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Design, conduct and critically evaluate a close-to-practice research project focusing on the model of the transformative teacher in developing practice that has a positive impact on the learner.

Introduction
This research project aims to explore learners' engagement through brain teaser starter activities. This focus arises from a prevalent concern across multiple educational settings and classrooms. Specifically, it addresses the challenge wherein students frequently enter the classroom in a state of restlessness, lacking engagement, and requiring approximately 10 to 15 minutes to immerse themselves in the learning process fully. This phenomenon disrupts the lesson flow and presents considerable difficulties in ensuring the upkeep of the intended timing of instructional activities, thereby impacting the overall learning experience for students and educators alike.
The research project occurred in an English-medium secondary School in Neath Port Talbot. The school consisted of approximately 1400 pupils, with an attendance rating of 85.3%, slightly lower than Wales’ average of 87.5% (Welsh Government, 2023).
The research was conducted within a Year 7 class comprising students aged 11 – 12  years old, characterised by most pupils with additional learning needs (ALN), such as Social, Emotional, and Behavioural Difficulties, Speech, Language and Communication Needs, Autism Spectrum Disorder, and Attention Deficit Hyperactivity Disorder. Those without ALN were either placed in the class due to their lower attainment levels or are on the pathway to receiving a diagnosis. 
The unique context of the class underscored the importance of adopting inclusive practices and adapting instructional materials to accommodate diverse needs. Furthermore, exploring brain teaser starter activities to enhance engagement resonated with the broader goal of promoting active participation and creating stimulating learning environments conducive to academic success.

Literature Review
The literature review will be organised into four sections to comprehensively examine the literature on this research topic. First, the literature related to classroom engagement will be delved into. Next, papers and studies focusing on brain teaser activities will be explored. Following that, the ‘Ready to Learn’ theme will be investigated. Lastly, the reasons for disengagement at the beginning of lessons must be critically reviewed.
Engagement in the Classroom
Theoretical frameworks of learner engagement offer an understanding of the elements that affect how learners participate and engage in the learning process (Qualifications Wales, 2022). According to Fredricks, Blumenfeld, and Paris (2004), engagement involves emotional, behavioural, and cognitive aspects. They state various elements, including the relationships between teachers and pupils, the atmosphere in the classroom, and the methods of instruction used to shape it. Engagement theories, such as the self-determination theory (Ryan & Deci, 2000) and the socio-cultural perspective (Skinner & Belmont, 1993), emphasise the importance of relevance, competence, and autonomy in fostering engagement. According to the Teaching and Learning Research Programme (2010), actively involving learners in shaping their learning experiences and environment can have numerous benefits.
Expanding upon these theoretical frameworks, it becomes evident that several factors influence classroom engagement, including learner characteristics, instructional strategies, and the classroom environment. Skinner and Belmont (1993) highlight the role of intrinsic motivation and self-efficacy in driving engagement, whereas Reeve (2012) emphasises the importance of teacher support and clear expectations. Classroom climate, peer interactions, and task relevance also impact engagement (Fredricks, Blumenfeld, and Paris, 2004). Understanding these factors is crucial for designing effective interventions to promote engagement in education.
Building upon an understanding of these factors, many strategies have been proposed to promote engagement in education. Active learning approaches, such as problem-based learning and collaborative learning, encourage pupil participation and interaction (Prince, 2004). Providing meaningful tasks, incorporating technology, and offering choice and autonomy can also enhance engagement (Reeve, 2012, & Hidi and Renninger, 2006). Fostering a supportive and inclusive classroom environment promotes a sense of belonging, promoting student engagement (Skinner & Belmont, 1993). Additionally, studies conducted by the University of Cardiff (2017) and the University of Wales Trinity Saint David (2017) have found that the level of engagement in research activities by educators, whether individually or collaboratively, can influence classroom engagement (Smith and Horton, 2017, & Lewis, et al., 2017).

