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[bookmark: OLE_LINK2][bookmark: OLE_LINK3]In the realm of pedagogy, the utilization of effective teaching methodologies to enhance student engagement is of paramount importance (Hattie, 2009). Within the context of a GCSE science classroom, the issue of disengagement among certain students during didactic teaching sessions surfaced, raising concerns regarding their comprehension and retention of lesson content. In response to this challenge, this research project aims to investigate the impact of integrating visual aids on student engagement, as perceived by the students themselves. The focal query driving this inquiry is: "What are the student's perspectives on the influence of visual aids on engagement during didactic teaching?". By delving into this question, we seek to assess the potential efficacy of visual aids in enhancing engagement levels within the classroom environment. The school under discussion is an English-medium 3-16 all-age school in South Wales, with approximately 1512 pupils, with 1226 falling within the secondary school age bracket according to the latest Estyn (2019) report. 
The research project was conducted within a Year 10 GCSE Biology class comprising of 16 students of mixed gender and lower academic ability. 50% of the class are eligible for free school meals (eFSM) and 68% of the class have additional learning needs (ALN). Through this study, we aim to present the findings of an exploratory case study which examines how different teaching methods affect students' interest in learning. The goal is to find ways to make learning more effective and enjoyable for both teachers and students.

The quality of teaching significantly impacts young people's outcomes, and effective teaching can be cultivated. Improving teaching quality within existing schools is likely the most impactful way to enhance both overall achievement and equity (Wiliam, 2018). Donaldson's (2015) examination of evidence for the curriculum of Wales revealed that children and young people desire lessons that are more pertinent and captivating. They seek practical, interactive, and enjoyable learning experiences, along with more opportunities for activities outside the classroom. 

Didactic teaching, often synonymous with lecturing, is a widely used instructional method where the teachers disseminate information to the learners (Khan & Coomarasamy, 2006; Charlton, 2006). Recognized as one of the oldest approaches to teaching (Shaffer & Small, 2004), its efficiency in delivering content, particularly in subjects with extensive material, is well-regarded (Bligh and Cameron 2000). However, critiques of this traditional style suggest limitations in fostering higher-level learning (Jones et al., 2012). Binder et al., (1990) highlights its passivity, supported by studies indicating attention spans diminish after approximately 15 to 20 minutes of passive listening (Collins, 2007). Moreover, research suggests challenges in retaining and transferring knowledge from didactic sessions to diverse contexts for many students (Angelo, 1993). This became evident upon observing students, especially those with low academic ability and those with Additional Learning Needs (ALN), who appeared disengaged, unwilling to participate or answer questions, and struggled to recall information learned in previous lessons. In response to these critiques, educators aim to enhance lectures by incorporating interactive elements to promote active engagement (Albaradie, 2018). For instance, meaningful activities can facilitate more participatory learning experiences (Lucas et al., 2013). 

A study by Haidet et al., (2004) compared the effectiveness of didactic teaching with an active learning approach. While both methods led to improved knowledge and attitudes among participants, those engaged in active learning reported higher levels of engagement with the session content. Conversely, participants in the didactic session perceived it as more educationally significant. The study suggests that learner-to-learner interactions foster greater engagement, although participants may attribute different values to the instructional session.

Active learning involves students actively participating or experiencing lessons to acquire information. Research shows that it enhances student motivation and engagement while fostering social, analytical, and problem-solving skills (Hanson & Moser, 2013). Activities such as debating relevant topics, creating quizzes, gaining hands-on experiences, and employing case-based learning (CBL) are examples of active learning strategies. CBL, specifically, aims to bridge the gap between theory and practice especially in science, preparing students for future careers in laboratories (Thistlethwaite et al., 2012). This approach aligns with one of the four goals of the new curriculum for Wales, which emphasizes the development of ambitious, capable learners who are prepared for lifelong learning (GOV, 2023).

