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Aim, focus and purpose of the research

This research project, undertaken during a Professional Teaching Experience 2 (PTE2) placement, aimed to identify a practical intervention to improve student focus and engagement in a Year 6 classroom. The chosen strategy would be documented and reflected upon within the teacher's professional learning passport (PLP), aligning with the professional standards for teaching and leadership (Welsh Government, 2019).

Observations made during the first week of PTE2 at School A revealed a recurring issue: low-level disruptions towards the end of lessons. Learners frequently disengaged, leaving their seats and moving around the classroom, hindering the overall learning environment. This observation sparked the project's focus on improving student concentration.

Building upon experiences from a previous Professional Teaching Experience 1 (PTE1) in a nursery and reception class setting, the project acknowledged the importance of focus and engagement. During PTE1, the teacher observed significant variations in teaching methods and daily routines. The duration of lessons, student engagement, and attentiveness were key areas of interest, prompting this exploration of strategies to enhance focus in older students.

This project investigated the effectiveness of incorporating brain breaks and mindfulness exercises into Year 6 lesson plans to improve student concentration. Existing research suggests that strategic pauses within lessons can be beneficial.

To investigate this further, the teacher employed an exploratory case study approach within the Year 6 classroom at School A. This urban school has approximately 741 students enrolled in a three-form entry system (Office for National Statistics, 2021). The study focused on a specific classroom with 29 students. Data collection involved observations documented on a noticing sheet (Appendix 1) throughout the intervention period. Following strict ethical guidelines (BERA, 2018), informed consent was obtained, and the anonymity of the school and participants was maintained.

The research question guiding this project was: How does the use of brain breaks and mindfulness exercises as a strategy improve concentration in a Year 6 classroom?

Overview of relevant literature

Academic engagement is a multifaceted concept crucial for learner success (Goldberg et al., 2021). Unlike simple attention, it encompasses a range of observable behaviours, internal thoughts, and emotions. It includes cognitive processes such as learning investment and information processing. According to Skinner et al. (2009), engagement is a complex concept that involves active participation, focus, enthusiasm, and positive emotions. Though the definition may vary among researchers, the core idea remains consistent: true engagement goes beyond mere busyness. Contemporary educational literature (Challen, 2016) recognises that engaged learners are more likely to learn effectively, develop critical thinking skills, take ownership of their learning, and maintain a positive attitude towards academics. By fostering a deeper understanding of the various aspects of engagement, educators can develop teaching strategies and create classroom environments that promote active participation and cultivate a love of learning.

Recent research suggests incorporating short breaks, also known as "brain breaks," during traditional instruction can enhance learning (Weslake & Christian, 2015). Brain breaks are simple exercises that help manage learner attention and physical well-being, providing an optimal learning environment. John Dewey argued that limiting educational approaches inhibits intellectual and moral development. Brain breaks can counteract these limitations by promoting movement and engagement, thus fostering a more holistic learning experience. Additionally, Carol Dweck's growth mindset theory (Aubrey & Riley, 2022) suggests that learners who embrace challenges thrive more. Brain breaks can nurture this mindset by encouraging active engagement and movement, which can help learners re-energize and return to the task with a fresh perspective. Brain breaks can also allow for learner choice and agency. Some breaks can offer options for activity type, promoting a sense of control and ownership over learning. By incorporating brain breaks that address physical and cognitive needs, educators can cultivate a growth mindset and create a more engaging learning environment for all learners.
 
John Dewey's (1938) philosophy advocates for learner-centred learning, driven by curiosity and a desire to explore. Brain breaks can be a valuable tool for educators who seek to implement Dewey's principles, given their potential to enhance engagement and movement. While research on how brain breaks specifically align with Dewey's ideas is limited, his emphasis on active learning and learner engagement provides a strong foundation for exploring their potential benefits. This is also supported by Lander et al. (2024), who highlight the advantages of physical activity for children. Despite this, schools often prioritise long periods of sitting, and traditional "brain breaks" are seen as disruptive to the learning process. However, Lander et al. (2024) propose the Transform Us Active Break (TAB) model, which views breaks as integral to teaching rather than separate from it. This model offers five distinct break types - managing transitions, energising learners, and reinforcing learning - demonstrating how breaks can be seamlessly integrated into lessons to enhance, rather than interrupt, learning. By incorporating TAB-inspired active breaks, educators can create a learning environment that aligns with Dewey's learner-centred ideals, fostering curiosity and movement to promote a deeper understanding of the world.
 