The Role of Brain Teaser Activities
Brain teaser activities are thought-provoking and interactive tasks designed to stimulate problem-solving skills and critical thinking (Reading, 2007; Altun, Hazar, and Hazar, 2016, & Taylor and Boyer, 2020). These activities typically involve puzzles, riddles, or challenging questions that require mental agility and creative thinking (Zhang and Norman, 1994, & Knight and Crick, 2022). Brain teasers can be adapted to various subjects and age levels, making them versatile tools for engaging learners in the classroom.
Research suggests that brain teaser activities offer cognitive benefits for learners. Engaging in challenging tasks stimulates neural pathways associated with problem-solving and decision-making (Anderson, 2005, & Brisson and Markovits, 2020). Brain teasers promote cognitive flexibility as learners consider multiple approaches and perspectives to solve problems (Ginsburg, 2007; Reading, 2007; Bronkhorst et al., 2020). Additionally, these activities enhance logical reasoning skills, memory, and attention (Zhang and Norman, 1994, & Prado, 2019).
Brain teasers have gained attention for their potential to enhance learner engagement by presenting learners with intriguing challenges and motivating active participation in the learning process (Cloke, 2021). This approach captures pupils' attention and fosters a positive learning atmosphere, nurturing curiosity and intellectual exploration (Nodding, 2002). However, the effectiveness of brain teaser activities can be variable, influenced by factors such as the nature of the tasks, the context of the presentation, and individual learner preferences (Hirsh-Pasek et al., 2019). While these activities may engage pupils’ minds for learning, it is necessary to recognise that responses to such methods can vary among students. Some may find them highly engaging, while others may not respond as positively (Sternberg, 2018).
Through the implementation of brain teasers, educators aim to stimulate critical thinking and problem-solving skills (Byrnes, 2001). Nevertheless, it is essential to consider pupils' diverse needs and learning styles to ensure inclusivity and effectiveness in educational practices (Gardner, 1993). Furthermore, integrating brain teaser activities should be accompanied by thoughtful planning and assessment to maximise their impact on learner engagement and academic outcomes (Hattie, 2009).

Ready to Learn
Being 'ready to learn' encompasses a learner’s emotional, physical, and cognitive preparedness to engage effectively in the learning process (Blair, 2002; McClelland, Acock, and Morrison, 2006 & Brierley, 2021). This readiness is vital for optimal learning outcomes as it sets the foundation for students’ ability to focus, comprehend, and retain information (Tomlinson et al., 2003 & Bodrova and Leong, 2007). Studies have shown that adequately prepared learners demonstrate higher academic achievement and socio-emotional well-being (Duncan et al., 2007 & Berns and Moore, 2012). Research by Achterberg (1998) highlights four significant factors influencing learner readiness: information processing capacity, affective state, prior learning and experience, and the learner's philosophy of education. Rawson and Rose (2006) further contribute to this understanding by outlining the developmental trajectory from birth to school readiness, emphasising the importance of early foundational skills.
A variety of factors influence readiness to learn. The home environment, including parental involvement, family dynamics, and socioeconomic status, can play a significant role (Sirin, 2005). Sleep patterns, nutrition, and physical health may also impact learners' readiness to engage in learning activities (Gruber et al., 2012). Furthermore, individual differences in learning styles, previous learning experiences, and developmental factors can also contribute to readiness to learn (Rimm-Kaufman, Pianta, and Cox, 2000). Chorrojprasert (2020) emphasises the importance of learning readiness on learning outcomes and suggests that teachers can enhance their teaching practices and their learners’ achievements by considering these notions.

