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[bookmark: _Toc176168774]Introduction
This study explores the effectiveness of visual, auditory, and kinaesthetic (VAK) teaching strategies in facilitating the learning and execution of vocal runs. Drawing upon Howard Gardner's theory (Gardner, 1983) positing that individuals possess multiple relatively independent intelligences (Davis et al, 2011), these strategies align with musical-rhythmic, visual-spatial and bodily-kinaesthetic (Cavas and Cavas, 2020) and are supported in previous research in linguistics and voice-body percussion (Kusumawarti & Subiyantoro, 2020; Quarello et al., 2014). This investigation aims to ascertain whether employing VAK strategies enhances learning outcomes for singers. The study takes place in a vocal studio, examining participants' accuracy in learning melodic runs through different sensory cues. The research methodology employs quantitative analysis of pitch accuracy and speed with the implementation of audio-visual recording technology. The findings could contribute to understanding the pedagogical implications of VAK teaching models in vocal instruction.
The Visual, Auditory, and Kinaesthetic (VAK) teaching strategies hold promise for enhancing vocal instruction, as indicated by their success in linguistic intelligence and voice-body percussion studies (Kusumawarti & Subiyantoro, 2020; Quarello et al., 2014). This investigation seeks to discover the impact of VAK strategies on the learning and execution of vocal runs, considering the diverse backgrounds and levels of participants in a vocal studio setting and aims to assess whether incorporating VAK approaches leads to more effective learning outcomes for singers.
[bookmark: _Toc176168775]Preliminary Literature Review
Previous research suggests that VAK strategies, when tailored to individual learning styles, may positively influence students' achievement (Poccan, 2022). While some studies highlight challenges in integrating all three learning styles, others demonstrate the efficacy of VAK models, particularly in teaching voice with body percussion and scats (Conti & Romero-Naranjo, 2015). The sensory link between VAK and motor learning suggests potential benefits for learning complex vocal techniques such as melodic runs. However, the effectiveness of VAK strategies in vocal instruction remains underexplored (Fu, 2009).
[bookmark: _Toc176168776]Justification
Understanding the impact of VAK strategies on vocal learning is crucial for educators seeking versatile teaching approaches. While identifying individual learning styles is valuable, prioritising sensory combinations can promote inclusive learning experiences (Lei, 2022). This study aims to determine whether VAK activities affect learning objectives and if sensory cues influence the effectiveness of vocal instruction. By examining the correlation between VAK learning styles and problem-solving approaches, this research seeks to uncover insights into versatile learning and accelerated skill for singers (Gholami & Bagheri, 2013).
[bookmark: _Toc176168777]Intended Impact
The findings of this study could inform pedagogical practices in vocal instruction, shedding light on effective teaching strategies and their implications for student learning (Ningtyas et al., 2023). The findings from this experiment could have substantial implications for music educators and curriculum designers. By identifying the most effective strategies for teaching melodic runs, educators can enhance their instructional methods, leading to improved student performance and satisfaction. This could also inform the development of more inclusive and adaptive music education programs that cater to the diverse learning needs of students.
Also, this research could contribute to the broader field of educational psychology by providing evidence on the efficacy of multimodal teaching approaches. If VAK strategies prove effective, they could be integrated into other areas of music education and beyond, promoting a more comprehensive approach to teaching and learning.
[bookmark: _Toc176168778]Methodology
This quantitative study involves participants learning melodic runs through visual, auditory, or kinaesthetic cues, with pitch accuracy and speed assessed using voice analysis software. The randomised allocation of VAK strategies among participants minimises potential bias by ensuring that each participant or exercise has an equal chance of being assigned to any of the experimental groups. This process helps in balancing out known and unknown variables across the groups, which in turn reduces selection bias and ensures that the groups are comparable at the start of the experiment. By including this, any observed differences between the groups can be more clearly and confidently attributed to the experiment rather any than pre-existing differences between the participants (Friedman et al, 2015).
[bookmark: _Toc176168779]Procedure
The Procedure will take place as follows:
1) The research activity will involve participants singing three melodic runs (1,2,3), each with a randomised visual, auditory, or kinaesthetic cue to record as Quantitative data. 
There will be one 1:1 session of approximately 20 minutes with myself per participant, and the melodic 'run' will be played slowly to each participant. Three distinct strategies will be employed, which will be randomised. This prevents having too much of a particular characteristic in the experiment (Lagier et al, 2017), eliminating any potential bias that might occur in using a generic repeated VAK order with each participant. This is necessary for counterbalancing and ensures similar levels of risk factors in each group (Beller, et al 2002).
Visual teaching procedure 
Within the visual teaching, melodic pitches will be pre-recorded on piano, and a visual representation of the notes will be given to the participant to help in their singing of the proposed run. Sharing a visual representation of each melodic run is intended to help in connecting to visual-spatial intelligence. This could include an alternative representation of pitch accessible to non-sight readers, such as the Dodeka system (Fogel, 2023).
Auditory teaching procedure 
Within the auditory teaching, the melodic pitches will be played on piano alongside a demonstrated vocal demonstration and will give the participant a clear vocal example. Playing the melody as a vocal audio demonstration will ensure continuity and is intended to illustrate a clear auditory example that the participant can try to reproduce.
Kinaesthetic teaching procedure
Within the kinaesthetic teaching, the melodic pitches will be played on piano with a given vowel, and the participant must interpret and attempt to sing this, drawing the pitches with their hand to assist in pitching the phrasing. 
2) Audio and visual recorded acoustic data will be gathered and assessed for pitch accuracy and speed of execution to establish primary evidence of the effect of VAK strategies in singing runs. This will be recorded using as 'Nail the pitch' voice analysis software application to assess pitch accuracy and speed simultaneously as an auditory and visual recording. Quantitative data is assessed based on the pitch accuracy and speed of the run performed in response to the VAK stimulus. 
3) Following the VAK research activity, a summative Google form questionnaire will follow up with the participant, gathering further data measuring preference of presented V, A, or K stimuli to correlate with recorded data from the experiment.
Materials
Run 1 is devised from the pentatonic scale in ascending and descending pitch sequence and chosen to illustrate a shorter run example. Run 2 contains a more complex pitch sequence that I have devised based upon a more complex pentatonic scale in a staggered format and is chosen due to its complexity in contrast to Run 1 and its prominent, frequent requirement in more complex vocalising within popular music styles such as R&B (Temperley and Clercq, 2013).  Run 3 is inspired by Soul music innovator and vocalist Sam Cooke (Cooke, 1957) and is based upon his signature melodic run chosen for its melodic pitch variety and use in pop and gospel styles.
Timeline
This work-based research occurs over four months between March and June 2024. 
[image: ]A Study into VAK teaching strategy for assisting Vocal Technique
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100%
1/10/23
10/1/24
Tutorial: Research & Project Proposal - Complete 
Aims, Objectives & Methodology
100%
29/1/24
29/2/24
Tutorial: Research of VAK Recording 
Considerations - Define best recording Method 
and Consider Logistics of Data storage
0%
3/3/24
28/3/24
Research VAK teaching Styles and structure 
Literature Review
1/3/24
30/4/24
Begin Recording Participants - Prepare Stimuli and 
Set up Data Collection equipment. Organise 
Lessons with Participants
0%
1/4/24
30/4/24
Complete Recording of Participants to begin 
Compiling & Analysing Data
0%
1/5/24
1/6/24
Tutorial: Compile and Assess Data. Begin Data 
Analysis
0%
2/6/24
1/7/24
Tutorial: Complete Analysis & Conclusions
0%
1/8/24
7/8/24
First Draft Submission
0%
8/8/24
16/8/24
Final Completed Submission & Presentation
0%
2/9/24
16/9/24
Project Start:
Display Week:
01/05/2024
01/06/2024
01/07/2024
01/08/2024
Fri, 24/11/2023
01/01/2024
01/02/2024
01/03/2024
01/04/2024

The Gantt chart timeline outlines how I planned to conduct my research, and tutorials as follows. Ethics form completion (1/10/23 - 10/1/24). Tutorial 2 aims to consider my research & project proposal - Complete aims, objectives and methodology (21/10/24 - 29/2/24). I then research VAK Recording considerations, define best recording method and consider logistics of data storage (3/3/24 – 28/3/24). Next, I research VAK teaching styles and structure literature review (3/3/24 – 28/3/24) and begin recording participants; prepare stimuli and set up data collection equipment. I organise lessons with participants (1/4/24 – 30/4/24) and complete recording of participants to begin compiling and analysing data (1/5/24 – 1/6/24). I request a tutorial to compile and assess data and begin data analysis (2/6/24 – 1/7/24) after which I complete analysis and conclusions (1/8/24 – 7/8/24). I submit my final draft (16/8/24) and upon recommendations refine to a final completed submission and presentation (2/9/24 - 10/9/24).