According to Patesan, Balagiu and Alibec, (2018) incorporating visual aids in the classroom captivates students' interest, enhances their attentiveness to the topic, and provides a deeper, more meaningful context. Consequently, students become more engaged, participative, and communicative in the learning process. This is further supported by Carney and Levin (2002) who illustrated that visual materials significantly impact teaching and learning, acting as mental frameworks for students and assisting teachers in aligning and integrating precise concepts, thereby enhancing the attractiveness of learning.

Visual aids can be anything from flashcards, videos, to 3D objects and models which provide visual cues that simplify information and assist learning. Visual learners, in particular, find visual aids helpful as they may have difficulty processing information through listening alone. These aids make the lengthy text more manageable, aiding reading comprehension. Utilizing pictures and visual cues aids in learning and memory retention of specific information (Twinkl, 2024). Three-dimensional (3D) objects offer an opportunity to improve students' comprehension by enabling them to visually conceptualize the subject matter being taught, thereby fostering the development of problem-solving abilities. Additionally, 3D objects serve as valuable aids for students requiring assistance, such as those with ALN and visually impaired students, allowing them to engage directly with the model (Tripodi et al., 2020). Another example of visual aids that can enhance classroom learning and engagement is technology. This is evident due to the constantly evolving technological landscape underscoring the need for schools to adapt continuously. Children and youth are immersed in a digital world where technology influences their personal, social, and educational lives. Advanced digital skills are increasingly essential in today's society and job market, a trend that will only become more pronounced in the future (Donaldson, 2015). The need for visual aids in education is supported by Turnbull (2023) published in the Great Teaching Tool Kit who stated that great teaching involves having a deep understanding of curriculum tasks and activities, as well as standard explanations, models, analogies, representations, and examples to convey complex ideas effectively (Baumert & Kunter, 2013). Therefore, teachers should be adept at selecting appropriate learning activities and presentations that match the level of challenge and gather diagnostic information about students' thinking.  This is further supported by Cuban (2001) who underscores the significance of visual aids in educational settings by highlighting the psychology behind their effectiveness. According to his research, while only 11% of information is retained through auditory means, a substantial 83% is absorbed through visual perception. This research has underscored the significance of integrating active learning and visual aids in the classroom, particularly for students with low academic ability and ALN. This exploration has guided the formulation of the research question "What are the student's perspectives on the influence of visual aids on engagement during didactic teaching?". 

This research project adopts a case study research methodology, particularly focusing on the exploratory case study approach, which is widely utilized in social and biological sciences. While the definition of case study research varies due to its nuanced nature, it serves as a powerful tool for in-depth investigation and analysis (Heale & Twycross, 2017). Gustafsson (2017) defines a case study as a comprehensive examination that concentrates on an individual, group, or specific unit to derive broader insights applicable to similar contexts. This aligns with the assertion made by Heale and Twycross (2017) that case studies delve deeply into particular phenomena within their real-life contexts. Moreover, Cousin (2005) emphasises that case studies are not merely about analysing individual cases but rather about thoroughly exploring a specific setting to gain a comprehensive understanding. 

In the realm of case study research, exploratory case studies play a crucial role in uncovering new insights and understanding complex phenomena. These studies are characterized by their open-ended nature, flexibility in methodology, and iterative process of inquiry (Yin, 2014). As suggested by Yin (2014), exploratory case studies are particularly valuable when the research questions are exploratory or when existing literature on the topic is limited. Exploratory case studies enable researchers to dive deeply into a phenomenon, allowing for the discovery of unexpected patterns or relationships (Thomas, 2011). By engaging in an iterative process of data collection and analysis, researchers can refine their understanding and develop new theoretical insights (Eisenhardt & Graebner, 2007). This iterative approach aligns with the dynamic nature of complex social phenomena, where multiple variables interact in non-linear ways (Eisenhardt, 1989).