Disengagement at the Start of Lessons
Disengagement at the start of the lesson refers to the initial lack of focus, motivation, or participation upon entering the classroom. Various factors can influence this phenomenon, including distractions, fatigue, lack of interest, or socio-emotional concerns (Skinner et al., 2009. & Fredricks and McColskey, 2012). Research indicates that disengagement at the beginning of the lesson may have negative implications for learners' academic performance and classroom behaviour (Skinner et al., 2008. & Freeman et al., 2016).
The classroom environment can also promote or hinder engagement at the start of the lesson. Physical factors such as classroom layout, seating arrangements, and sensory stimuli can impact learners' attention and behaviour (Cohen et al., 2009 & van den Bogerd et al., 2020). Moreover, teacher-pupil relationships, classroom routines, and school culture influence learners' sense of belonging and motivation to participate (Ladd, Birch, and Buhs, 1999 & Ryan and Deci, 2000). 
Effective instructional strategies can aid in mitigating disengagement at the start of the lesson. Establishing clear expectations, providing engaging and relevant learning tasks, and incorporating interactive activities can capture interest and promote active participation (Hattie, 2009 & Borick, 2016). Additionally, building positive teacher-pupil relationships, fostering a sense of autonomy, and recognising learners' diverse needs and interests enhance engagement (Jones and Jones, 2012, & Wentzel, 2017).

Explanation of Case Study
Case study research is a qualitative research approach that involves investigating a specific occurrence within its authentic context (Simons, 2009; Thomas, 2011 & Yin, 2018). Researchers use this method to explore intricate issues or phenomena in their natural settings, aiming to provide comprehensive and detailed insights into the subject of study (Merriam, 2009, & Baxter and Jack, 2015).
The primary purpose of using a case study approach is to gain a diverse understanding of a specific context, phenomenon, or situation (Eisenhardt, 1989; Stake, 2005, & Thomas, 2021). By employing this approach, researchers delve into the intricacies and dynamics of a particular case, revealing underlying relationships, patterns, and processes (Flyvbjerg, 2006; Denzin and Lincoln, 2011, & Merriam, 2009). Case studies prove particularly valuable when investigating complex and multifaceted issues, where context plays a pivotal role (Gerring, 2007; George, Bennett, and Mahoney, 2010, & Yin, 2018).
A notable strength of case study research is its ability to provide detailed, contextually rich data (Baxter & Jack, 2008; Thomas, 2011, & Yin, 2018). Researchers can thoroughly explore the subject by focusing on a single case or a limited number of cases, uncovering nuances and subtleties that quantitative approaches may not capture (Stake, 2005; Baxter and Jack, 2008, & Merriam, 2009). Additionally, case studies facilitate the exploration of unique or rare situations, offering valuable insights for theory development and practical applications (Eisenhardt, 1989; Stake, 2005, & Yin, 2018). The flexibility and adaptability inherent in case study research allow researchers to employ diverse data collection methods, including interviews, observations, and document analysis (Flyvbjerg, 2006; Denzin & Lincoln, 2011; & Merriam, 2009). This methodological versatility enhances the depth and richness of the findings, contributing to the credibility and trustworthiness of the study (Baxter & Jack, 2008; Thomas, 2011, & Yin, 2018).
However, despite its strengths, case study research also has some limitations. One fundamental limitation is its potential lack of generalizability (Gerring, 2007; George, Bennett, and Mahoney, 2010; Yin, 2018). Because case studies typically focus on specific cases or contexts, the findings may not readily apply to other settings or populations (Baxter and Jack, 2008, & Stake, 2005). Additionally, the subjective nature of data collection and analysis in case study research may introduce bias or researcher interpretation (Eisenhardt, 1989 & Merriam, 2009).
In this case study, the participants were a lower-ability Year 7 class, ages 11 to 12. A significant proportion of the students within this class exhibit various forms of ALN, while the rest of the pupils were allocated to the class due to their lower attainment level. Random sampling was employed to ensure the sample was representative and to mitigate potential bias.
Random sampling is a fundamental methodological technique used in research to ensure the unbiased selection of participants from a larger population (Bryman, 2016). By randomly selecting participants, researchers can minimise the risk of systematic bias and increase the generalizability of the study findings (Babbie, 2021). In this case study, random sampling was chosen to ensure that all students in the Year 7 class had an equal chance of being included in the research sample, regardless of their individual characteristics or academic performance. This approach enhances the validity and reliability of the study results, allowing for more robust conclusions about the impact of brain teaser activities on learner engagement in this specific classroom setting.

