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Introduction
The aim of this assignment is to conduct research and critically evaluate the transformative teacher model demonstrating how this positively impacts learning and development within the study group. To achieve this, primary research methodology of observations and a focus group have been conducted with year 4 pupils in a maths lesson. 
This assignment will seek to explore and understand the impact of pupil’s engagement during group work particularly in a year 4 maths classroom setting. In Successful Futures by Donaldson (2016), the rationale of Mathematics and Numeracy highlights how it can help children manage their lives and understand the world. By providing them with skills such as problem solving, interpreting, and analysing information and making informed decisions. The research question this assignment will explore is “How does group work affect pupils engagement in a year 4 maths class.” This research project links to the Welsh Government Professional Standards for Teaching and Leadership (Welsh Government, 2019) through listening to the learners and wider reading and research findings.
Highlighting that mathematics is an important skill for later in life and failure can affect pupils’ confidence and interest (Kelanang and Zakaria, 2012). It has presented to be highly beneficial to analysis the impact of group work in comparison to individual work and how it affects pupils’ maths progression. Group work in maths can have an impact on pupils being able to analysis and question constructively, which will benefit their overall learning (Sofroniou and Poutos, 2016). 
It is essential that when discussing the context of the school, to align with BERA’s Ethical Guidelines for Educational Research (BERA, 2018). Throughout this assignment the school and pupils will remain anonymous, following this the school will be known as school X and pupils will be identified using numbers. School X is an English medium primary school in Southwest Wales. The context of the classroom in which the research was conducted in was a year 4 classroom, consisting of 32 pupils. The class is of mixed attainment and several pupils with additional learning needs (ALN). 
Literature review 
The delivery of group work in the classroom can provide pupils with both benefits and challenges, to make sure the benefits overshadow the challenges thorough planning, management and clear teaching is essential (Sobel and Alston, 2021).

According to Trenholm et al. (2018, cited in Sen, 2022), there is an increased number of studies on engagement, however there is a lack of studies surrounding pupils’ engagement in mathematics. This is supported by Cevikbas and Kaiser (2022) stating there is small amount of research on fostering pupils’ engagement in mathematics and also adding engagement is essential for learning. 

The significance of pupils sharing mathematical knowledge is highlighted by Vygotsky (1978, cited in Kocak, Bozan and Isik, 2009) as an essential tool to form and share. Vygotsky’s theory suggests children’s learning is supported through peer interactions in mixed attainment groups (Ambreen, 2021). In addition to Vygotsky’s theories, recent research also suggests that almost 80% of children’s knowledge is learnt from each other (Welsh Government, 2010). Peer teaching is a very effective method to use in a classroom as pupils are not only helping their peers learn but also learning themselves (Gal and Fallik, 2021). Routman (2005, cited in Hurst et al., 2013) supports this by stating when pupils are able to talk to each other and are actively involved they learn more. 

One of the key findings in Baines (2009) stated group work increased pupils’ levels of continuous, active engagement in learning, while also supporting the development of pupil discussion. In comparison to working individually, group work requires the pupils to use additional and different skills, challenging them to use their negotiation, social and communication skills (Adesina et al., 2022). When working as a group, pupils need to work together to succeed, while also developing skills, knowledge, and cooperative teamwork capabilities (Situmorang, 2021). Although group work can be effective, some disadvantages can be one individual being more dominate in the group which can lead to other members being reliant on that member (Burke, 2011). Which leads to some pupils getting praise for doing less work than their peers (Situmorang, 2021). 

Krause and Coates (2008, cited in Sen, 2022) states engagement is both academic and non-academic, while also having social features. Pupils’ engagement in maths can be measured through a framework created by Kong, Wong, and Lam (2003, cited in Fielding and Makar, 2008) it is categorised into three, firstly affective engagement which is based on their interest, anxiety, frustration, or achievement. Behavioural engagement which is time spent on task, not enough time given for the task and cognitive engagement which is the deep strategies, surface strategies and reliance. 

It is often found that group work it set by pupil attainment, (Ambreen, 2021). Attard (2015) suggests attainment grouping in mathematics is mainly used for teachers’ convenience rather than the benefit of the pupils, which can impact self-esteem. However, Bekiryazici (2015) advises that grouping mixed attainment pupils can be beneficial if the teacher pairs the pupils accordingly. For example, if one pupil has strengths in one area of learning, pair a pupil who has weaknesses in that area. 