In educational research, exploratory case studies offer a means of investigating phenomena within the classroom setting. They provide researchers with an opportunity to explore various factors influencing educational outcomes, such as teaching methodologies, student engagement, and learning environments (Merriam, 2015). Additionally, exploratory case studies allow for the exploration of context-specific factors that may impact educational interventions (Stake, 2005). For this research project, an exploratory case study approach was chosen to investigate students' views regarding the introduction of visual aids in the classroom. This methodology involves the use of questionnaires and observational interviews to gather rich, detailed data from participants (Creswell, 2013). By employing multiple data sources and methods, the research aims to gain a holistic understanding of the topic under investigation. In conclusion, the adoption of an exploratory case study approach in this research project offers a robust methodology for examining students' perspectives on the integration of visual aids in the classroom. By drawing on the principles of exploratory case studies, the research seeks to uncover new insights and contribute to the existing body of knowledge in education research.

[bookmark: OLE_LINK1]The research methodology used in this study was shaped by an extensive review of literature on active learning, visual aids, and student engagement in educational settings, with a specific focus on learners with varying academic abilities and ALN. To effectively explore students' perspectives on the influence of visual aids during didactic teaching, a mixed-methods approach was adopted based on established principles in educational research. 

To effectively investigate students' viewpoints on the influence of visual aids, a comprehensive mixed-methods approach was adopted, drawing from established principles in educational research. This methodological choice was inspired by Creswell (2013), a researcher who suggests integrating quantitative and qualitative methods helps to achieve an understanding of educational phenomena. Creswell emphasizes the benefits of triangulating data sources, such as merging survey responses with in-depth interviews, to enhance the validity and depth of research outcomes.

In applying a mixed-methods design, this study aimed to capture student experiences and perceptions concerning visual aids in educational settings. The investigation was conducted over three timetabled GCSE biology lessons, specifically within a Year 10 class comprising 16 students characterized by low academic ability, all preparing for a single award science examination. The lesson series focused on the cardiovascular system, with each session structured to achieve specific educational objectives.

In the first lesson, the aim was to introduce the cardiovascular system, describe its functions and components, and develop an understanding of the bodies double circulatory system. This lesson followed a didactic teaching style with interactive discussions to engage the students. The second lesson focused on understanding the function of the heart and learning to label its structures. This lesson was more interactive than the first, allowing students to work through activity booklets and using 3D models of the heart to visualise its structure and function. The third lesson centred around a heart dissection activity, where students were tasked with identifying key areas of the heart. The lesson began with a recap of previous sessions, followed by a live heart dissection demonstration. Students actively participated in the dissection, with some choosing to observe while remaining engaged in the lesson. Throughout the dissection, students were asked questions based on their observations to reinforce learning.

Post-lesson assessments for learning (AfL) strategies were employed which included a 10-question quiz administered using show-me boards and card sorting activities to evaluate students' retention of lesson content. This is supported by Stobart (2008), who suggests AfL plays a crucial role in providing continuous feedback to gauge students’ progress and understanding.  

Subsequent to the final session, students completed a questionnaire aimed at investigating their engagement with the visual aids employed throughout the lessons. Additionally, an in-depth interview was conducted with the classroom teacher to gather insights into observed levels of student engagement and learning outcomes. The data collected from quizzes, questionnaires, and the interview were analysed to identify patterns in student engagement and assess the effectiveness of visual aids in enhancing learning outcomes, which is supported by Creswell (2013).

In this research project, an in-depth interview was employed based on the methodology recommended by Queirós, Faria, and Almeida (2017). The interview allowed direct and personal interaction with the classroom teacher, creating a relaxed and informal atmosphere conducive to eliciting candid views. They provided detailed insights, enabled thorough exploration of topics, and helped establish rapport. However, it's important to note that in-depth interviews are time-intensive and may not produce findings that are broadly generalizable due to their focus on individual perspectives (Roller, 2020).

Data reporting in this research project involved a systematic approach to collecting and analysing information gathered from multiple sources, including student assessments, questionnaires, interview, and classroom observations. Quantitative data from quizzes and questionnaires were analysed using descriptive statistics to summarise student performance and perceptions of visual aids (see appendix A4). Qualitative data from in-depth interviews with participants and the classroom teacher were transcribed and subjected to thematic analysis to identify recurring themes and patterns in students' experiences and perspectives. This is supported by Castleberry and Nolen (2018) who suggest that through thematic analysis of qualitative data, researchers can demonstrate the trustworthiness and credibility of their work.