Research Methods 
This research study employed a combination of observation, questionnaires, and semi-structured interviews to investigate learners' engagement through brain teaser starter activities. Each method was chosen based on its suitability for capturing different aspects of learner engagement and readiness to learn, as supported by existing literature.

Observation
Through observation, researchers can gain insights into the classroom atmosphere, including the interactions between teachers and students, the dynamics among peers, and the overall climate of the learning environment. This aligns with the theoretical emphasis on the significance of positive teacher-pupil relationships and a supportive classroom atmosphere in promoting engagement (Qualifications Wales, 2022). The method allows for capturing non-verbal cues and contextual nuances, essential aspects of engagement, according to Fredricks, Blumenfeld, and Paris (2004) and Skinner and Belmont (1993).
Observation is a qualitative research method that systematically observes and records participants' interactions, behaviours, and events within their natural settings (Flick, 2014). The critical advantage of observation lies in its capacity to offer detailed, contextually grounded information, allowing researchers to gain insights into participants' behaviours and experiences as they occur naturally (Cohen et al., 2011 & Braun and Clarke, 2006). Additionally, observation enables researchers to capture non-verbal cues and subtle nuances that may not be conveyed through other data collection methods (Downey, Hammersley, and Atkinson, 2012. & Maguire and Delahunt, 2017). 
However, observational studies may be subject to observer bias, where the researcher's interpretations and preconceptions influence data collection and analysis (Denzin & Lincoln, 2011). Furthermore, observation may not capture the full range of participant experiences, as certain behaviours may occur infrequently or in specific contexts that are not observed (Cohen et al., 2011, & Downey, Hammersley, and Atkinson, 2012). 
This study conducted observations during the initial 15 minutes of each class session to capture the phenomenon of disengagement at the start of lessons (Baxter & Jack, 2008). The observation schedule was designed to document various facets of engagement, including student participation levels, teacher instructional strategies, and the use of brain teaser activities (Appendix E). The use of open-ended observational notes allowed for the recording of nuanced behaviours and contextual factors influencing engagement, aligning with the principles of qualitative observation methods (Denzin & Lincoln, 2011).

Questionnaires
Questionnaires are a quantitative research method used to gather participant data through structured questions (Bryman, 2016). Questionnaires offer significant advantages due to their cost-effectiveness and ability to quickly and efficiently collect data from large sample sizes (Dikko, 2016 & Brace, 2018). Additionally, questionnaires enable consistent data collection and analysis, making it easier to compare various groups or populations (Bryman, 2016).
For this study, a questionnaire was developed to gather insights into learners' experiences and perceptions regarding brain teaser starter activities (Appendix G). The questionnaire includes structured questions to assess pupils' engagement levels, preferences for brain teasers, experiences with different types of puzzles, and suggestions for improving the activities. The questionnaire was administered to learners in the Year 7 classroom as part of the research data collection process.
However, questionnaires may have limitations such as limited depth in response, respondent bias, and low response rates (Kvale, 2007). Participants may provide socially desirable responses or skip questions, leading to incomplete or biased data (Bryman, 2016). Furthermore, the fixed-response format of questionnaires may restrict participants' ability to express nuanced or complex perspectives on the topic under investigation (Brace, 2018). 