Learner engagement is critical to effective learning. However, research indicates that simply fostering commitment is not enough; focusing on challenging tasks can be more effective (Hattie, 2012). When learners perceive a task as challenging, they are more likely to become deeply engaged, which motivates them to persevere and achieve. Studies have found that engagement thrives in classrooms where instruction is perceived as challenging, both by individual learners and their peers (Hattie, 2012). This aligns with indicators 5 and 6 of the "Well-being of Future Generations Wales Act" (Welsh Government, 2015), which promotes healthy lifestyles and the development of essential skills in children and young people. Challenging tasks cultivate "healthy lifestyles" by encouraging movement towards a goal, which can contribute to overall well-being. Moreover, developing the "right skills" requires tackling challenges that refine these skills. Additionally, the Act's emphasis on well-being is consistent with Hattie's (2012) stress on commitment stemming from a perceived challenge. Designing lessons that prioritise well-structured challenges aligns with Hattie's research (2012), the Welsh Government's professional standards (2019), and the "Well-being of Future Generations Wales Act" (2015), ultimately promoting learner engagement and holistic well-being.
 
A significant obstacle to learner engagement is the difficulty in grasping presented material, which can lead to disengagement and a drop in participation, according to Hattie's research in 2012. One effective solution to this challenge is the strategic use of brain breaks. When learners become disengaged, they may exhibit signs of restlessness or inattentiveness, and taking short breaks can help them refocus and recharge, allowing them to return to the lesson with renewed focus and potentially improved cognitive function, as suggested by Marston's research in 2017. Marston also found that movement breaks can enhance cognitive function, making it easier for learners to comprehend complex concepts after a short break.

In conclusion, learner engagement is a complex concept encompassing cognitive, emotional, and behavioural aspects. While fostering a love of learning through active participation is crucial, recent research suggests that incorporating well-designed challenges can be even more effective in promoting deep engagement (Hattie, 2012). Brain breaks, particularly those that integrate movement and address specific learning needs, can be valuable tools for educators seeking to enhance focus, cultivate a growth mindset (Dweck in Aubrey & Riley, 2022), and align with learner-centred learning philosophies (Dewey, 1938; Lander et al., 2024). Further research is needed to explore the long-term impact of brain breaks on learner achievement and to develop effective strategies for integrating them across various learning contexts.



Explanation of Case Study

Simons (2019) suggests that a case study should be viewed as a multi-faceted lens that examines a program, policy, or system from various angles. In order to build a comprehensive understanding, it is essential to utilise a combination of established methods to gather evidence. The result of a case study is to illuminate the intricacies of the chosen case, offering valuable insights that can inform policy decisions, professional practices, or even community involvement, which are all paramount to a practitioner. According to Thomas (2011), this can be achieved by establishing a framework for analysis that guides the exploration and interpretation of the case, ultimately revealing the underlying principles and subtle details that define the phenomenon being researched.

Despite their strengths in providing in-depth exploration, case studies have limitations which should be considered. A major hurdle is generalisability. Findings from a single case might be unique to its context and difficult to apply to a broader population (Yin, 2014). Additionally, researchers must be cautious about introducing bias during data collection or interpretation. Creswell and Creswell (2018) say focusing on confirming evidence or shaping the narrative based on pre-existing beliefs can skew the results. The research process itself can also introduce limitations. The act of studying a subject, such as observing a teacher, can alter their behaviour, impacting the natural environment (reactive effects) (Yin, 2014). Furthermore, conducting a thorough case study can be time-consuming and resource-intensive, requiring significant investment in data collection and analysis (Merriam and Tisdell, 2016). Finally, case studies involve a degree of subjectivity in data interpretation, influenced by the researcher's perspective. While techniques like triangulation can enhance objectivity, interpretation is always present (Flick, 2014). Case studies also have a limited scope, offering a detailed picture of a single instance but potentially missing broader trends (Yin, 2014). Additionally, Merriam and Tisdell (2016) add that establishing clear causality can be challenging within a single case. While case studies provide valuable insights, researchers need to acknowledge these limitations and employ appropriate design strategies to maximise the strengths of this method (Yin, 2014).

Case studies often use qualitative data (interviews, observations) but can also incorporate quantitative data (surveys, statistics) to add further depth and triangulation. Flick (2014) and Taber (2013) recognise that one way to address the inherent subjectivity of case studies is through triangulation. This technique involves incorporating a wider variety of data sources, formats, and collection methods within the same study. This was achieved by supplementing the case study's qualitative data (observations) with quantitative data (questionnaires). By drawing on multiple perspectives and methodologies, triangulation strengthened validity and offered a more holistic understanding of the study's findings.

Research methods.
 