To ensure the trustworthiness of the findings, several measures were implemented to enhance credibility, transferability, dependability, and confirmability. Credibility was established through prolonged engagement and persistent observation in the classroom environment, allowing for a deep understanding of participants' experiences. Additionally, the triangulation of data sources, combining quantitative and qualitative data further enhanced the credibility by supporting findings from different perspectives. 

Dependability, according to Polit and Beck (2008), involves the consistency of data under similar conditions. To ensure dependability in this study, the research process was meticulously documented, covering data collection methods, analysis techniques, and decision-making processes. The goal was to demonstrate that the study findings could be reliably replicated with similar participants and in comparable conditions, as emphasized by Koch (2006). This approach underscores the importance of maintaining consistency and stability in research outcomes over time. 

Confirmability, as defined by Polit and Beck (2008) and Tobin & Begley (2004), refers to the researcher's ability to demonstrate that the data represent the participants' responses rather than the researcher's biases or viewpoints. In this research project, confirmability was addressed through several key measures. Detailed documentation was implemented to transparently describe the data collection methods, analysis techniques, and decision-making processes involved in drawing conclusions. Additionally, member checking was conducted, where participants were invited to review and validate the researcher's interpretations of their responses, ensuring alignment with their actual perspectives. Therefore, while completing the questionnaire, students were observed to ensure that their answers were authentic and not influenced by their peers, further enhancing the confirmability of the data. These strategies collectively contributed to enhancing confirmability by establishing that the findings were firmly rooted in participants' voices and experiences, rather than influenced by researcher bias or preconceived notions (Cope, 2014). 

Transferability, defined as the applicability of research findings to other settings or groups (Polit & Beck, 2008), was demonstrated in this project by anonymously presenting the study findings to colleagues in the science department. Sharing the outcomes related to the effectiveness of visual aids encouraged colleagues to consider adopting similar practices in their lessons, thus extending the relevance and applicability of the research beyond its immediate context. This dissemination of findings to external stakeholders contributes to enhancing the transferability of the study's conclusions to broader educational settings.

Approval for this research project was obtained from the Ethics Committee of the University of Wales Trinity Sanit David (see appendix A1). In accordance with the ethical guidelines outlined by the British Educational Research Association (BERA) (2018), this research project, conducted within a secondary school setting required voluntary informed consent. Participants were first provided with a comprehensive information sheet regarding the study's purpose, procedures, data usage, and confidentiality measures. It emphasized that participation was entirely voluntary, and participants reserved the right to withdraw at any stage without providing justification (See appendix A3). Following this, informed consent, and assent (see appendix A2) were obtained which is a crucial aspect of research involving human subjects, ensuring participants understand and voluntarily agree to the study's purpose, procedures, risks, and benefits (Nijhawan et al., 2013). The participation information sheet and consent form were distributed electronically via the Satchel One software and completed online. They were then securely stored in an encrypted cloud system to uphold confidentiality and anonymity.

Ethical guidelines state that all data must be kept confidential and anonymous (BERA, 2018). In order to adhere to these guidelines, the data collected such as the name of the school and pupils involved will remain completely anonymous. Confidentiality in research is driven by the principle of respecting individuals' autonomy, which dictates that identifiable data collected during research won't be revealed without explicit consent (BSA, 2004). Anonymity serves as a key aspect of confidentiality, but it doesn't encompass all confidentiality concerns; it also entails not disclosing any information from interviews that could identify individuals. In research, confidentiality means refraining from sharing individuals' information and presenting findings in a manner that safeguards anonymity through anonymisation (Wiles et al., 2008). The data gathering took place during the academic year 2023/24. All students in year 10 GCSE Biology class BS4 were invited to participate in the research project. 

