 3 once and level 4 four times, suggesting moderate to high engagement. This corelates with their hand’s up response of 100%. 
Focus group 
The focus group highlighted some key themes. All participants agreed that they enjoyed talking to their partner about questions, they elaborated on this by saying they enjoyed sharing what they were thinking and sharing their calculations. They all agreed that having thinking time before answering a question is helpful and it makes answering easier. When asked if they felt more comfortable answering questions after they had discussed they all agreed that yes, they found it easier, but when asked why they thought that they could not expand any further. Overall, they said TPS was a positive activity, they all stated that they would like to do it again and one participant stated that it was fun, and they liked discussing what they were thinking. 


In what way did the children achieve the lesson goals? 
Participants were able to use the TPS method to answer the questions and solve the problems presented to them. Participants were able to use appropriate mathematical techniques during the lesson e.g. estimating, adding, subtracting and multiplication. Most participants engaged with the activity effectively when speaking with their partner they mostly stayed on task, participant D did not focus and did not stay on task. All participants raised their hands to answer questions, with participants E and F showing high levels of involvement. The overall response in the class was positive with most of the students discussing and answering questions. 
How could the lesson be improved? 
Similarly, to the previous lesson the think and pair time was too long. During the think time the children would think and then put their hand straight up to answer the question. During the pair time they would discuss for a short amount of time and then lose concentration and go off topic. Again, some children in the class would talk more than their partner. 
What did we learn from this experience? 
We learnt from this experience that we needed to further reduce the think and pair times. In order to do this, we established we were going to use Blooms taxonomy to determine which questions would require longer think and pair time and which ones would require shorter think and pair time. 
Lesson study 3 results 
Data
	Participant 
	Hands up %

	G
	60%

	H
	60%

	I
	40%


Table 7: Showing the % of times the participant raised their hand to answer a question

	Participant
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	G
	
	1
	4
	
	

	H
	
	1
	3
	1
	

	I
	
	3
	2
	
	


Table 8: Showing how observer 1 scored the levels of engagement of each participant

	Participant
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	G
	
	
	4
	1
	

	H
	
	1
	3
	1
	

	I
	
	
	1
	4
	


Table 9: Showing how observer 1 scored the levels of engagement of each participant