Semi-Structured Interviews
Small group semi-structured interviews involve interviews with small groups of participants using a flexible interview guide. This method offers several strengths, particularly in its semi-structured format. Semi-structured interviews allow for a balance between flexibility and guidance, enabling researchers to maintain consistency across multiple interviews while exploring participants' perspectives (Kvale, 2007). Using an interview guide with open-ended questions, researchers can delve into specific topics while allowing unexpected insights to emerge organically (Berger, 2015).
In addition, semi-structured interviews foster interaction and exchange among participants, creating a conversational environment where ideas can be shared and elaborated upon collaboratively (Creswell & Poth, 2017). This interactive aspect of semi-structured interviews nurtures a sense of engagement and involvement among participants, leading to richer qualitative data (Silverman, 2011).
However, conducting semi-structured interviews in a small group setting presents its own set of challenges. Managing group dynamics can be complex, particularly in ensuring that all participants have an opportunity to contribute their perspectives (Creswell and Poth, 2017, & Bloomberg & Volpe, 2019). The researcher must navigate interpersonal dynamics and balance the conversation to ensure that each participant's voice is heard and valued (Rubin and Rubin, 2005, & Lincoln, Lynham, and Guba, 2013).
Additionally, data analysis for semi-structured interviews can be time-consuming due to the volume and complexity of the qualitative data collected (Maguire & Delahunt, 2017). Researchers must carefully transcribe and analyse the interview recordings, identifying emerging themes and patterns from the discussions (Creswell, 2012). The repetitive data analysis process in qualitative research requires thorough attention to detail to ensure the accuracy and validity of the findings (NFER, 2013).
The age and attainment levels of pupils significantly influenced the choice and implementation of research methods. As the participants were lower attainment pupils aged 11 – 12 years old, with the majority having ALN, careful consideration was given to selecting methods that could accommodate diverse needs and preferences. For instance, open-ended interview questions allowed for flexible exploration of individual experiences (Appendix F), while the questionnaire format ensured accessibility and ease of completion for all participants (Appendix G). Additionally, random sampling was employed to mitigate bias and provide representative data collection, considering the diverse characteristics of the participant group (Brace, 2018).

Data Presentation and Analysis Method 
Throughout this study, both qualitative and quantitative data have been collected. This has been collected through observation, questionnaires, and small group semi-structured interviews. These methods were chosen based on their appropriateness for gathering insights into learner engagement in the classroom, as discussed in the literature review.
Quantitative Data Analysis
Questionnaires, conducted using online platforms such as Google Forms and SurveyMonkey, provided quantitative data on various aspects related to learner engagement and readiness to learn. The statistical methods utilised to analyse the data included descriptive statistics and inferential tests, aligning with Bryman's recommendations (2016). Likert scales used in the questionnaires allowed for measuring attitudes and perceptions with numerical scores, facilitating quantitative analysis (Youngman, 1982).
Qualitative Data Analysis
Semi-structured interviews were conducted with small participant groups, manually recording their perspectives and experiences. These interviews provided qualitative data, which was analysed using thematic and content analysis methods. This process identified themes, categories, and patterns within the interview transcripts, consistent with the methods of Braun and Clarke (2006) and Creswell (2012). The open-ended nature of the interview questions allowed participants to provide rich and detailed responses, capturing the intricate nuances of their experiences.

Observational Data Analysis
Observations in the classroom environment provided qualitative data on participants' interactions, behaviours, and events. Qualitative data analysis techniques, such as constant comparative analysis and pattern coding, were used to identify patterns and themes in the observational notes, which aligns with Denzin and Lincoln's (2011) writings. The contextually embedded nature of observational data allowed for a refined understanding of the factors influencing learner engagement.
Triangulation Approach
A triangulation approach to data sourcing was employed to enhance the credibility of the study findings, combining information from questionnaires, interviews, and observations. This allowed for cross-verification of findings and increased confidence in the results (Denzin & Lincoln, 2011).
Ensuring Dependability and Confirmability
To ensure the dependability and confirmability of the study's findings, meticulous documentation of the research process was maintained. This involved keeping detailed records of how data was collected, analytical interpretations, and pattern coding decisions. By thoroughly documenting every step of this research process, the study’s accountability and transparency have been enhanced, making all decisions and interpretations traceable.
Validation Strategies
While peer debriefing and member checking are common strategies for validating research findings (Lincoln & Guba, 1985), they were not feasible due to the confidential nature of the research. However, alternative methods were employed to enhance the rigour and trustworthiness of the study. Among them were frequent introspection and critical analysis periods to examine interpretations and guarantee consistency in analytical decisions. Also, periodic data reviews and analytical procedures were done to identify and correct potential biases or inconsistencies.
Although peer debriefing and member checking are essential techniques for validating research, this study made up for their absence through strict internal review procedures and adherence to accepted methodological criteria.