As previously discussed, this research project aimed to explore students' perspectives on the influence of visual aids during didactic teaching sessions focused on the cardiovascular system within a Year 10 GCSE biology class characterised by low academic ability. Of the 16 students in the class, only 11 consent forms were returned who willingly participated in the research project. 

The post-lesson assessments and questionnaire responses provided insights into students' engagement levels across the three lessons. The overall findings revealed that the third lesson, which involved a live heart dissection activity, was the most engaging for the majority of participants (see figure 2). Specifically, 82% of respondents expressed a high level of engagement during this session, citing their eagerness to participate in the dissection activity and their focus on listening and learning. This high level of engagement was attributed to the hands-on nature of the activity, which allowed students to actively explore the anatomy of the heart. Handur et al., (2016) support this notion by suggesting that students learn best when they actively engage with and manipulate resources to test their understanding. Additionally, he highlights that integrating active learning methods such as hands-on activities into the regular learning process can help ensure conceptual understanding among students.

In contrast, only 18% of participants found the second lesson more engaging. This lesson focused on understanding the function of the heart and involved labelling its structures using 3D models as a visual aid. This preference may have stemmed from their discomfort or disinterest in the heart dissection activity. Therefore, these participants opted to complete a worksheet at the back of the class instead. Their engagement with the alternative activity suggests the importance of providing options to accommodate varying preferences and learning styles among students. 

Quantitative analysis of the questionnaire responses offered deeper insights into students' perspectives on the efficacy of visual aids in their learning experiences. All 11 participating students attended all three lessons, ensuring a comprehensive dataset for analysis. Participants were asked to assess the effectiveness of visual aids using a Likert scale ranging from 1 to 5, where 1 indicated low effectiveness and 5 signified high effectiveness. The Likert scale is built on the assumption of linear attitudes, capturing the continuum from strong agreement to strong disagreement. This approach allows for a detailed examination of students' attitudes towards the impact of visual aids on their learning experiences (Mcleod, 2023). 

The results displayed generally positive perceptions of visual aids across various dimensions. In terms of the perceived benefit of visual aids, responses were evenly distributed across the scale, with 3 participants rating it as a 3, 3 participants as a 4, and 4 participants as a 5. This suggests a consensus among participants regarding the beneficial nature of visual aids in facilitating their learning process.

Furthermore, when queried about the impact of visual aids on their engagement in lessons, the majority of participants rated it as a 5, indicating a significant enhancement in engagement levels due to the incorporation of visual aids. Similarly, participants widely agreed on the effectiveness of visual aids in improving their understanding of the lesson content, with 6 out of 11 rating it as a 5, indicating that visual aids played a crucial role in enhancing their comprehension. Participants recognised the effectiveness of visual aids in clarifying confusing or difficult concepts, with 7 out of 11 rating it as a 5, suggesting that visual aids facilitated conceptual clarity and understanding. 

Responses regarding the relatability of visual aids to real-life contexts varied, with 5 participants rating it as a 5, indicating strong agreement, and 3 participants rating it lower, suggesting a less pronounced impact on relatability for some students. Importantly, the majority of participants rated visual aids as highly effective in making the lesson more interesting, with 9 out of 11 participants rating it as a 5. This indicates a significant enhancement in student interest and motivation attributed to the use of visual aids.

Moreover, when asked if visual aids made it easier for them to follow along with the lesson, a substantial number of participants rated it as a 5, suggesting that visual aids facilitated comprehension and learning by aiding in information processing and retention. Finally, participants expressed a strong preference for the future use of visual aids, with 10 out of 11 participants rating it as a 5, indicating a unanimous desire for more frequent incorporation of visual aids in future lessons to optimize their learning experiences. Overall, the questionnaire findings reaffirm the positive impact of visual aids on student engagement and understanding, highlighting their significance in promoting active learning and facilitating meaningful learning experiences in the classroom.