Ethical Research
Ethical research is central in the pedagogical process and the scientific basis of singing, due to its impact on vocal health (Sell, 2017). Clear guidelines and expectations are crucial for participants to prevent methodological questioning that could jeopardise the experiment (Byiers et al., 2012). Participants will receive initial guidelines and a disclaimer, ensuring voluntary participation and withdrawal rights (Gautier & Klaauw, 2012). All data is recorded separately and anonymously and will be securely protected (Renaud & Zimmermann, 2018; Saunders et al., 2015; Petrova et al., 2016). Participants are assigned numbers for anonymity and confidentiality (Saunders et al., 2015; Petrova et al., 2016). Data will be stored securely and deleted after project completion and no data will be archived (Renaud & Zimmerman, 2018). These ethical considerations ensure participant safety and confidentiality (Lee, 2018).
Insider Research
Taking up the research role as an ‘insider’ is a dual role that opens opportunities to do work that can have a valuable and significant impact (Smyth and Holian, 2008) despite confronting a researcher with many dilemmas, questions, and decisions. In defence of being an insider, a detailed study suggested that the value of insider research is worth reaffirming (Brannick & Coghlan, 2007) and found no inherent reason that being native is an issue.
The causality focused Quantitative methods undertaken can negate the impact of insider research that might otherwise potentially create bias in the outcome of the participant's experiment. Bryman explains how quantitative methods can provide reliable and generalisable results where insider perspectives might influence outcomes (Bryman, 2010) whilst Creswell emphasises the strengths of quantitative research designs, especially in establishing causality and minimising researcher bias which is my intention (Creswell, 2014). To minimise bias, I will design the study in a way that is as neutral and objective as possible. Randomisation, using validated pitch and speed accuracy measurement tools, and ensuring a representative sample are all methods I will use to help reduce bias in my research project. The application of each of the VAK strategies have been randomised among 36 participants so that each can be assessed on their own merits, giving no potential advantage to an individual participant's result. 
Statistical significance of speed/accuracy analysis
I am looking to discover whether the VAK stimulus has an effect, if any, on singing. The VAK stimulus is the independent variable and the singing as the dependent variable. Assessing whether two models are significantly different statistically has been found to be a very important step in research (Bengio and Mariéthoz, 2004). Significance testing is looking at how much two or more groups differ on an outcome variable (the singing) because of some manipulation performed on these groups (Grape et al, 2002) such as the VAK stimulus proposed within this current experiment. 
Hypothesis
We believe that visual, auditory, and kinaesthetic teaching strategies will positively influence the learning and execution of singing melodic runs.
Expected Learning Outcomes
The primary expected learning outcome of this experiment is an enhanced ability among students to perform melodic runs with precision and fluidity. Specifically, the experiment aims to measure improvements in:
Pitch Accuracy: The ability to consistently hit the correct notes within a melodic run.
Rhythmic Precision: The ability to maintain correct timing and rhythm throughout the sequence.
Vocal Agility: The ability to move smoothly and quickly between notes.
By comparing the performance of students exposed to different VAK strategies, this experiment will determine which modality or combination of modalities is most effective. This information will be invaluable for personalising vocal instruction to better meet individual student needs and enhancing the overall effectiveness of singing tuition.




























[bookmark: _Toc176168780]The Project Report

[bookmark: _Toc176168781]Introduction
The area of music education, particularly in the field of singing tuition, has witnessed significant advancements in instructional strategies aimed at enhancing student learning and performance from the emergence of electronic media to the evolving transfer of learning (Hallam, 2015).  This experiment focuses on the efficacy of Visual, Auditory, and Kinaesthetic (VAK) teaching strategies in mastering melodic runs (Hyde, 2018). Melodic runs, which are rapid sequences of notes sung in succession, require not only technical precision but also a high level of agility and control to attain mastery (Lee & Smith, 2020). Understanding which teaching methods most effectively could facilitate the learning of these complex vocal techniques is crucial for enhancing skill and optimising singing instruction. 
[bookmark: _Toc176168782]Context
Melodic runs are a critical component in various musical genres, including Musical Theatre, Classical, Jazz and contemporary modern music; CCM (Cox, 2020). Vocal demands, in addition to singing various voice qualities in commercial pop and theatre styles of mix, belt, and legit, are in direct response to industry trends that require an understanding of CCM genres when preparing performers to work in the highly competitive musical theatre industry (Cox, 2020). These are key indicators of a singer's technical prowess and musicality. Traditionally, singing instruction has used auditory methods, where students learn through listening and replicating sounds. However, contemporary educational theories advocate for a more holistic approach that incorporates multiple sensory modalities to cater to diverse learning styles (Fleming, 2001).
The VAK model divides learning preferences into three primary categories: visual, auditory, and kinaesthetic. Visual learners benefit from seeing and visualising information, auditory learners from hearing and discussing, and kinaesthetic learners from hands-on activities and physical involvement (Dunn & Dunn, 1992). Integrating these modalities into singing instruction could potentially address the varied learning needs of students more effectively than traditional auditory-centric methods.
[bookmark: _Toc176168783]Justification
The justification for this experiment lies in the growing body of research highlighting the benefits of multimodal teaching approaches. Studies have shown that when instruction is aligned with students preferred learning modalities, learning outcomes improve significantly (Pashler et al., 2008). In the domain and context of music education, this means that visual aids, auditory feedback, and kinaesthetic activities could each play a role that is essential in enhancing the learning experience (Pashier et al, 2008)
For visual learners, resources such as annotated scores, video demonstrations, and visual aids can make abstract musical concepts more concrete (Juntunen & Hyvönen, 2004). Auditory learners benefit from exercises that emphasise listening skills, such as aural repetition and critical listening activities. Kinaesthetic learners, who learn best through movement and touch, can improve through techniques that involve physical engagement with the music, such as body movements that mirror the rhythmic patterns of melodic runs (Gower & Walters, 1983).
Despite theoretical support for these methods, there is a lack of empirical research specifically examining their effectiveness in teaching melodic runs. This experiment aims to bridge this gap by systematically evaluating the impact of VAK strategies on singing instruction.
[bookmark: _Toc176168784]Literature Review
Exploring the efficacy of Visual, Auditory, and Kinaesthetic Teaching Strategies in Vocal Tuition 
Vocal tuition is a complex endeavour that often requires a combination of teaching strategies to suit various learning styles (Pecina, 2017). This literature review investigates the advantages and disadvantages of employing visual, auditory, and kinaesthetic teaching strategies within the context of vocal pedagogy. By extracting insights from multiple sources, this review aims to consolidate evidence that can guide effective teaching methodologies and enhance student learning outcomes.
Singing is both an artistic expression and an educational discipline, involving a variety of cognitive and physical processes. It is found to project positive outcomes with learning, attention, and short-term memory (Mansens et al, 2015). Research indicates a positive correlation between singing and aspects like learning, attention, and short-term memory (Mansens et al., 2015). Successful vocal teaching hinges on understanding how students perceive, process, and react to information through different sensory pathways. Visual, auditory, and kinaesthetic teaching methods are key strategies used by vocal instructors to engage learners and enrich their educational experiences, such as the application of real-time visual feedback (Lã and Fiuza, 2022). 
This review provides a critical analysis of the advantages and limitations of each strategy as it applies to vocal tuition. The contemporary landscape is rapidly evolving due to technological progress, with heightened expectations for educators to investigate innovative teaching approaches that facilitate effective development, and performance at an accelerated pace as the digital revolution leads us to develop teaching approaches (Collin, 2018). This trend is particularly prevalent in the music industry, where singers face increasing demands, necessitating a wide array of skills and adaptability presenting voices with flexibility challenges at each performance (Church, 2003; Wilson, 2003). In the context of teaching vocal techniques, time constraints challenge instructors to convey skills rapidly and efficiently. Consequently, teachers may benefit from utilising multiple sensory modalities beyond just auditory learning by also appealing to visual, and kinaesthetic learners (Bryson, 2022).
The concept of employing all senses to enhance learning has been explored for decades. The Visual, Auditory, Kinaesthetic (VAK) strategy embodies this idea by focusing on preferred learning styles. This approach aims to identify each student’s learning preference, allowing educators to adopt a more student-centered methodology and assist multi-sensory learning.
[bookmark: _Toc176168785]Wider Context
[bookmark: _Toc176168786]Learning Theories
Howard Gardner’s Multiple Intelligences theory posits that individuals each possess various types of intelligences, such as musical, bodily-kinaesthetic, and spatial. VAK strategies correspond with this theory by accommodating diverse learning preferences (Gardner, 1983). Constructivist Learning Theory maintains that knowledge is constructed through experiences and VAK strategies offer a range that caters to different experiential learning styles (Piaget, 1952). Another theory, Behaviourism, focuses on observable behaviours and the responses to stimuli (Skinner, 1953). In the context of teaching singing, behaviourist strategies might involve the use of positive reinforcement, repetition, and practice to encourage desirable singing behaviours and skills. A teacher might use repetitive exercises to reinforce vocal techniques, provide immediate feedback on performance, and reward correct singing behaviours to encourage the development of proper vocal habits (Skinner, 1953).