This study aims to investigate the effects of incorporating brain breaks and mindfulness in a year six classroom. A questionnaire (Appendix 4) and classroom observations were used to collect data. The online questionnaire was created using Microsoft Forms to gather information about respondents' experiences before and after taking a break or practising mindfulness. The questionnaire explored the respondents' attitudes towards brain breaks and mindfulness during lessons and used mixed methods to produce both quantitative and qualitative responses. Numeric and measurable data will be collected to identify previous and current experiences. The questionnaire was offered to all children in the year six class.

The study also involved observing the students as they moved out of their chairs and measuring their concentration and engagement levels. This was done by using an observation schedule (Appendix 3). Before conducting the research, semi-structured interviews were planned alongside the questionnaire and observations. However, they were not conducted because the children in year six could write and express their feelings clearly in the questionnaire and answer more honestly. The Hawthorne effect can pose a significant challenge when conducting semi-structured interviews with children. This effect, named after a series of workplace experiments in the 1920s (Boynton, 1934), describes how individuals modify their behaviour simply because they are aware of being observed. Boynton (1934) suggests the Hawthorne effect could manifest in a few ways during child interviews. Children might exhibit a strong desire to please the interviewer, leading them to provide responses they perceive as expected rather than their genuine thoughts. This is supported by Rosenthal and Rosnow (2009), who argue that an unfamiliar interview setting itself can also trigger anxiety or shyness, hindering a child’s ability to express themselves freely. Finally, children may pick up on subtle cues from the interviewer, both verbal and nonverbal, leading them to tailor their responses to align with the researcher's perceived goals. These factors can lead to biased data, where the child's natural responses are masked by their awareness of the interview setting. This could have potentially still happened when observing the students in their natural environment and not just in interviews.

To mitigate the Hawthorne effect and encourage more authentic responses when observing them several strategies were employed. Building a rapport prior to the interview through informal conversations and classroom activities they enjoy established trust and a sense of comfort for the students. By acknowledging the potential influence of the Hawthorne effect and implementing these strategies, authentic and insightful responses from student participants were able to be collected, which ultimately led to richer data.

Questionnaires

Creswell and Creswell (2018) and Fraenkel et al. (2017) state questionnaires offer a way to gather data from a large sample size, particularly useful in educational research for capturing student perceptions and experiences. While questionnaires provide anonymity and consistency in data collection, Podsakoff et al. (2003) suggest they can be susceptible to social desirability bias and may be challenging for younger participants to comprehend.

To address these limitations, a self-administered, closed-ended, and open-ended questionnaire informed by relevant literature was developed. The questionnaire was sampled by the whole year six class and consisted of seven multiple-choice questions and four open-ended questions. The questionnaire was kept concise and visually engaging, using age-appropriate language and simple sentence structure to aid comprehension for the young participants. The design of the questionnaire itself balanced quantitative and qualitative approaches. Closed-ended questions with multiple choice answer options allowed for quantitative analysis using methods like pie charts, bar charts, and percentages. However, the questionnaire also aimed to gather some open-ended responses which would be analysed qualitatively through discussions and critical analysis without relying solely on numbers (Bell and Waters, 2014).

A key strength of the questionnaire was the ability to gather immediate results. The researchers ensured the questionnaire was neither too long nor too short and strategically avoided administering it during lunch or break times to minimise disruption. The questions were carefully crafted to minimise bias and underwent a review process to ensure clarity and appropriateness.

However, the use of multiple-choice questions could present a potential downside. If the answer options were too numerous, this could have rendered the questionnaire tedious for participants (Bell and Waters, 2014). This potential drawback was considered during the question development phase, ensuring a balance between comprehensiveness and participant engagement.

The design of the questionnaire itself balanced the strengths and weaknesses of both closed-ended and open-ended formats. Closed-ended questions offered several advantages: they were easy to administer, ensured consistency in responses, and facilitated efficient data analysis. However, they could also limit the richness of the data by restricting participants' answers to predetermined options. Open-ended questions, on the other hand, allowed participants to express themselves in their own words, potentially providing deeper insights. However, open-ended questions can be more time-consuming to analyse and could have been susceptible to misinterpretation. Strengths and weaknesses were considered when developing the questionnaire.

Classroom Observations

Studies suggested that observations provide valuable insights into the natural classroom environment and allow researchers to observe student behaviour first-hand (Cohen et al., 2007). This method is particularly useful in educational research for examining instructional practices and student interactions (Gall et al., 2007). Observations offer rich contextual data but can be time-consuming and susceptible to observer bias (Golafshani, 2003).