Hands up 
Results show that participant G and H raised their hand’s 60% of the time. Participant I raised their hand 40% of the time.
Observer 1
Participant G displayed an engagement score of level 2 once and level 4 three times, suggesting moderate levels of engagement which corelates with their hands up score of 60%. Participant H scored level 2 once, level 3 three times and level 4 once, suggesting moderate engagement which corelates with their hands up score of 60%. Participant I scored level 2 twice and level 3 twice, showing moderate engagement which corelates with their hands up score of 40%. 
Observer 2
Participant G displayed an engagement score of level 3 four times and level 4 once, suggesting moderate levels of engagement. Participant H was quite inconsistent with their engagement, scoring level 2 once, level 3 three times and level 4 once. This suggests moderate levels of engagement which corelates with their hand’s up response of 60%. Participant I displayed an engagement score of 3 once and 4 four times suggesting consistent moderate engagement which corelates with a hands up score response of 40%. 
Focus group
The focus group discussed several key themes. Two participants stated that they enjoyed talking to their partner about questions, one participant stated that they sometimes enjoyed talking to their partner. They all agreed that they find having thinking time before answering a question makes it easier to answer. Two participants stated that they felt more comfortable answering questions, after they had discussed with a partner, but the other participant stated that it depends who she’s partners with. We discovered that one participant misunderstood and thought that they had to take turns in putting their hand up with their partner. Overall, they all agreed that they all agreed that they enjoyed using TPS and would like to use it again. 
In what way did the children achieve the lesson goals 
The children achieved the lesson goals because they all displayed moderate signs of engagement during the task. All participants followed the structure of TPS reasonably effectively. All participants discussed with their partners before answering. They all raised their hands to answer some questions. They all used the correct mathematical techniques and strategies needed. 
How could the lesson be improved?
The lesson could be improved by structuring the seating arrangement and ensuring children are paired with suitable partners who they work well with, although in a classroom this is not always practical or possible. A better explanation of the share aspect was needed because one participant thought that they had to take turns putting their hand up with their partner. 
What did we learn from this experience?
We learnt that the activity works more effectively when the think and pair time is calculated based on the complexity of the question, this reduced the chance of pupils losing concentration. We learnt that pupils feel that their partner effects how much they engage in the task, if they are partnered with someone who they don’t get on with they could disengage. We learnt that overall, pupils enjoy using TPS. 
Conclusion 
The main goal of this study was to determine if the TPS could improve pupil’s confidence and participation through hands up responses. Although the study has been a success in demonstrating that yes it can do this, there are several strengths and weaknesses of the methods used that need to be acknowledged. 
The strengths of this method were that we used a mixed methods approach, which included two different observations and a focus group. These methods allowed us to achieve triangulation to increase validity of the findings. Holmes (2014) states that triangulation allows for a better understanding of the research topic by comparing and combining different sources of evidence. Punch and Oancea (2014) state that triangulation helps create valid results and avoid bias findings. By Combining the different types of evidence, we found we were able to gain more detailed information about feelings and opinions, as well as data on participation. There was strong interobserver agreement with the observation of the hand’s up responses with both observers seeing the same thing, strengthening the validity and reliability of the data. Although the lesson studies were done across a wide range of ages we were able to keep the structure of the lessons and the methods the participants used the same. All participants used problem solving numeracy skills. 
There were also several limitations to this study. It is important to bear in mind that there is a possibility we saw a Hawthorn affect during the study, where the participants behaved differently because they were aware they were being observed, particularly as the observers had taught them previously. Due to time restraints we were only able to collect a limited amount of data over a two-day period. Another limitation we encountered was that we had a limited sample size to chose from because not all the children brought their consent forms back within the time frame set and two of the children we chose to take part were not in school on the day of the research. 
With all research there is a potential for bias. Researchers may be biased from their own previous experiences. There was a risk of bias because the researchers had all worked with the participants previously and knew their learning behaviours. We have limited interviewing experience, so the focus group may have been biased by our questioning and because of the age of the participants they may have been saying what they think we wanted to hear, there is no way to tell. In order to limit the potential bias, the observations were carried out in a professional manner and not misinterpreted as this could lead to incorrect conclusions (Robert-Holmes, 2014). In addition, we ensured there was no bias when analysing the data. No assumptions or personal opinions were taken into consideration. 
The generalisability of these results is subject to certain limitations, for instance, the lack of interobserver agreement when using the Leuven scale highlights how there can be different interpretations of the same behaviours. With such a small sample size, we must be cautious, as the findings may not be transferable. For example, just because the participants in the school the research was conducted in enjoyed using TPS does not mean that children in all schools would enjoy it or find it useful. These results could just be limited to this particular school. 
None of the methods were piloted. Again, this was due to time restraints. Piloting the observation methods would have helped because we could have anticipated the interobserver agreement problems and identified a way to limit them during the study such as agreeing on certain types of behaviour. Piloting the lesson structure would have allowed us to see that the think and pair times after the question were too long.
This study has been beneficial for my teaching practise and my professional development by giving me the opportunity to take part in in a lesson study and action research, which I have never done previously. It is vital to get these opportunities and no doubt have a positive effect on my teaching and for my learners. BERA (2014) conclude that teachers who are proficient in research will likely have a positive impact on learner outcomes. Research is also stated in the professional standards “There is structured engagement in an action research community and evidence of practice informed by wider reading and research findings on a national and international scale” (Welsh Government, 2019). I will also continue to use TPS as a formative assessment strategy as it allows me to check pupils understanding of a topic. 


Recommendations  
Although this study suggests that TPS can improve pupil confidence and participation, it has not provided enough evidence to answer the research question which was: Does the implementation of assessment for learning strategy ‘Think, Pair, Share’ increase student’s participation and confidence within a lesson? In order to answer this question more research needs to be done. If the study were to be done again there are ways in which it could be improved or done differently. If the lesson study was to be done again I would have selected a larger sample of participants and I would collect data for a longer period, this would allow me to take baseline data on the participants engagement and hands up responses before TPS was introduced. Then compare the results from the study against the baseline data to give us more valid and reliable data. I would use Blooms taxonomy to decide how much think and pair time to give the children after a question. I would still use the focus group interviews as they gave us valuable qualitative data. I would still use the Leuven scale to measure engagement, but I would get the observers to come together and agree scores for participants after the lesson. 
The research has concluded with what most of the relevant literature says, that TPS will increase participation and confidence. It has still thrown up some interesting questions in need of further investigation such as the optimal timings of each aspect of TPS. As a teacher it would be useful to know how long to give children to think and how long to discuss, or to find out if the length of time given depends on the complexity of the questions asked. I would also like to do more work on whether TPS benefits lower ability pupils. This research demonstrates that lesson study methodology is effective in the UK and can be used to examine issues that arise in practise.
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