Constructivism posits that learners build new levels of learning based on their experiences and prior knowledge (Piaget, 1954). In teaching singing, this theory suggests that students learn best by actively engaging in singing activities, reflecting on their experiences, and integrating new skills into their existing musical framework. In a teaching application, a constructivist approach to singing might involve project-based learning, where students create and perform their own vocal pieces, or music collaboration that encourages them to explore and experiment with their voices in a supportive environment (Piaget, 1954) and singers could draw upon multiple intelligences theory or VAK strategies to enhance this learning.
Experiential Learning Theory, proposed by David Kolb (Kolb, 1984), emphasises learning through a cycle of concrete experience which also involves reflective observation, abstract conceptualisation, and active experimentation. In singing, this approach can be used to encourage students to learn through direct engagement and reflection on their vocal practices (Kolb, 1984). In teaching application, a teacher might use improvisation exercises to create new experiences and test these strategies in subsequent vocal sessions with various simple to intermediate, and advanced vocal runs in conjunction with multiple intelligence theory or VAK integration.
[bookmark: _Toc176168787]Educational Psychology
Learners exhibit individual differences, both in their preferences and their strengths and this is due to how they each process and absorb information. VAK strategies aim to cater to these variances (Dunn & Dunn, 1993). Cognitive Load Theory suggests that effective teaching methods must manage the cognitive load, ensuring that learning is optimised without overwhelming students. VAK strategies help in distributing this load across various sensory channels (Sweller, 1988). This focuses on the capacity of working memory and how designing instruction with scaffolding can optimise learning by managing cognitive load (Sweller et al, 2011). In teaching singing, this theory suggests that instructional materials and activities should be designed to avoid overwhelming the learner’s mental processes. In its teaching application, teachers might break down and simplify complex vocal exercises into manageable parts, mastering one skill at a time, and using scaffolding techniques to gradually increase the complexity of singing difficult vocal runs as students develop their competence (Sweller et al, 2011).
[bookmark: _Toc176168788]Music Education Pedagogy
Music education frequently emphasises a holistic approach, integrating multiple sensory modalities to enhance learning (Elliott, 1995). The development of singing skills requires the cultivation of various abilities, such as pitch recognition (auditory), body posture (kinaesthetic), and music reading (visual) (Davidson & Faulkner, 2010).
Albert Bandura's Social Learning Theory emphasises the importance of observation, imitation, and modelling within the process of learning (Bandura, 1977). Students can learn by observing and imitating the techniques of skilled musicians, such as teachers, peers, or professional performers (Amoyedo-Peter, 2023). Social learning in music education often involves demonstration, where a teacher or a more advanced student models a particular vocal technique or performance practice, and other students observe and then attempt to replicate it. This theory also highlights social interaction and feedback as essential roles in learning such as in group singing. Bandura’s theory emphasises the idea that learning is a social process and that students benefit from a supportive and interactive learning environment (Bandura, 1977).
[bookmark: _Toc176168789]Field of Study
The investigation of VAK teaching strategies in vocal instruction lies at the intersection of music education and educational psychology, focusing on how different sensory modalities and multiple intelligences to influence learning and the acquisition of vocal skills (Gardner, 1983). One study describes a meshing hypothesis, according to which instruction is best provided in a format that aligns with the preferences of the learner; for example, emphasising visual presentation of information for a visual learner (Pashler et al., 2008).
Current socio-political contexts emphasise the importance of educational equity and personalised learning, highlighting the need for inclusive teaching strategies that cater to diverse learning styles (Dunn & Dunn, 1993). This relevance is particularly pronounced in multicultural environments where education aims to support students from a variety of backgrounds.
International research on VAK strategies has yielded mixed results. Studies from the US, UK, and Australia indicate that tailoring instruction to individual learning styles can enhance musical abilities, although some advocate for a more integrative approach (Pashler et al., 2008). Research in Finland and South Korea has focused on optimizing these strategies to uphold high educational standards (Lehtonen, 2011).
In this field, educators are keen to discover evidence-based practices to improve teaching effectiveness. Economic factors are crucial, as funding for teacher training and resources for diverse pedagogical strategies is both necessary and expensive (Elliott, 1995). National research often informs policymaking and curriculum development, aiming to elevate the quality of music education and enhance student learning outcomes (Davidson & Faulkner, 2010).
[bookmark: _Toc176168790]Research Studies
Research has shown mixed outcomes regarding the effectiveness of VAK strategies. Some studies suggest that aligning teaching styles with learning preferences can enhance educational results, while others propose that an integrated approach may be more beneficial (Pashler et al., 2008). 
Research of innovation and sustainability has suggested the use of VAK architecture for detecting learning styles through a literature-based method that employs a straightforward rule-based technique to assess learning preferences to calculate a learning style from the number of matching hints (Hamzah, 2014). A study examining VAK in engineering education concluded that it is misguided to assume a universal learning methodology applies to all students (Kadam et al., 2021). This study highlighted that recognising each student’s learning style allows educators to modify their teaching approaches to be more student-cantered, resulting in significant improvements in overall student performance (Kadam et al., 2021). Another investigation into VAK strategies in sight-singing emphasised their inclusivity for students with varying abilities (Bryson, 2022).
Conversely, one study (Baker, 2020) argued that it is not the students who benefit from a VAK approach but development of the content being taught. Effective teaching could be achieved through a blend of what are often perceived as VAK methods (instructions, discussions, diagrams, and practical experiments), which may simply reflect sound teaching practices (Baker, 2020).
[bookmark: _Toc176168791]Visual Teaching Strategies
Visual teaching strategies in vocal instruction involve utilising visual aids, demonstrations, and feedback to communicate information regarding vocal technique, posture, and performance. A primary advantage of visual learning is its capacity to provide immediate and clear feedback, enabling students to visually recognise areas needing improvement in their singing technique (Lehmann, 2005). Instructors' visual demonstrations can assist students in forming a mental model of correct vocal production and performance. In South Korea, research demonstrated that visual aids, such as diagrams and videos, effectively enhanced students’ grasp of vocal techniques and musical notation (Kim, 2013) which indicates benefits of visual-spatial teaching. In Australia, a study (Johnson, 2020) illustrated that employing visual aids, such as interactive software and video analysis, improved students’ understanding of vocal techniques and music theory. 
Additionally, a study reported the effectiveness of real-time visual feedback during singing (Howard, 2005) alongside auditory. This is correlated with further recent evidence of real-time visual feedback and could be considered a valuable assistance for vocalists in fine-tuning pitch and enhancing technique (Lã and Fiuza, 2022) by the use of meaningful real-time visual feedback and shows that technology typically used to study the voice can also be applied in a singing lesson to facilitate student awareness of breathing, oscillators and resonators with aligning with their underlying mechanisms (Lã and Fiuza, 2022). Lehmann and Seufert’s study show learners benefit from learning with their preferred modality; for example, with a preference for visual stimuli (Lehmann & Seufert, 2017), demonstrating higher comprehension scores and less extraneous load, that partly supports a meshing hypothesis (Pashler et al, 2008), although there is a lack of empirical support for the meshing hypothesis in recent years with less emphasis on learning preferences and more focus on universal teaching principles. However, this is not a closed case as significant debate and reconsideration continues of how learning styles are applied in teaching that intersects with biology and neuroscience (Dantas and Cunha, 2020). 
Regardless, Visual teaching strategies may present challenges, particularly for students who do not learn effectively through visual means. Some learners may find it difficult to convert visual information into practical application, complicating their ability to replicate demonstrated techniques (Greenberg & Zuckerman, 2018). Additionally, an exclusive focus on visual cues may overlook other crucial aspects of vocal learning, such as auditory perception and kinaesthetic awareness.
[bookmark: _Toc176168792]Auditory Teaching Strategies
Auditory teaching strategies prioritise the development of students' listening skills, pitch accuracy, and vocal tone through auditory feedback and exercises. Vocal instructors often employ vocal exercises, recordings, and live demonstrations to help students enhance their ear training and vocal production skills. Auditory learning can be particularly effective in fostering a strong sense of pitch and intonation, which are essential components of proficient singing (Duke & Simmons, 2006). In the UK, Hallam indicated that auditory strategies, including focused listening exercises, enhanced students’ musical perception and vocal performance (Hallam, 2010). 
A significant benefit of auditory teaching strategies is their ability to nurture aural sensitivity and musicality in students. By concentrating on listening skills, learners can better identify subtle nuances in vocal timbre, phrasing, and dynamics (Thaut, 2005). Additionally, auditory feedback enables students to self-evaluate their singing performance and make real-time adjustments to refine their vocal technique, a vital component in vocal development (Sterba, 2022). Furthermore, a Canadian study highlighted that auditory-focused strategies, involving targeted listening exercises and auditory feedback, enhanced pitch accuracy and musicality among vocal students (Brown, 2022).
However, auditory teaching strategies might pose challenges for students with hearing impairments or auditory processing difficulties, who may struggle to accurately perceive and interpret sounds (Moore & Stansell, 2016). This, and an exclusive reliance on auditory feedback may neglect the significance of visual and kinaesthetic cues that reinforce learning and enhance motor skills development (Ladda et al, 2020).