An observation schedule was used based on existing frameworks for observing classroom interactions to mitigate these limitations. The schedule focused on observing year six children after the brain break. A standardised coding system to record the frequency and duration of specific behaviours was adopted. Due to the age of the participants, observations focused primarily on non-verbal cues and observable behaviours. There was minimal disruption to the learning environment, and it was ensured not to intrude on the natural classroom flow. Unstructured observations were used; Yin (2014) states they are a powerful tool for research in natural settings prioritise flexibility, capturing unexpected behaviours that can be crucial for exploratory research. Unlike structured approaches, unstructured observations allow for richer detail and contextual information, providing a more nuanced understanding of interactions (Patton, 2002). They effectively capture the complexity of real-world situations, including subtle cues and environmental factors (Jorgensen, 1989). Importantly, they can spark new research questions, guiding further inquiry (Merriam, 1998). However, the lack of structure can pose challenges in data analysis, and observer bias is a concern requiring mitigation strategies (Flick, 2014). In conclusion, while unstructured observations offer a powerful method, researchers must be mindful of limitations and employ strategies to ensure data rigour (Yin, 2014 et al.).

Data Presentation and Analysis Method

A two-step analysis approach was employed for the mixed methods questionnaire. Closed-ended questions and observations were quantitatively analysed using descriptive statistics and coding, revealing trends and patterns. Open-ended questions underwent thematic analysis, a qualitative approach that identified recurring themes within the textual responses, providing deeper insights into participant experiences. This combined approach yielded a comprehensive understanding of the research topic. Braun and Clarke (2006) state thematic analysis as being a powerful tool used in qualitative research to unveil the underlying meaning within data. To gain a deeper understanding of the "why" behind the observations in this mixed methods study, thematic analysis, a core qualitative method was employed, and analysis focused specifically on the observational data, complementing the quantitative insights gleaned from the questionnaires. 

While questionnaires provide data on attitudes and experiences, observations capture behaviours and interactions within the natural environment. Thematic analysis of these observations will help to identify recurring themes and patterns in these behaviours, enriching our understanding of the "why" behind the "what" revealed in the questionnaires. This approach can uncover nuances that questionnaires might miss. Thematic analysis is flexible and adaptable to the specific themes that emerge from the data (Gioia, Corley and Hamilton, 2013). To ensure trustworthiness, several strategies will be implemented. Member checking with participants will enhance credibility by ensuring the themes resonate with their experiences (Creswell and Miller, 2000). This was achieved by participant feedback after the findings from the questionnaire were completed. A rich description of the research context will be provided to facilitate transferability, allowing readers to assess applicability to their own settings (Lincoln and Guba, 1985). Dependability will be ensured through a detailed audit trail documenting all research decisions (Flick, 2014). By employing these strategies alongside thematic analysis, we aim to provide a credible, transferable, dependable, and confirmable understanding of the phenomenon under investigation.

Ethical considerations

It is paramount that voluntary informed consent has been acquired. Maintaining ethical standards in research is based on the principle that certain fundamental tenets must be upheld, such as the BERA’s Ethical Guidelines for Educational Research (2018), guidelines suggest participants are typically expected to provide their informed consent to participate in a study at the beginning of the study. Researchers must remain open and sensitive to the fact that participants may withdraw their consent for any reason at any time during the study. All participants’ ethical treatment and welfare were the topmost priority in the research project. The study strictly adhered to the guidelines in the attached Ethics Form (Appendix 5). Additionally, the research followed the codes and guidelines outlined in the UWTSD Research Ethics and Integrity Code (2022) and the UWTSD Research Data Management Policy (2022).
To gain consent from parents or guardians of Year six children an opt-out consent form (Appendix 2) was sent over the school’s communications system to ensure all were reached. The letter contained a detailed explanation of the nature, purpose, and methodology, as well as information about the data collection procedures of the research. Also were details of how to get in contact with any questions they may have had and the option to opt out if they did not wish for their child to participate. Verbal assent was obtained from the children who participated in this research project. They were reminded of their right to withdraw from the research project at any time and were consistently reminded of this over the whole of the testing period to guarantee they felt at ease being a participant. They were given the option to withdraw every time there was a brain break and before and during filling in the questionnaire.

Results
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Analysis of results

Following a one-week trial period, a questionnaire was administered to assess student perceptions of engagement and focus with the brain breaks. The questionnaire addressed the following:
· When the student feels more engaged.
· Perceived impact of brain breaks on focus and engagement.
· Student preference for different types of brain breaks (movement, breathing, visual).
· Which lesson the students felt less engaged in.