Teachers not only impart their content knowledge to their pupils but also convey their own attitudes and emotions towards mathematics (Galeano et al., 2024). In mathematical group work the teacher plays an essential role in facilitating meaningful discussions and supporting pupils learning by managing group activities (Sjoblom, Valero, and Olander, 2022). Providing children with a social environment where they can interact with peers will support their social development (Ongoren, 2022). 

There are a range of social skills that support pupils’ engagement in small groups discussion such as sharing ideas and resources, decision making, listening to one another, and giving constructive feedback to each other (Gillies, 2016). Davidson (2021) suggests small group learning in mathematics provides opportunities for all pupils to succeed and a social support tool for the learning. Gillies (2016) supports this by stating there is a better outcome when pupils work in groups of 3-4 instead of 5-7 pupils. Although social skills are vital it is just as important that pupils are actively listening, which is a means of listening that is very attentive and responsive (Mario, 2022). 

An approach that focuses on enhancing the learning of all pupils is the cooperative learning approach, where pupils will work in small groups (Klang et al., 2020). Five principles of collaboration are structured through the cooperative learning approach, these being positive correlation, promoting communication, individual responsibility, group handling and clear order in social skills (Klang et al., 2021). Children achieve better learning outcomes when they are actively engaged in the learning process, supporting the collaborative learning environment (Burke, 2011). Cooperative groups are recommended to be split into two to six pupils where they are each assigned specific roles this approach makes it more effective (Brame and Biel, 2015). 

A study by Kane (2018) discovered that cooperative learning improved pupils’ achievement in maths, as they were able to explain their thinking and share it with their peers resulting in peer learning. Sofroniou and Poutos (2016) analysed many studies that explored the effectiveness of various group work conducted over the years, presenting pupils working in cooperative learning groups achieved two thirds above the average pupil working in a competitive or individualistic group. In addition to the cooperative learning approach, another study discovered how pupils felt learning mathematics, stating they preferred discussion, collaboration, and inquiry-based activities (Noyes, 2012). 

Explanation of Case Study 
This research activity has taken a case study approach. A case study is a research approach, not only is it a method, but also a technique, and process to gather data (Priya, 2021). It is a methodical inquiry surrounding present events within authentic contexts (Harling, 2012). According to Hancock, et al. (2021) research is used to answer our who, why, what, when and where questions and develop an understanding around it. Mcleod (2024) identifies some of the different types of case studies, such as explanatory, exploratory, descriptive, multi-case, intrinsic and collective. 

As identified in the literature review, there is limited research on pupils’ engagement in mathematics (Trenholm et al., 2018, cited in Sen, 2022), especially group work. This research project conducted an exploratory case study, to find out the ‘how’ of the chosen topic. The purpose of an exploratory case study is to study the wonder with the purpose of pinpointing new research questions (Priya, 2021). 

Several methods of data collection can be involved in a case study, such as observations, interviews, or documents (Coombs, 2022). The benefits of utilising multiple data collection methods provide the researcher with a chance to gain a deeper perspective into the field of study (Burkholder et al., 2020). However, Heale and Twycross (2018) supported this but also suggested the large amount of data can be challenging to analyse and organise, while also ensuring additional strategies are carefully considered. 

Mcleod (2019) identifies a range of strengths to a case study approach; some of the strengths are that it provides rich qualitative information, a vision into further research and enabling enquiry of other unethical circumstances. However, despite these strengths, Zainal (2007) suggests case studies can lack precision and often the researcher is biased by allowing their opinions to influence the focus of the results and conclusion. 

There were six participants involved in this case study, all aged between eight to nine years old. The participants all attend school X in year 4 class of 32 pupils, the maths lessons are not set by attainment and the groups are all mixed. Considering the age of the participant’s this research project conducted observations and focus groups. To ensure the case study research is manageable, a representative sample of six participants were taken from the class of 32 pupils. A representative sample was best suited for this case study research because, it is important to be realistic in the time frame (Bell, 2018). The participants were also chosen using purposive sampling is when the researcher chooses the participants based on certain characteristics (NFER, 2013). 

Research method. 
Qualitative data is collected through focus groups, interviews, observations, note taking and surveys (Nii Laryeafio and Ogbewe, 2023). This research project selected two methods to collect data, these being observations and focus groups. Using more than one research method can help the researcher gain a deeper understanding (Bartlett and Burton, 2007). This is called triangulation, when the researcher examines views from other angles and uses different methods (Thomas, 2017). Firstly, the researcher conducted qualitative analysis, by undertaking an exploratory observation with key informants to formulate a hypotheses. After, employed a focus group to confirm and reinforce the connections between the variables identified in the observation. 