[bookmark: _Toc176168793]Kinaesthetic Teaching Strategies
Kinaesthetic teaching strategies incorporate physical movement, tactile feedback, and Kinaesthesia awareness, recognised as the ability to sense movement and location to facilitate learning and skill development in singing (Bauer, 2016). These approaches often involve vocal exercises that emphasise breath support, posture alignment, and muscle engagement to foster efficient vocal production and resonance (Miller, 2009). Hands-on manipulation and guided movement can assist students in developing a deeper kinaesthetic understanding of their vocal instrument, refining their coordination and control (Chapman, 2024). National research in Finland examined how VAK teaching strategies enhance music education, with findings indicating that incorporating kinaesthetic activities, like movement exercises, notably improved students’ pitch accuracy and rhythmic abilities (Hallam, 2011) which appears to be an encouraging indication of benefits in kinaesthetic teaching strategy for singing. Recent research in the UK (Smith, 2021) found that kinaesthetic methods, including physical movement and gesture-based learning, significantly improved students’ vocal control and expressiveness.
One key advantage of kinaesthetic teaching strategies is their capacity to engage multiple sensory modalities simultaneously, enriching the learning experience for students with diverse learning preferences (Harris, 2013). By integrating physical movement and tactile feedback, kinaesthetic learning can reinforce cognitive concepts and support muscle memory retention (Moore, 2012). Additionally, kinaesthetic methods can promote a sense of embodiment and expressiveness in vocal performance, allowing students to connect more profoundly with the emotional and physical dimensions of their voice.
However, effective implementation of kinaesthetic teaching strategies may necessitate specialised training and expertise from instructors to adequately guide students through physical exercises and vocal techniques (Davidson, 2017). Additionally, some students might find kinaesthetic learning uncomfortable or intrusive, particularly if they have personal boundaries or sensory sensitivities that are not addressed by the teaching approach.
[bookmark: _Toc176168794]Gaps in teaching strategies
To explore gaps in teaching, we can examine various teaching strategies in vocal literature.
Firstly, describing some examples we have McKinney’s book, The Diagnosis and Correction of Vocal Faults (McKinney, 2005). A comprehensive guide for vocal teachers, focusing deeply on the technical and physiological aspects of singing. Miller (Miller, 1996) explores the science and art of vocal technique, focusing on the balance between vocal freedom and control, and imparting in-depth information. 
However, though both have their merits focusing on anatomy and technique, neither McKinney or Miller extensively utilise modern and interactive technologies, such as apps for vocal warm-ups, digital platforms for remote coaching, or software for vocal analysis and feedback. The integration of technology with inclusive VAK teaching strategies interwoven in teaching potentially supports teaching with additional tools for personalised feedback and enhanced learning experiences.
In further examples, Chapman’s work discusses holistic vocal pedagogy, combining technical vocal training with attention to the psychological and emotional aspects of singing (Chapman, 2006). He integrates mindfulness and body awareness into vocal coaching, emphasising the singer's overall well-being in importance for effective teaching (Chapman, 2006). Ware’s Basics of Vocal Pedagogy book is an introduction on vocal pedagogy that covers the fundamentals of vocal anatomy, physiology, and health (Ware, 2008). His approach is very accessible for beginner teachers and students, focusing on foundational skills and basic teaching methods.
However, a gap in both Chapman and Ware’s teaching strategies besides the lack of emphasis on contemporary vocal styles is a more inclusive approach that covers a wider range of vocal styles that would be beneficial for a diverse range of students. There is an insufficient emphasis on inclusive teaching practices that consider the diverse backgrounds and needs of students who may benefit, for example, from multi-sensory VAK teaching styles.
[bookmark: _Toc176168795]Individualised Learning Approaches
These VAK teaching approaches cater to different learning preferences, suggesting that students can benefit from personalised teaching methods that align with their preferred learning style. The idea behind VAK learning styles is that individuals have a preferred sensory modality that best suits their learning process (Fleming, 2001).
Individualised Visual teaching as a learning preference emphasises the use of visual aids including diagrams, charts, videos, and written instructions to facilitate understanding. This method is particularly effective for learners who prefer to see information to understand it better. According to Leutner (Leutner et al. (2009), visual learning aids help learners in encoding and retaining information by providing a structured and clear representation of the material. For example, in the context of music education, visual aids such as musical notations or representations of pitch can help learners internalise pitch patterns and sequences, leading to more accurate performances (Hallam, 2010).
Research also indicates that individualised visual learning can be effective for complex tasks that require the integration of multiple elements. Lehmann and Seufert found that visual stimuli could enhance learning by providing structured information that is especially useful for tasks (Lehmann and Seufert, 2017) such as accurately perceiving and precisely singing musical notes in a vocal run. This makes visual learning an essential component of individualised learning plans for students who benefit from visualising content to grasp concepts better.
Individualised Auditory learning as a preference focuses on the application of sound and spoken language as primary tools for learning. Learners who are auditory prefer listening to information and often find verbal instructions or discussions more beneficial than reading text. Research highlights that auditory learners often perform better when information is presented through lectures, discussions, or audio recordings (Moran et al, 2010).
Within music education, individualised auditory learning is particularly significant as hearing pitches, rhythms, and melodies helps auditory learners develop aural perception skills and musical memory (Sloboda, 2008). By engaging these auditory senses, learners enhance their ability to discern and replicate sounds accurately, which is essential in vocal training. Auditory learning also supports development, as it develops an understanding of phonetics and sound patterns, which are essential skills in music and language (Schlaug et al., 2005).
Individualised Kinaesthetic learning as a preference involves physical movement and hands-on activities, allowing learners to engage with the material through action. This type of learning is beneficial for those who learn best by physically doing rather than listening or watching. Hallam (2010) suggests that kinaesthetic learning is particularly effective for tasks that require physical coordination and muscle memory, such as mastering vocal techniques.
Kinaesthetic teaching as a learning preference has been shown to engage multiple sensory pathways, leading to better retention and execution of complex tasks (Gallaher, 2001). In music education, kinaesthetic activities such as clapping rhythms, playing instruments, or physically moving to music can help learners internalise musical concepts and improve their performance. Additionally, kinaesthetic learning promotes cognitive creativity and deeper connection with the material, as learners physically engage with the concepts being taught (Gallagher, 2020).
[bookmark: _Toc176168796]Application of Individualised Approaches
Research supports the idea that when teaching methods are aligned with students’ learning preferences, they are more likely to be engaged and perform better academically (Pashler et al., 2008). For example, a student who prefers visual learning may benefit from seeing a visual representation or diagram to engage in a task, while a kinaesthetic learner may gain more from hands-on activities and physical exercises.
However, it is essential to note that while individualised learning plans can be beneficial, there is limited empirical evidence supporting the meshing hypothesis, which suggests that matching teaching styles to learning styles improves learning outcomes (Pashler et al., 2008). Instead, a more effective approach might be to use a combination of teaching methods to engage multiple senses and reinforce learning through different strategies.
In summary, visual, auditory, and kinaesthetic teaching strategies each present unique advantages and challenges in the context of vocal instruction. An integrated approach that incorporates elements from all three modalities is likely to provide the most comprehensive and effective learning experience for students. Vocal instructors should aim to customise their teaching methods to accommodate various learning styles and individual preferences while recognising the interconnected nature of visual, auditory, and kinaesthetic learning processes in vocal pedagogy. Further research is needed to explore these gaps and encourage optimal integration of these teaching strategies to fully understand their influence on student learning outcomes in vocal education.
[bookmark: _Toc176168797]Methodology
The methodology chosen for this study is quantitative research, which is widely recognised for its ability to provide reliable, objective, and statistically analysable data. Quantitative research methods are particularly advantageous in vocal studies as they allow for the collection of measurable data that can be systematically analysed to identify patterns and relationships (Rahman, 2020). This methodology is grounded in a positivist philosophical underpinning, which holds that reality is objective and can be measured and observed through empirical research (Creswell, 2014).
The choice of a quantitative approach is supported by its emphasis on objectivity, reliability, replicability, and generalisability. Objectivity in quantitative research is achieved by minimising researcher bias using standardised procedures and operational definitions (Bhandari, 2020; Scribbr, 2023). For example, in vocal studies, quantitative data on pitch accuracy, frequency, amplitude, and duration provide concrete, measurable information that is not influenced by subjective perceptions (Creswell, 2014). Additionally, technologies such as spectrograms, frequency analysers, and decibel meters facilitate precise and consistent data collection across participants and sessions (Titze, 2000).
Reliability and replicability are also critical components of the quantitative methodology. Reliability refers to the consistency of an experiments measure, and replicability involves the ability of other researchers to replicate a study, for example with a larger participant sample, and obtain similar results (Nosek et al., 2022). In singing experiments, standardised procedures and instruments ensure high reliability, allowing for data comparison across studies (Miller, 2008). This is particularly important in scientific research, where the accumulation of knowledge depends on the ability to replicate findings (Bryman, 2012).
Quantitative methods also enhance the generalisability of research findings by using large sample sizes and statistical techniques. Generalisability refers to the extent to which the results of a study can be applied to broader populations (Field, 2013). By employing random sampling and controlling for extraneous variables within this study ensures that results are representative of the larger population. Inferential statistics, such as regression analysis and ANOVA, are used to estimate population parameters based on sample data, leading to generalisable conclusions (Tabachnick & Fidell, 2013).