The research revealed a common challenge: students struggled to maintain focus towards the end of the lesson. This manifested in fidgeting, off-task behaviour, and frequent requests to leave their seats. Following this initial phase, student perceptions were investigated through a questionnaire to assess the effectiveness of the intervention. As previously stated, observations following the implementation of the brain breaks were unstructured. This allowed for natural occurrences. 72% of students say they feel tired or lose focus during lessons, and 64% say they find it difficult to pay attention in class for long periods. This could suggest that a brain break may give them the time they need to re-focus on the lesson as Marston (2017) suggests it could improve cognitive function.

Analysis of the questionnaire data revealed a positive student response to the brain breaks. A significant majority of students reported enjoying movement breaks (64%). Additionally, a high percentage of students (84%) felt the brain breaks helped them focus and concentrate better in class. Interestingly, the data may also reveal students (40%) found numeracy lessons the hardest to engage in and stay focussed. From the observations post the brain breaks, it was interesting that the children seemed calmer and more focused. The movement of the students lowered, and the noise level of the class was significantly quieter, this may be something to delve deeper into at another time as may not mean that they are more focussed and engaged on the work but just calmer from the break. This was reinforced by 88% of the students stating they were a little more engaged’ and ‘more engaged and ready to learn’ after the brain break. However, 84% of those said that overall brain breaks help them to concentrate in class, which is a discrepancy of 4% between the results, highlighting the reliability of results taken as the questionnaire relied on self-reported data, which can be susceptible to bias. Highlighting the limitations of this study, which also include it being conducted in a single Year 6 classroom with a limited sample size, could be furthered by including the other two Year six classes and potentially other year groups. Additionally, exploring objective measures of focus, alongside student surveys, could strengthen the findings.
The analysis of these results has led to a different outcome than what was expected. The aim was to see if the use of brain breaks aided engagement in the lesson; however, the main point that has been taken from the questionnaire and the observations was that there is a significant number of students who are struggling with maths and numeracy lessons. This could be a lack of student participation in the lessons or a lack of clear differentiation when teaching. However, this case study did highlight the potential of brain breaks to create a more engaging and productive learning environment for year six students.


Conclusions

 While suggesting the positive impacts of brain breaks on year six students' focus, I conclude that this exploratory case study has limitations. Student questionnaires and observations lack robustness (Cohen et al., 2007). The single classroom and small sample size restrict generalisability (Yin, 2014). 

Future research could expand its scope and include all year six classes, and a whole-school approach could enhance generalisability (Merriam and Tisdell, 2016). A mixed-methods approach, combining questionnaires with objective focus measures, would strengthen validity (Flick, 2014). Exploring different brain break types tailored to subjects and learning styles (Marston, 2017) could inform targeted interventions.
By addressing these limitations, future studies can align with the Professional Standards for Teaching and Leadership in Wales, particularly "professional learning" and "pedagogy" (Education Workforce Council, 2023). These standards emphasise ongoing research and effective teaching strategies. 




Recommendations
Based on the research conducted, it is recommended to establish a numeracy interventions group. The data collected indicates that the children face difficulties in concentrating during numeracy lessons. This could be due to their ability or confidence in the subject which aligns with Dweck’s views (Aubrey and Riley, 2022). To address this, more plenaries will be put in place throughout the lessons to ensure that all learners are on track and engaged with the learning. Additionally, traffic light face cards will be distributed to all learners at the start of every lesson. Learners will be required to display the card showing the colour/face that best represents how they feel about the work. This will help identify which children need extra support and address any misconceptions. Skinner et al. (2009) say student motivation and engagement level are important in classrooms, and teachers strive to identify signs of it. However, accurately assessing this could be problematic since students may attempt to hide their disinterest by pretending to be positive or simply going through the motions without being truly committed. As a result, determining the level of student motivation could be challenging, making it difficult for teachers to evaluate and enhance their teaching techniques. Therefore, adding these strategies could help improve the learning of the children. As a student practitioner continuing professional learning (Welsh Government, 2019) is of the utmost importance as well as being reflective and striving to find the best possible teaching strategies and pedagogy for all students who are at the centre of the learning.  
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How often do you feel tired or lose focus during lessons? (Choose one an-
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At what point during the lesson do you feel more focussed and engaged?
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Do you find it difficult to pay attention in class for long periods? (Choose one answer)
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Which subjects do you find most difficult to concentrate on? (Choose one
answer)
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Explain why to your answer for question 5. If you chose 'other’, plesae state
the subject and the reason why.
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What brain break do you find most enjoyable and helpful for refocusing your
attention?
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After taking part in a brain break, how do you feel when you return to your
schoolwork? (Choose one answer)

48%

A little more engaged.
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Overall, do you think brain breaks help improve your concentration in class?
(Choose one answer)