Ethical considerations
Several ethical considerations were vital to ensuring the integrity and well-being of participants in this study. Anonymity and confidentiality were the central principles guiding the research process. Participants were assured that their identities would remain confidential, and unique identifiers were employed to safeguard their privacy. Additionally, meticulous efforts were made to eliminate or anonymise all personally identifiable information during transcription.
The process of obtaining pupil assent was carefully outlined and adhered to, as detailed in Section I 2 of the Ethics Form (Appendix A). Before participation, participants were fully informed about the research procedures through participant information sheets (Appendix B). They were assured that their involvement was voluntary, and written consent was obtained from both guardians and assent from children (Appendices B-D). Participants were informed of their right to refuse participation without impacting their treatment or education. Additionally, participants were given the option to withdraw from the research at any time, and their decision to do so was respected without consequence (Appendix A, Section G13-21).
Risk mitigation strategies were implemented to address potential risks to participants and the researcher (Appendix A, Section H 2 & 4). To mitigate these risks, robust informed consent processes were established, providing participants access to support services and ensuring the confidentiality and anonymity of their data. In addition, safeguarding measures were implemented to ensure the researcher's validity, such as clarifying participant access to transcripts, providing secure interview spaces, and complying with data protection regulations (Appendix A, Section J). 
The University and institutional risks, including reputational damage, were carefully considered. Adherence to ethical and research standards, compliance with data regulations, and clear reporting procedures were integral to mitigating these risks (Appendix A, Section H 5). Environmental risks, such as paper usage and travel, were minimised through the utilisation of electronic systems (Appendix A, Section H 6).
In summary, the ethical guidelines outlined in the Ethics Form were critical in guiding the research process. These guidelines ensured the protection of participants' rights, the maintenance of anonymity and confidentiality, and the overall integrity of the study. Upholding these ethical norms is imperative for maintaining the rigour and credibility of the research endeavour.