Additionally, quantitative research employs advanced statistical tools, such as SPSS which will be used in this study to allow for complex data analysis. These tools enable evaluation of various dimensions of vocal performance, such as identifying underlying factors of vocal pitch accuracy or examining relationships among multiple variables through structural equation modelling (Kline, 2015). Longitudinal studies utilising quantitative methods can track changes in vocal performance over time, assessing the effects of long-term training or the progression of vocal disorders (Singer & Willett, 2003). For these reasons, we will access the SPSS database to analyse results with consider significance, any identifiable trends or variables.
While quantitative research offers numerous advantages, it also has some limitations. One significant limitation is reductionism, referring to the simplification of complex phenomena into quantifiable components (Bryman, 2012). Arguably, this approach can overlook the emotional and artistic dimensions of singing, which are useful for understanding vocal performance in a holistic way (Creswell, 2014). Additionally, quantitative methods may struggle to capture the subtle nuances of singing, such as timbre and emotional expression, which are difficult to quantify (Miller et al., 2018). Despite this, the quantitative approach is well-suited for this study due to its emphasis on control, standardisation, and the ability to produce generalisable findings. By focusing on measurable outcomes, this methodology allows for a systematic investigation of the effectiveness of different teaching strategies in vocal instruction.
[bookmark: _Toc176168798]Participants
The participants in this study will consist of a diverse group of singing students with varying levels of experience, ranging from beginners to advanced singers. This diversity ensures that the findings are applicable across different teaching and learning contexts, making the results more robust and generalisable (Mertens, 2023). The sampling procedure used in this study will be random sampling, which helps to control for extraneous variables and ensures that the results can be generalised to a larger population (Field, 2013). The randomised sampling in this study involves selecting participants of variable ability in such a way that everyone in the population has an equal chance of being chosen, thereby minimising selection bias and enhancing the external validity of the study (Bryman, 2012).
In determining the sample size, we will ensure that it is large enough to allow for meaningful statistical analysis while also being representative of different demographics, including age, gender, and musical background. According to Cohen (2013), a sample size of at least 30 participants per group is generally sufficient for detecting moderate to large effects in educational research and we aim to recruit 36 participants.
[bookmark: _Toc176168799]Methods
This study will employ three distinct learning strategies to evaluate whether various teaching approaches have an effect upon singing accuracy and speed. The following describes these strategies and how they will specifically be applied.
Auditory: Participants will listen to melodic runs played on the piano and attempt to replicate them. This method focuses on developing auditory perception and vocal imitation skills.
Visual: Participants will be provided with recorded pitches that they can see and replicate. This method emphasises the visual representation of pitch and is designed to enhance participants' ability to read and interpret musical notation.
Kinaesthetic: Participants will engage in drawing pitches in the air using their hands, which involves physical movement to represent melodic contours. This method aims to reinforce the mind-body connection between physical movement and vocal production.
These methods were chosen based on the VAK learning model, which suggests that individuals have different preferred learning styles (Fleming & Mills, 1992). By incorporating all three sensory modalities, this study aims to provide a comprehensive analysis of how different teaching strategies influence singing accuracy, speed, and rhythm consistency. This approach also allows for the exploration of discovering whether a combination of VAK strategies leads to greater singing accuracy compared to using a single method (Shavelson & Towne, 2002).
[bookmark: _Toc176168800]Materials
The primary tool used in this study is the 'Nail the Pitch' app, which facilitates real-time audio and visual recording of vocal performances. The app provides precise measurements of pitch accuracy, frequency, amplitude, and duration, allowing for detailed analysis of vocal performance. The app's reliability and validity have been established with positive reviews, and its accessibility make it a suitable tool for this research.
In addition to the 'Nail the Pitch' app, data collected will be analysed using SPSS software, which supports advanced statistical techniques such as regression analysis, ANOVA, and structural equation modelling (Kline, 2015). These statistical tools allow for the evaluation of various dimensions of vocal performance and provide a robust framework for analysing the data collected in this study. A piano for auditory cues, and visual representations of each of three randomised vocal runs to facilitate visual pitch cues are also provided for participants.
[bookmark: _Toc176168801]Procedure
The procedure for this study will involve several key steps that is designed to ensure a systematic data collection and analysis. Participants will be recruited through online platforms, local music schools, and community music programs and informed consent will be obtained from all participants prior to their involvement in the study.
Before the experiment, participants will perform a set of standardised vocal exercises to warm up the voice in preparation for the singing of vocal runs. Participants will be randomly assigned to one of three experimental groups randomised with each of three runs, each employing a different learning strategy: auditory, visual, or kinaesthetic. Each group will practice melodic runs using their assigned method, with sessions conducted over the period. During each session, participants will receive instruction and feedback from the vocal coach trained in the application of VAK teaching strategies.
The data collection of participants' performances is recorded using the 'Nail the Pitch' app during each session and data on pitch accuracy, frequency, amplitude, and duration will be collected and stored for analysis. Data collected from the 'Nail the Pitch' app and questionnaires will be analysed using SPSS software. Statistical analyses will include tests for significant differences between groups, and structural equation modelling to examine relationships among multiple variables.
At the end of the study, participants will be debriefed to explain the study's findings and implications. Participants will be presented with the opportunity to discuss their experiences and any concerns arising from the experiment. This debriefing process is essential for ensuring participants' well-being and providing closure to their involvement in the study (Smith, Flowers, & Larkin, 2009; Ramjan et al., 2016).
[bookmark: _Toc176168802]Ethical Considerations
Ethical considerations are essential in this study to ensure the well-being and rights of participants. Several key ethical principles are highlighted to be adhered to throughout the research process. Informed consent will be collected from all participants before the start of the study. In addition to this, participants will be fully informed about the purpose, procedures, risks, and benefits of the study, and will be given the option to withdraw at any time without penalty (Cohen, Manion, & Morrison, 2017). This clarifies and ensures that participation is voluntary and based on a clear understanding of what the study entails.
To protect participants' privacy, personal data will be securely managed, and participant anonymity will be maintained throughout the study. Data will be anonymised by assigning unique identification codes to participants, ensuring that their identities cannot be linked to the data (Busher & James, 2012; Saunders & Kitzinger, 2015).
The principle of beneficence and non-beneficence are key to maximising benefits and minimising harm to participants (Beauchamp & Childress, 2013). In this study, the potential benefits include improving participants' singing abilities and contributing valuable insights to music education. To minimise harm, the study will avoid any procedures that could cause physical or psychological discomfort. For example, measures will be taken to address performance anxiety by providing a supportive and non-judgmental environment during the sessions (McKinney, 2005).
Equal Opportunity is also an ethical requirement. Efforts will be made to ensure that participant selection is fair and inclusive, avoiding biases based on factors such as age, gender, or socioeconomic status. This approach aligns with the principle of justice, which emphasises the fair distribution of benefits and burdens in research (Sriwahyuni and Khermarinah, 2024). 
The competence of the researcher is an important ethical consideration. The researcher conducting the study will be adequately trained in VAK teaching strategies and ethical research practices. This ensures that the study is conducted competently and ethically, adhering to established standards and guidelines (British Educational Research Association, 2018).
A thorough debriefing will be provided to all participants at the end of the study. The debriefing will explain the study’s findings and implications, as well as offer participants the opportunity to discuss any concerns or questions they may have (Smith, Flowers, & Larkin, 2009; Ramjan et al., 2016). This process is essential for ensuring participants' well-being and addressing any potential misunderstandings or discomfort that may have arisen during the study.
Ensuring the validity and integrity of research findings is a fundamental ethical obligation. This study will report findings truthfully and accurately, without fabricating or manipulating data to support preconceived hypotheses. The research design will be unbiased and methodologically sound, and the use of rigorous statistical techniques will help ensure the validity of the findings (Bryman, 2016; Mertens, 2015). Additionally, the study will adhere to principles of transparency and accountability, making data available for replication and further analysis by other researchers.
By addressing these ethical considerations, the study aims to uphold the highest standards of research integrity and participant welfare, to make sure that the rights and well-being of participants are protected throughout the research process.
[bookmark: _Toc176168803]Conclusion
In conclusion, this study employs a quantitative research methodology to investigate the effectiveness of different teaching strategies in improving singing accuracy. By using a diverse sample of participants and utilising rigorous data collection and analysis techniques, the study aims to provide reliable and generalisable findings that can inform vocal instruction practices. The use of the 'Nail the Pitch' app and SPSS software allows for precise measurement and analysis of vocal performance, while the inclusion of multiple learning strategies (auditory, visual, and kinaesthetic) provides a comprehensive examination of the factors influencing singing accuracy.
Ethical considerations are carefully addressed to ensure the well-being and rights of participants, including informed consent, confidentiality, beneficence, and the competence of researchers. By adhering to these ethical principles, the study aims to discover valuable insights in the field of music education while maintaining the highest standards of research integrity.
Ultimately, this research has the potential to enhance our understanding of effective teaching strategies in vocal instruction, leading to improved outcomes for students and educators alike. By exploring the interplay between different learning modalities and vocal performance, this study provides a foundation for future research and innovation within the field of music education.