Observations allow researchers to observe behaviours, processes and interactions that are linked to the research project happen in a real environment (Mcleod, 2019). When considering an observation, it is important to explore the different types of observations such as participant or non-participant (Lambert, 2019). Other considerations of observations are overt and covert, overt observations are where the participants know they are being observed and covert observations are when they are not aware (NFER, 2013). Observations should have a list of certain features such as time, date, location, names, and specific events or activities that are related to the research question (Hancock et al., 2021). 

Ekka (2021) states through observations the researcher can directly observe what the participants are doing. This is supported by Khakimova (2019) as they provide a clear capture of the participants attitudes in comparison to interviews and questions, however it is also important to consider participants may act differently knowing they are being observed. This can be known as the Hawthorne effect, where participants act differently when being observed (Centers for Disease Control and Prevention, 2018). Although the research project has selected to carry out non-participant and overt observations. To reduce the Hawthorne impact, the researcher could increase their natural role within the setting by explaining the study thoroughly and making introductory visits prior to conducting the research (Lambert, 2019). 

The Leuven Scale dates to the 1980s and has become increasingly popular in the UK, it is an observational scale that allows practitioners to assess a child involvement from a scale between 1 and 5 (MacRae and Jones, 2020). The Leuven scale for involvement is made up of 5 levels, 1 being low activity and 5 being continuous strong activity. This research project selected to use the Leuven scale observation method (Appendix 4), as it provides a clear indication along the scale of how engaged the participants were during the observation. For the Leuven scale observation six participants were being observed from the class of 32 pupils, most of the participants were spread across the classroom on different tables. 

In focus group the researcher is instead the facilitator of the discussion between participants and takes more of an outer role in the discussion (Nyumba et al., 2018). Through this interaction it provides the researcher with a deeper understanding of reasoning and being able to explore core factors discussed (Denscombe, 2014). A focus group usually has around five to ten participants in each group and the participants typically have similar characteristics such as the same year group or same job role (NFER, 2013). This is an appropriate size group to allow for a range of opinions and views to be shared in the discussion (Denscombe, 2014). 

In children’s research, focus groups are one of the most used forms of collecting data, but can be challenging and difficult (Ponizovsky-Bergelson, 2019). When conducting focus groups various issues can arise, for instance some participants may be more dominate and vocal than others, causing other participants to confirm even if they don’t agree (Dilshad and Latif, 2013). To ensure all participants had the opportunity to contribute fairly to the discussion, the researcher facilitated the discussion between participant’s by gently redirecting the discussion. 

The focus group consisted of the same six pupils who had been observed, the focus group was conducted in the afternoon, the same day as the group work observation. In the focus group the participants were asked questions based on their enjoyment working in groups, do they feel they work better in a group or individually, do they learn from peers, understanding questions and what could make group work more effective in maths lessons (Appendix 5). Some of the focus group questions also included a scale from one to five, using a similar method of analysing data as the observation and others included a simply yes, no, or sometimes. The participants were also able to follow with any further comments and the researcher was able to note down any discussions between participants during the focus group. 

When conducting research project, it is important to consider the reliability, whether the researcher would receive the similar outcome on a different occasion using the same research methods (Thomas, 2017). Validity also applies to a lot of reliability. To determine the appropriate methodology to use, the measurement of validity plays an essential part in this, referring to the accuracy of the research data (Bartlett and Burton, 2007). 

Data presentation and analysis methods
The method of analysing data will be dependent on the research aims to ensure it is suitable for the purpose (Cohen et al., 2011). To identify themes and patterns in qualitative data thematic analysis is a process which is used (McGuire and Delahunt, 2017). The process of thematic analysis is to first familiarise the data, create initial codes to label, search for themes or patterns, create a thematic map of analysis and then define and name themes (Braun and Clarke, 2006). This research project has adopted the thematic analysis to identify key themes within the data and pinpoint any patterns in the transcript of what the participant’s discussed. 

Coding is an essential tool to translate the raw qualitative data into a summarising analysis (Linneberg and Korsgaard, 2019). When coding the data patterns can be categorised by differences, similarities, frequencies, sequences, correspondences, and causations (Jnanathapaswi, 2021). Coding has been utilised in this research project to identify any similarities and differences within the transcript and the scaling of the observation and focus group feedback. 