In addition to this, qualitative insights obtained from in-depth interviews with the classroom teacher provided additional context to the quantitative findings. The teacher corroborated the observation that the heart dissection activity was particularly effective in capturing students' interest and fostering active participation. They noted that students demonstrated a keen curiosity and enthusiasm during the dissection, asking insightful questions and actively engaging with the material. The teacher's observations aligned with the student’s perceptions, highlighting the effectiveness of hands-on learning experiences in enhancing student engagement and understanding.
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Figure 1- Graph to show the summary of the overall score for each questionnaire option, with 1 indicating low effectiveness and 5 represented high effectiveness. 


	









Figure 2 
















Figure 2- Shows the students perspectives of the lesson they felt they were most engaged in, over the course of the three lessons which incorporated different visual aids. 






In conclusion, the methodology employed in this research project, underpinned by a thorough review of relevant literature, has yielded valuable insights into the effectiveness of visual aids in enhancing student engagement and learning outcomes within a Year 10 GCSE Biology classroom. Drawing upon the research of Hattie (2009), Wiliam (2018), and Donaldson (2015), the study aligns with established principles of effective teaching and learning, emphasising the importance of pedagogical innovation and learner-centred approaches.

The reliability of the data is strengthened by the integration of quantitative assessments, qualitative questionnaires, and an in-depth interview, in line with Creswell's (2013) recommendations for mixed-methods research. Moreover, the thorough adherence to ethical guidelines, including voluntary informed consent and confidentiality measures, enhances the trustworthiness of the findings. 

While the findings offer valuable insights specific to the context of this study, they are supported by relevant literature, including studies by Patesan, Balagiu, and Alibec (2018) and Carney and Levin (2002), which underscore the positive impact of visual aids on student engagement and comprehension. The alignment of the research outcomes with established theories and evidence enhances the validity and generalisability of the findings in similar educational settings. Looking ahead, the implications of this research extend beyond the confines of the classroom, resonating with broader discussions within the educational community regarding pedagogical best practices and inclusive teaching methodologies. By embracing active learning strategies and visual aids, educators can create dynamic learning environments that cater to diverse student needs and preferences. This research contributes to the ongoing dialogue surrounding effective pedagogy and underscores the importance of evidence-based practices in promoting student success. This study aligns with the principles outlined in the Great Teaching Toolkit and emphasises the importance of continuous improvement and reflective practice. By incorporating innovative teaching methods supported by evidence, educators can uphold the highest standards of teaching excellence and foster a culture of lifelong learning, aligning with one of the four goals of the new curriculum for Wales, which emphasises the development of ambitious, capable learners who are prepared for lifelong learning (GOV, 2023). Ultimately, this research serves as a catalyst for positive change in educational practice, empowering educators to optimise student engagement and enhance learning outcomes for all learners. 

Moving forward, it is recommended that educators continue to embrace the use of visual aids in their teaching practices, as advocated by the literature and supported by the findings of this research project. This is primarily supported by Cuban (2001), who underscores the significance of visual aids in educational settings by highlighting the psychology behind their effectiveness, reinforcing the premise of my research, emphasising the pivotal role of visual aids in enhancing learning outcomes.

Interventions should be put in place to provide teachers with ongoing training and support in effectively integrating visual aids into their lessons, as suggested by Donaldson (2015). Professional development opportunities, collaborative learning communities, and resource-sharing platforms can facilitate the dissemination of best practices and promote continuous improvement in teaching methods. Additionally, schools should prioritise the evaluation and refinement of instructional practices to ensure that teaching remains responsive to the evolving needs of students.
Further research could expand upon the findings of this study by incorporating a larger sample size to enhance the generalisability of the results. Additionally, including a broader range of academic abilities within the sample could provide insights into how visual aids impact learning across diverse student populations. Moreover, future studies could investigate the relationship between the use of visual aids and students' performance on end-of-term assessments. By analysing the correlation between exposure to visual aids during instruction and subsequent test scores, researchers can ascertain the extent to which visual aids contribute to long-term academic outcomes. By adopting evidence-based approaches and fostering a culture of innovation and collaboration, educators can create more engaging and effective learning experiences for their students, ultimately contributing to their long-term success.
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