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[bookmark: _Toc176168804]FINDINGS

[bookmark: _Toc176168805]Results and Overview of Data Collected
The means and standard deviations for pitch accuracy across these three teaching strategies were collected and are reported in figure 1. as follows; Auditory (M = 0.39, SD = 14.9), Visual (M = 0.37, SD = 10.5), and Kinaesthetic (M = 0.31, SD = 9.95). Lower Means represent better pitch accuracy with the pitch being closer to centre pitch (0 Cents). Differences between Means were calculated which demonstrated that within this sample the trend is for Kinaesthetic to be the most accurate strategy overall. 16.2% more accurate than Visual, and 20.5% more accurate than Auditory method. Visual was also 5.1% more accurate than Auditory which resulted in Auditory method being the less accurate overall. 
[bookmark: _Toc175586649][bookmark: _Toc176168806]Figure 1. 
[bookmark: _Toc176168521][bookmark: _Toc176168807]Note. The mean scores for Auditory, Visual and Kinaesthetic teaching strategy for participants (N = 36) contributing to this study. Standard deviations are reported in the error bars. Lower scores measured in cents represent higher pitch accuracy in relation to centre pitch.



[bookmark: _Toc176168808]Analysis of Paired Samples for Speed

The means and standard deviations for Speed across these three teaching strategies were collected and are reported in figure 2 as follows: Auditory (M = 7.16, SD = 3.10), Visual (M = 7.31, SD = 3.34), and Kinaesthetic (M = 6.94, SD = 3.26). Lower Means represent faster speed of recorded run (Seconds). Differences between Means were calculated which demonstrated as Kinaesthetic being the fastest. 0.5% faster than Visual, and 0.4% faster than Auditory method. Auditory was also 0.5% faster than Visual which resulted in Visual method being the slowest or least fluent overall. 
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Speed
(Seconds)



[bookmark: _Toc176168810]INFERENTIAL STATISTICS 

Pitch Accuracy
The differences in Mean pitch were analysed for statistical significance. Paired Sample T-tests indicate two significant results with the difference between Kinaesthetic and Visual (t (35) = 2.6, p = .013, d = .44) and Kinaesthetic and Auditory (t (35) = 2.7, p = .009, d = .46). Both reporting significance levels less than .05. The relationship between Auditory and Visual was non-significant (t (35) = .5, p = .6, d = .08).

Speed
T-tests were again used to assess the differences between conditions for speed indicating fluency. All tests returned non-significant results between the conditions tested indicated by the high p-values and the effect sizes being close to zero. Kinaesthetic and Visual (t (35) = .41, p = .68, d = .06), Kinaesthetic and Auditory (t (35) = .25, p = .080, d = .042) and Auditory and Visual (t (35) = -.17, p = .86, d = -.02).
[bookmark: _Toc176168811]Discussion
This section of the study will focus on the effectiveness of the different V, A and K teaching methods based upon the findings, and their efficacy for pitch accuracy and speed during the singing of vocal runs. By analysing the data collected, we can understand the strengths and limitations of these methods and offer recommendations for their application in vocal training.
[bookmark: _Toc176168812]Auditory Learning
The Auditory learning strategy, which involves listening to sounds and replicating them, was found to be moderately effective in this study. It resulted in an average pitch discrepancy of 38.6 cents and an average speed of 7.1 seconds. While the Visual strategy showed a slightly better average pitch accuracy at 37.2 cents, it was slower at 7.3 seconds. This finding suggests that while the Auditory strategy is not as accurate as the Visual method, it allows for faster performance.
The effectiveness of the Auditory strategy is measured through an auditory learning process, as learners rely on listening to melodic cues on piano and respond by reproducing them as accurately as possible. This method can be particularly beneficial for developing aural skills and auditory memory, which are essential for musicianship (Gordon, 2012). Research indicates that auditory learning can enhance pitch accuracy by improving the ability to detect and replicate pitches (Nair, 2016). However, the Auditory method's moderate effectiveness in this study suggests a trend that it may not be sufficient for all learners, particularly those who benefit more from visual or kinaesthetic cues.
The results of this study suggest that while the Auditory method can be effective for certain individuals and tasks, it may not be the best approach for all learners. The average speed for the Auditory method was faster than the Visual method but slower than the Kinaesthetic method, indicating a balance between accuracy and speed. This finding aligns with research by Nair (2016), who argues that auditory learning can enhance pitch accuracy by improving the ability to detect and replicate pitches. However, the study also suggests that auditory learning may not be sufficient for all learners, particularly those who benefit more from visual or kinaesthetic cues.
[bookmark: _Toc176168813]Visual Learning
The Visual learning method, which involved using visual stimuli in representation of musical pitch accompanied by a piano cue, showed moderate effectiveness in improving pitch accuracy. In this study, the Visual method resulted in an average pitch discrepancy of 37.2 cents, which, while better than the Auditory method (38.6 cents), was less effective than the Kinaesthetic method (31 cents). The pitch discrepancy measures how far off the singer's pitch is from the target pitch, with lower values indicating higher accuracy.
The Visual method's 16.4% decrease in pitch discrepancy compared to the Kinaesthetic strategy suggests that it is not as effective on average. However, individual performance data indicates that Visual learning can be particularly beneficial for some participants, especially when learning complex vocal runs with numerous notes. This finding aligns with research (Lehmann and Seufert, 2017), which argues that visual stimuli can enhance learning by providing clear and structured information, particularly for tasks requiring the integration of multiple elements, such as accurately perceiving and singing many musical notes in a vocal run. Visual aids can help learners internalise pitch patterns and sequences, leading to more accurate performances (Quaglia, 2015).
For example, Participant 24 showed remarkable results using the Visual strategy, achieving an 11-cent discrepancy compared to 30 cents with the Auditory method and 26 cents with the Kinaesthetic method. Another participant showed a 15-cent discrepancy with the Visual method versus 40 cents with the Auditory method and 28 cents with the Kinaesthetic method. These cases suggest that visual stimuli may be particularly beneficial for learning complex vocal runs with many notes, where visual representation can provide clearer guidance. These findings highlight the potential for visual learning strategies to be tailored to individual needs, especially for complex tasks that require the precise integration of multiple elements (Lehmann & Seufert, 2017).
However, the study also found that the Visual strategy was slower on average, with an average speed of 7.3 seconds compared to 7.1 seconds for the Auditory method and 6.9 seconds for the Kinaesthetic method. This might suggest a potential trade-off between accuracy and speed, where the Visual method may enhance accuracy but at the cost of a slower performance. This could be due to the cognitive load required to process visual information, which might slow down the execution of tasks (Paas et al., 2003).
In conclusion, the Visual teaching strategy demonstrated variable effectiveness in improving pitch accuracy and speed among singers. Although it provided significant benefits for some participants, particularly for complex vocal tasks, it did not consistently outperform the Auditory and Kinaesthetic strategies on average and this finding acknowledges the importance of personalised learning approaches in music education, recognising that different strategies may suit different learners and tasks. Further research could explore the conditions under which visual stimuli offer the greatest benefits.
[bookmark: _Toc176168814]Kinaesthetic Learning
The Kinaesthetic strategy, which involves using physical movement and visual-spatial engagement encompassed in the drawing of pitches, was found to be the most effective in this study to enhance learning. It demonstrated an approximate 17.9% improvement in pitch accuracy compared to the average of the Auditory and Visual strategies, with an average pitch discrepancy of 31 cents and an average speed of 6.9 seconds. This method was not only the most accurate but also the fastest, suggesting a significant advantage in both pitch accuracy and speed.
Kinaesthetic learning engages multiple sensory pathways, which can enhance muscle memory and motor skills (Hallam, 2010). This form of learning is particularly beneficial for tasks requiring precise motor control and coordination, such as in vocal performance. According to this (Hallam, 2010), kinaesthetic learning can improve performance by engaging multiple sensory pathways that is supported by kinaesthetic research in Neuroscience (Taylor, J, 2022) acting in multiple reflex pathways. This leads to better retention and execution of complex tasks. Kinaesthetic learning allows learners to internalise and physically experience the pitch patterns and sequences, which can lead to more accurate and faster performances (Gallaher, 2001).
Despite the overall effectiveness of the Kinaesthetic method, the results varied considerably among participants. The discrepancies ranged from as low as 15 cents to as high as 55 cents, indicating that while the Kinaesthetic method generally led to better average performance, individual differences in learning styles and task complexities influenced the outcomes. This variability suggests that while the Kinaesthetic method generally leads to better average performance, individual differences in learning styles and task complexities play a significant role in determining the effectiveness of each method.
Several reasons can be attributed to the effectiveness and variability of the Kinaesthetic method. Kinaesthetic learning involves physical movement and tactile engagement, which can enhance muscle memory and motor skills. This form of learning is particularly beneficial for tasks requiring precise motor control and coordination, such as in vocal performance. According to Hallam (2010), kinaesthetic learning can improve performance by engaging multiple sensory pathways, leading to better retention and execution of complex tasks. Additionally, kinaesthetic learning allows learners to internalise and physically experience the pitch patterns and sequences, which can lead to more accurate and faster performances (Gallaher, 2001).