Flexibility is one of the benefits of thematic analysis, as it allows the researcher to establish the themes in various ways but ensure it is clear and precise in what is said and done (Braun and Clarke, 2006). Although, thematic analysis provides flexibility this may result in inconsistency and lack of cohesion throughout the creation of themes based on the research data (Nowell et al., 2017). 

The term reflexivity is often known as an ongoing internal discussion and critical self-evaluation of the researcher’s positionality, with the mindful acknowledgement that the positionality can equally impact the research development and results (Berger, 2015). The researcher positionality is the view that the researcher has selected to adopt in a particular research study, impacting in what way the research is conducted, the outcomes, and results (Holmes, 2020). 

Accuracy and honesty are prioritised in qualitative research, as it determines the credibility and reliability of the findings and includes several important features such as transferability, credibility, dependability, and confirmability (Ahmed, 2024). The strategies used to ensure creditability in this research project, is the use of triangulation of using two different research methods and rich description. A rich or thick description supports as a key approach to enrich the transferability and analytical generalisation in qualitative research, enabling the researcher to evaluate the significance of the findings in different contexts (Younas et al., 2023). 

Ethical Considerations 
In an educational setting, before any research can commence ethics approval is required from a Research Ethics board (Reid and Brief, 2009). This research project received ethical approval prior to conducting any research, please refer to appendix 1 to view the ethics approval form. 

The UNCRC article 12 states that all children have the right to a voice in matters that concern them (Unicef, 2023). Research projects with participants under the age of 16 must gain consent from their parents, it is preferred to have consent from both parents (UWTSD, 2022). All participants parents involved in this research project were provided with a detailed information sheet (Appendix 2) regarding the study followed by a consent form (Appendix 2) before gaining assent from the participants. 

Once the participants parents had given consent for their child to be involved in the study, the researcher then provided the participants with an age-appropriate information sheet and assent form (Appendix 3). BERA (2018) guidance emphases that in circumstances where considerations such as age, capacity, or vulnerability might limit the participants understanding or ability to willingly agree to participate and should be assisted. Although, it is vital that the research process is clearly outlined and explained to the participants, despite their age (Hurley and Underwood, 2002). 

All participants were able to read the information sheet independently, the researcher then discussed and explained each point to sure they fully understood all aspects of the research project. All research studies that involve people must ensure the participants are clearly and fully informed about the research, including the risks, advantages and results and their participation must be agreed without them being coerced (Taquette and Souza, 2022). 

It can be an ongoing process to provide assent, the same as consent as it outlines the decision whether the individual wants to participate or not, and withdraw at any point (Dockett, Perry and Kearney, 2013). To gain ongoing assent the participants were provided with a sticker to wear to indicate if they are happy to carry on being observed or if they took it off, they would like to withdraw. 

BERA (2018:21) states ‘The confidential and anonymous treatment of participants data is considered the norm for the conduct of research’. Anonymity and confidentiality are frequently combined in research, although they are separate but also linked notions (Wiles, 2012). One of the crucial aspects of conducting a research project is sustaining the anonymity of the participants, both in the storing of data and open discussions with others (Thomas, 2017). The confidentiality of participants is when the participants are known to the researcher, but the data does not present the participants identity to ensure confidentiality (Fleming and Zegwaard, 2018). 

To ensure the confidentiality and anonymity of all participants, the researcher undertook a number of security procedures. The participant’s will be kept anonymous following BERA (2018) ethical guidelines and will be numbered. Confidentiality of this research project has been highly considered by storing the data on a password protected personal laptop on the researcher university’s one drive with a two authentication. This can be viewed in further detail in the ethics form (Appendix 1).

Analysis of results and discussion 
The analysing of qualitative data collected from the observations and focus group, used a thematic analysis method to identify various loose themes. The loose themes identified were collaborative learning, peer learning/teaching, social interactions, role of the teacher, engagement, actively listening, and motivation.

The observations recognised that all pupils were more involved and engaged during group work than working individually, most pupils scored above three and half scored five. However, majority of pupils dropped down one scale when working independently, the observation notes identify few pupils were off task due to discussing the work or unsure on the questions. 

After the observations were complete, the pupils were invited to partake in an informal group interview. The purpose of collecting the pupil’s perception is to provide the researcher with a deeper understanding and comparison to their thoughts and opinions to how they are observed. The focus group data presented a combination of views and opinions. 