Results
The data analysis revealed compelling insights into the impact of brain teaser starter activities on pupils' engagement, particularly at the start of lessons. Most pupils demonstrated heightened levels of engagement, displaying enthusiasm and eagerness upon entering the classroom to discover the day's brain teaser. However, it became apparent that the complexity of specific brain teasers posed challenges for some pupils, leading to decreased engagement on rare occasions.
The findings indicate that brain teaser activities effectively captured the interest and attention of pupils, aligning with previous research highlighting the motivational benefits of such activities (Cloke, 2021). The excitement observed among pupils upon encountering brain teasers underscores their potential to create a positive and stimulating learning environment, fostering a sense of anticipation and curiosity (Nodding, 2002). This positive response resonates with literature emphasising the importance of engaging instructional strategies in promoting learner involvement and active participation (Prince, 2004).
However, the data also revealed instances where the complexity of brain teasers exceeded the cognitive abilities of certain pupils, leading to disengagement. This highlights the importance of aligning instructional materials with learners' diverse needs and abilities, particularly in classrooms with varying attainment levels (Gardner, 1993). The findings underscore the necessity of selecting brain teasers that are appropriately challenging yet accessible to all pupils, ensuring inclusivity and maximising engagement (Sternberg, 2018).
Considering the implications of these findings for the class and school environment, it is evident that the effective integration of brain teaser activities can enhance the overall learning experience and promote a positive classroom atmosphere. By catering to diverse learning preferences and abilities, educators can create inclusive learning environments that foster engagement and enthusiasm among all pupils (Reeve, 2012). Furthermore, the identification of brain teasers that are both engaging and cognitively appropriate can inform instructional practices and curriculum development, contributing to the enhancement of teaching and learning outcomes.
The findings also underscore the importance of ongoing assessment and adaptation in instructional design, particularly in addressing learners' diverse needs. By continuously monitoring pupil engagement and soliciting feedback, educators can refine their approach to selecting and implementing brain teaser activities, ensuring their relevance and effectiveness in promoting engagement (Hattie, 2009).
In linking the findings to existing literature, it is evident that the observed patterns of engagement align with theoretical frameworks emphasising the role of intrinsic motivation and cognitive challenge in fostering learner involvement (Fredricks, Blumenfeld, & Paris, 2004). The data corroborate previous research highlighting the cognitive benefits of engaging in challenging tasks while also highlighting the importance of considering individual differences in cognitive abilities and learning preferences (Zhang and Norman, 1994, & Prado, 2019).
In summary, this study's findings underscore the potential of brain teaser starter activities to enhance pupil engagement at the start of lessons. While most pupils responded positively to these activities, the complexity of specific brain teasers posed challenges for some, highlighting the importance of carefully selecting and adapting instructional materials. Educators can create inclusive and engaging learning environments that promote positive learning experiences and foster academic success by aligning instructional practices with learners' diverse needs and abilities.

Conclusion and Recommendations 
Several critical observations emerge from the research study conducted on learners' engagement through brain teaser starter activities. Firstly, the methods employed in data collection, including observation, questionnaires, and semi-structured interviews, appeared well-suited to the study context. These methods provided a comprehensive understanding of learner engagement, capturing quantitative and qualitative insights. However, it is essential to acknowledge that while these methods offer depth and richness in understanding, they may not be fully generalisable beyond the specific context studied.
Considering the reliability and validity of the methods, rigorous protocols were implemented to ensure data integrity and minimise bias. Triangulating data from multiple sources enhanced the dependability of the findings, contributing to the study's credibility. However, the limited sample size and focus on a specific classroom context may restrict the generalizability of the findings to broader educational settings. Future research endeavours could benefit from larger sample sizes and diverse contexts to enhance the external validity of the findings.
Looking ahead, there are several avenues for future research exploration. Investigating the longitudinal effects of brain teaser activities on learner engagement could provide valuable insights into the sustained impact of such interventions. Additionally, exploring the differential effects of brain teasers on diverse learner populations, including those with varying cognitive abilities and cultural backgrounds, could inform more inclusive instructional practices.
This research highlights the importance of evidence-based practice and continual reflection on teaching methodologies regarding professional standards. Educators can use the findings to inform their instructional approaches, ensuring they align with learner engagement and inclusivity principles. Furthermore, the emphasis on ethical considerations in research shows the importance of upholding professional integrity and prioritising the well-being of learners in educational research endeavours.
In light of the findings, several recommendations emerge. Firstly, educators should consider integrating brain teaser activities into their instructional repertoire while acknowledging learners' diverse needs and abilities. Providing scaffolding and differentiation strategies can ensure that all pupils benefit from such activities. Along with ongoing professional development and collaboration among educators, this can facilitate the sharing of best practices and the refinement of instructional approaches.
To address the challenges identified in the study, educators could explore tailored interventions, such as providing additional support for students struggling with complex brain teasers or diversifying the range of activities to cater to diverse learning needs. Moreover, fostering a supportive classroom environment that nurtures curiosity and intellectual exploration can promote positive learning experiences for all pupils.
Moving forward, it is essential to use the findings of this research to inform further inquiry and innovation in educational practice. By embracing evidence-based approaches and fostering a culture of inquiry, educators can continually enhance teaching and learning outcomes, ultimately promoting academic success and well-being for all learners.
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