However, the study has also found that certain vocal runs might be more challenging to represent kinaesthetically, especially those with numerous notes and complex sequences. As previously mentioned, this might explain why certain participants had higher discrepancies with the Kinaesthetic method. For these longer, complex runs, visual stimuli could provide clearer guidance and reduce confusion. This supports research that indicates visual aids can structure information in a way that enhances comprehension and execution, especially for complex tasks (Lehmann and Seufert, 2017).
The Kinaesthetic teaching strategy proved to be the most effective on average, demonstrating a significant improvement in pitch accuracy and speed compared to Auditory and Visual methods. However, the variability in individual performances suggests the importance of personalised learning approaches, considering that different strategies may suit different learners and specific types of vocal tasks. Integrating kinaesthetic methods with visual aids might offer the most comprehensive approach to enhancing vocal performance.
These findings align with existing research supporting the efficacy of kinaesthetic learning in music education. For example, a study (Hallam, 2010) in the International Journal of Music Education emphasised the benefits of multi-sensory approaches in improving musical skills, highlighting the benefit of enjoyable learning and its impact on aural perception in music and language skills (Hallam, 2017). Kinaesthetic learning, which involves physical activity, has been shown to engage muscle memory and enhance the retention and execution of complex motor skills, including musical performance (Schlaug et al., 2005; Schlaug, 2015). Additionally, kinaesthetic approaches can foster a deeper connection between the body and musical expression, leading to cognitive creativity that inspires more accurate, mindful, and expressive performances (Gallaher, 2001; Gallagher, 2020).
Research supports the benefits of kinaesthetic learning in music education, engaging multiple sensory pathways, enhancing motor memory and precision in musical tasks (Hallam, 2010). This aligns with the improved pitch accuracy observed in the Kinaesthetic method. Additionally, this suggests that kinaesthetic activities can lead to better retention and execution of complex sequences, which is vital in vocal performance (Lehmann and Seufert, 2017).
[bookmark: _Toc176168815]Interpretation of Trends and Significance
The Kinaesthetic method emerged as the most effective strategy for improving pitch accuracy in vocal runs, with an improvement over Auditory and Visual methods. While the Kinaesthetic method generally resulted in more accurate and consistent performances, the analysis highlights the need for individualised teaching approaches to cater to specific learner preferences and task complexities.
Some results suggest that while the Kinaesthetic method generally provides better pitch accuracy, individual learning preferences can influence the effectiveness of each method. Some participants respond exceptionally well to visual stimuli, particularly in complex vocal runs, highlighting the importance of tailored teaching strategies. However, participants showed a marked preference for kinaesthetic compared to the other methods. 
This evidence emphasises the potential advantages of integrating kinaesthetic strategies into vocal training programs. The improved pitch accuracy and faster execution times observed in this study suggest that kinaesthetic learning can be a valuable component of vocal pedagogy. Such approaches can help learning to be more engaging and leverage the body's natural movement capabilities to reinforce learning of musical skills with muscle memory. This study sample indicates the effectiveness of the Kinaesthetic teaching strategy in both pitch accuracy and marginally in the speed of singing vocal runs, demonstrating a trend of improvement in performance metrics. This supports broader educational research advocating for the inclusion of kinaesthetic methods to enhance learning outcomes in music education (Yu, 2023), suggesting a valuable direction for vocal pedagogy.
[bookmark: _Toc176168816]Negative Correlations
The negative correlations suggest that as performance improves under one teaching method, as demonstrated by lower mean scores for Kinaesthetic, participants might not perform as well with the alternative methods. For example, we should consider whether participants who perform better with the kinaesthetic method might not perform as well with auditory or visual methods. This highlights the importance of personalised learning approaches, as different strategies may suit different learners and specific types of vocal tasks.
[bookmark: _Toc176168817]Statistical Significance
Statistically significant p-values below 0.05 indicate that the relationships between methods for pitch accuracy are not due to random chance and suggest a meaningful difference in how participants respond to each teaching approach. Significant differences are shown in the paired-sample T-test in p-values for speed where the p-value is less than 0.05. According to these results, Auditory vs. Kinaesthetic and Visual vs. Kinaesthetic show significant differences, although Auditory vs. Visual do not show a significant difference. This suggests that while the Kinaesthetic method is generally more effective than the other methods, the differences between Auditory and Visual methods may not be as pronounced.
The findings of this study suggest varying effectiveness of Visual, Auditory, and Kinaesthetic learning methods in improving pitch accuracy and speed during vocal performances. While the Kinaesthetic method emerged as the most effective strategy on average, the results also suggest a lean towards consideration of personalised learning approaches, recognising that different strategies may suit different learners and tasks. Further research could explore the conditions under which each method offers the greatest benefits and how they can be combined to enhance vocal performance.
[bookmark: _Toc176168818]Implications and Repercussions
The results of this study, demonstrating a trend towards Kinaesthetic, suggests a trend that could represent implications for music education. Kinaesthetic learning, where students physically engage with content to understand concepts, is increasingly recognised for its effectiveness in developing musical skills in music psychology (Hodges & Sebald, 2011; Hodges, 2019) and encourages improved musicianship through greater awareness of bodily movement (Lam, 2020).
We have stated that the results of this study indicate a clear trend towards the benefits of kinaesthetic teaching in singing and this correlates and lends weight to some of the earlier research. Firstly, it corresponds with the reviewed studies that highlighted a sense of movement through Kinaesthesia awareness and tactile feedback (Bauer, 2016) and vocal exercises emphasising breath support, aligned posture, and engaging specific musculature (Miller, 2009). This is supported with the further studies describing refining control and co-ordination (Chapman, 2024), developing pitch accuracy and rhythm abilities (Hallam, 2011), and a UK study reporting the benefits of physical movement and gesture-based learning (Smith, 2021) for improved control and expressive singing.
Yet it still beckons the question of how this trend could be fully understood and realised. We learned that engaging multiple sensory modalities simultaneously (Harris, 2013) could enrich students with diverse learning preferences (Harris, 2013), reinforcing cognition and retention of muscle memory (Moore, 2012). Therefore, it could be advantageous to understand its relevance and potential applications in vocal tuition.
[bookmark: _Toc176168819]Kinaesthetic Learning in Music Education
Earlier in the research we have learned that kinaesthetic learning accesses multiple sensory pathways, leading to better retention and execution of complex tasks (Gallaher, 2001) that is often required in the singing of vocal runs specifically. Besides this, cognitive creativity and deeper connection with the learning material can result from physical engagement (Gallagher, 2020) that could be synonymous with exercises that require development of muscle memory.
Also, this physical engagement with music, helps learners truly 'feel' the music rather than just hearing or seeing it. This method aids in developing muscle memory, that is essential for executing complex vocal exercises such as singing runs with precision (Davidson, 2009). This tactile feedback can integrate aspects of cognitive and physical learning, enhancing skill retention. This may also be meaningful regarding creative expression. For example, Hatten drew upon movement to create gestures and greater expressiveness in musicianship (Hatten, 2017).
Hodges and Sebald argue that tactile feedback from kinaesthetic activities enhances auditory and visual stimuli, leading to a more holistic understanding of music (Hodges and Sebald, 2011). Their research shows that physical engagement in singing exercises improves pitch accuracy by refining control over the vocal apparatus, supporting this study's findings (Hodges and Sebald, 2011).
[bookmark: _Toc176168820]Comparative Studies on Teaching Strategies
Research comparing teaching strategies highlights the superior outcomes of kinaesthetic learning. The impact of music teaching on skills including spatial tasks for kinaesthetic teaching is highlighted (Rauscher, 2009) whilst further study found that students taught using kinaesthetic methods, such as shaping vowels and consonants with their hands, showed significant improvements in vocal performance compared to those taught through auditory or visual means (Rauscher and Hinton, 2011). Welch found that kinaesthetic exercises, involving moving the body to match rhythm and pitch, helps singers achieve more accurate pitch and rhythm, suggesting a deeper physical connection to music (Welch et al, 2014).
[bookmark: _Toc176168821]Implications for Vocal Pedagogy
These findings suggest implications for vocal pedagogy, where incorporating kinaesthetic elements into singing instruction could improve teaching outcomes. Vocal instructors might employ techniques such as gesturing the pitch contour of a melody or using body movements to internalise rhythm and phrasing, helping students develop a nuanced understanding of vocal control and pitch accuracy (Green & Gallwey, 2013). The ability to execute skilled movement such as singing complex vocal runs ‘without thinking’ (Voice, 2016) is a common goal of multiple practice that kinaesthetic learning can achieve, emphasising the value of motor learning (Voice, 2016). 