The first question asked the pupils on a scale of one to five how much they enjoy working in groups during maths lessons. Looking at the scale feedback (Appendix 7), majority of pupils prefer to work in groups, while only two pupils scored below five. Although it was largely discussed and recognised throughout by all pupils that group work can be distracting as other members may discuss things off topic. 

For the group observation, child 1 scored four on the Leuven scale, when assessing the comments from the observation the pupil was on task and actively listening however was often distracted by the other discussions on the table leading the pupil to be unsure on what to do. Which leads to social interactions of the group affecting their learning, the pupil also identified this issue in the focus group stating ‘I do enjoy group work but sometimes they are too many distractions’.

Child 2 scored high on both observations, during the group work the pupils was very engaged and involved but scored four for the independent observation. This indicated that the pupil was highly engaged but from observation notes also wanted to discuss certain parts of the task with other pupils. In the focus group the pupil discussed how they prefer group work as they can learn from their peers.

Child 3 scored relatively low on both observations, for instance during group work the pupil scored three out of five and independently scored two out of five. Considering the reliability of these results, it would be interesting to conduct another observation to assess whether the results would be the same. It was difficult to understand whether it was due to the pupils’ level of engagement or motivation. However, Child 3 quoted ‘I prefer working in groups because it is easier and if I am stuck, I can ask for help’, but also said ‘I work better in pairs because sometimes groups can be distracting because people are talking’. 

During the focus group discussion, child 4 would often agree with child 2 suggesting the pupil was easily influenced by discussion. When asked question three, do they learn from peers they quoted ‘sometimes they might be wrong’ however, during the group work observation the pupil was continuously checking things with another peer. 

It was quoted by child 5 ‘I do enjoy working alone because no one distracts me and I prefer the classroom to be quieter’, this participant scored three when asked if they enjoy working in groups. However, when being observed in groups the pupil scored five on the Leuven scale as they were actively engaged in the task and actively listening to the teacher’s instructions while also collaboratively learning with peers. 

For both observations Child 6 scored five, the pupil was highly engaged in group work and working independently. Assessing the comments from the group work observation, the pupil still worked independently demonstrating high motivation and engagement. However, also demonstrated peer support by ensuring the rest of the group were on task and checking if they needed help. Child 6 supported their actions by highlighting in the focus group that they enjoy working in groups because ‘you can discuss the questions and support each other’s learning.’ Also, while answering question four, Child 6 stated ‘Depending on how hard the question is it can be good as we can work together to understand the question’. 

Overall, the results from both the observation and focus group have identified that the pupils working together benefited their engagement and involvement in the task as they were able to share their understanding of the task. This is backed up by Vygotsky’s theory suggesting children learn from each other and peer teaching can be very effective (Welsh Government, 2010). Reflecting on the disadvantages of using the focus group research method, during the discussion the researcher found that child 2 and 4 often agreed with each other and gave the same responses. This issue was highlighted by Dilshad and Latif (2013) stating that participants can often agree with other even if they don’t feel the same way. 

Conclusion 
The analysis of the results from the observations revealed that the reliability may have been low, and it would be interesting to have conducted another set of observations on a different lesson and day to assess whether the outcome and results would have been the same. The validity of the research project could have been better supported. To further support the results and findings it would have been beneficial to have completed another form of research method. This would have provided a wider understanding and comparison, the researcher would have been able to observe how the pupils were in group work, asked them how they felt and further analysed the outcome of their work to further assess. Individual interviews may have provided richer data as the participants would have been able to independently answer the questions and not be influenced by the other participants. 

If another teacher reviewed the data presented in this research project, they would be able to generalise the data, but it may not be advisable. The results are based on pupils in a certain year and school with a different teacher, this may vary from however various aspects can be considered such as the response from the focus groups. 

Although there are areas of mathematics which need to be completed independently, the research in the literature review has demonstrated that cooperative learning can be very effective for pupils learning. It provides pupils with roles and responsibilities ensuring all pupils are engaged and involved, and a clear understanding for the teacher as to which pupils are not contributing or engaging in the lesson by not fulfilling their responsibility. 

Recommendations
Moving forward with my teaching practice, the research has outlined that cooperative learning is an effective approach to consider for group work. To develop a deeper understanding, further research will be conducted into the cooperative learning approach, to effectively conduct this approach into practice. Although recent research favours the cooperative learning approach, it would be a great opportunity to conduct an observation and focus group interview on pupils’ engagement in a cooperative learning environment. 
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