Kinaesthetic learning also caters to diverse learning styles, making it an inclusive approach. Using multi-sensory methods, including kinaesthetic activities, fosters engagement and facilitates learning for students with varied preferences (Green & Gallwey, 2013). The Inner Game of Music (Gallwey & Green, 2015) that was derived from instructional sports psychology publication The Inner Game of Tennis, uses similar principles to describe how relaxation through obtaining a sense of flow for fluency can be beneficial through a ‘cognitive to kinaesthetic’ motor learning connection (Gallwey & Green, 2015). There is evidence that these pathways also correspond, e.g., where Kinaesthetic teaching influences cognitive motor learning by harnessing various aspects of kinaesthetic learning which also emphasises the presence in remaining attentive and actively in control of bodily movements which is suggested to be beneficial to singing (Lam, 2020).
However, there may be some ethical considerations. We also learned through research that kinaesthetic teaching strategies may require specialised training for instructors to guide vocal students through physical exercises and techniques (Fletcher, 2020). For example, it might be a consideration that this teaching approach could be pre-empted by informing the students of beneficence or potential non-beneficence of a kinaesthetic exercise as a disclaimer for exceptions where some students might find this learning uncomfortable or intrusive to sensitivities. This could be handled effectively in practice with responsible teaching and safeguarding (Carroll & Alexander, 2020).
[bookmark: _Toc176168822]Additional Benefits of Kinaesthetic Teaching Strategies
Kinaesthetic teaching strategies offer several benefits beyond enhancing pitch accuracy, contributing to a more comprehensive development of vocal skills. These benefits include improved breath control, vocal stamina, musical expression, and body awareness. Miller notes that kinaesthetic exercises focusing on diaphragmatic breathing help singers develop better breath control by engaging core muscles and enhancing awareness of breathing mechanisms (Miller, 2004).
Kinaesthetic methods also enhance vocal stamina and endurance. Reid observes that singers who engage in dynamic body movements or specific vocal warm-ups that include physical engagement develop greater vocal endurance (Reid, 1992) and such exercises simulate the physical demands of singing, allowing the vocal muscles to adapt for sustained activity and endurance.
Applying further kinaesthetic teaching strategies within vocal teaching, besides these learning engagement benefits, could also contribute to heightened fitness for the singing athlete (Nesbitt, 2023). Singing is an athletic pursuit whereby muscles, trained in the appropriate way, undergo muscle fibre changes, besides both neural and metabolic changes that combine in an adaptation to a newly imposed demand (Nesbitt, 2023); The concept is referred to as Specific Adaptation to Imposed Demand or SAID (Leborgne and Rosenberg, 2014). A greater emphasis upon kinaesthetic strategies could be additionally beneficial to the singers’ health besides the awareness of an improved mind-body connection (Nesbitt, 2023).
Brown also argues that kinaesthetic strategies improve musical expression and interpretation (Brown, 2012), arguing that incorporating movement and gesture into vocal training helps singers connect more deeply with music, enabling them to express emotions in their performance more vividly (Brown, 2012).
Kwon proposes Synaesthetic (a perceptual phenomenon in which stimulation of one cognitive or sensory pathway leads to experiences in a second pathway) combined with Kinaesthetic resonance, and Kinaesthetic engagement forms connections to the body and senses’ spatial intelligence (Kwon and Ledema, 2022) which could indicate an explanation for the trend within this study.
[bookmark: _Toc176168823]Application of Kinaesthetic strategies
Kinaesthetic teaching strategies, such as vocal tract shaping through gestures, breath control exercises, and posture alignment activities, provide tangible experiences that enhance vocal learning through engaging biology and motor learning (Roth, 2014). This is supported by Ragan (Ragan, 2020) in a systematic approach to voice, covering studio application with exercises covering respiration, phonation, registration, articulation and resonance. This kinaesthetic approach for motor learning in the art of studio application could provide an additional biproduct of improving vocal health (Ragan, 2020). These methods help singers develop a deeper understanding of vocal techniques, improving various aspects of performance. This combined evidence suggests that engaging the body in the learning process, these strategies promote muscle memory, enhance breath control, build vocal stamina developing endurance, and encourage expressive performance, supporting a comprehensive and effective approach to vocal instruction.
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[bookmark: _Toc176168825]Summary of Key Findings
The experiment aimed to evaluate the impact of Visual, Auditory, and Kinaesthetic (VAK) teaching strategies on the pitch accuracy of singing vocal runs among participants. The findings revealed several key insights regarding VAK effect on pitch accuracy:
Auditory Learning: On average, participants showed a pitch inaccuracy of 38 cents. Despite some participants performing well under this method, others displayed significant variability, suggesting that auditory learning alone might not satisfy the diverse needs of all learners.
Visual Learning: The average pitch inaccuracy for visual learning was 37 cents. This method showed similar variability to auditory learning, with some participants demonstrating high accuracy and others struggling, indicating that visual cues alone are insufficient for optimal pitch accuracy in vocal runs.
Kinaesthetic Learning: Participants taught through kinaesthetic methods exhibited the lowest average pitch inaccuracy at 31 cents. This suggests a trend where a more interactive and physical approach to learning pitch accuracy is generally more effective, potentially due to the embodied nature of singing as a physical activity. This reinforces previous study that suggests kinaesthetic learning enhances muscle memory retention (Moore, 2012).
These results underline that while all three methods can be effective, kinaesthetic learning appears to suggest a trend that could offer a slight advantage in improving pitch accuracy for vocal runs. This correlates with previous study that demonstrates the efficacy of VAK models, particularly in teaching voice with body percussion (Quarello et al., 2014; Conti & Romero-Naranjo, 2015; Kusumawarti & Subiyantoro, 2020).
In conclusion with regards to Speed, there are significant differences between the Auditory, Visual, and Kinaesthetic teaching methods regarding the speed of vocal runs. The effect sizes are small, indicating minimal practical differences. However, while the Kinaesthetic method does appear slightly better based on mean scores, this difference is not supported by statistical evidence in the current study with this sample size (N = 36). A larger sample might be sufficient to explore these differences further, but the current results suggest that all three methods perform similarly.
The data reveals significant relationships between the different teaching approaches, with a potential trend toward kinaesthetic methods showing more effectiveness in improving vocal run speed. The significant negative correlations suggest that as performance improves under one method, it might not improve under another, reinforcing the idea that different learners benefit from different approaches.
The moderate effect sizes suggest that while the differences are meaningful, they are not in the extreme. Educators and researchers should consider that while Kinaesthetic learners may exhibit better pitch accuracy, this advantage is moderate. Therefore, while emphasising Kinaesthetic strategies could be beneficial, it might need to be combined with other methods for a more comprehensive approach to improving pitch accuracy.
[bookmark: _Toc176168826]Contributions to Knowledge
This study contributes to the existing body of knowledge in music education and pedagogical strategies by:
1) Investigating empirical data on VAK Strategies and providing further quantitative data on the effectiveness of VAK teaching methods, specifically in the context of vocal pitch accuracy. This could lead to further investigation with a broader study that brings new dimension and understanding of how different sensory modalities can influence musical performance. The meshing hypothesis about learning styles has continued to be debated in recent years despite a lack of empirical support, suggesting further evidence is required to contribute (Dantas & Cunha, 2020).
2) Highlighting Individual differences reinforces the notion that learners have varied preferences and strengths, emphasising the need for personalised and flexible teaching approaches. This data supports the argument made by Coffield (Coffield et al, 2004) that rigidly categorising learners can be limiting.
This study suggests the benefit of a focus on Kinaesthetic Learning: Highlighting the potential benefits of kinaesthetic learning for vocal training, aligning with previous research that underscores the importance of physical engagement in learning complex motor skills (Lehmann & McArthur, 2002).
[bookmark: _Toc176168827]Practical Applications
[bookmark: _Toc176168828]Integrating Multiple Teaching Styles
The findings of this study have practical implications for educators, vocal coaches, and curriculum developers with recommended implementation of the following. The variability in effectiveness across different teaching methods suggests that incorporating a blend of auditory, visual, and kinaesthetic strategies might be the most effective approach. By doing this, educators can cater to a wider range of learning preferences and potentially improve overall pitch accuracy in vocal training.
[bookmark: _Toc176168829]Emphasising Kinaesthetic activities
Given the greater pitch inaccuracy observed with kinaesthetic learning, vocal coaches should consider incorporating more physical activities and exercises that engage the body and reinforce cognitive concepts that facilitate muscle memory retention (Moore, 2012). Techniques such as using hand movements to follow pitch contours, engaging in rhythmic body movements, and using tactile feedback can enhance kinaesthetic learning experiences (Moore, 2012).
[bookmark: _Toc176168830]Implications for Personalised Learning Plans
The results of this vocal study suggest the importance to maintain personalised learning approaches in music education. While the Kinaesthetic method was the most effective on average, the variability in individual performances highlights that different learners benefit from different teaching strategies. This aligns with the broader educational research advocating for the inclusion of diverse teaching methods to cater to individual learning preferences (Yu, 2023).
Although the Auditory method had a slightly higher mean score compared to the Visual and Kinaesthetic methods, it still provided a foundation for learners to develop aural skills and improve pitch accuracy (Sloboda, 2008).
Lehmann and Seufert (2017) suggest that visual aids can structure information in a way that enhances comprehension and execution, especially for complex tasks, which aligns with the study's findings that visual learning can be beneficial for certain types of vocal tasks. For example, participants who had to perform complex vocal runs with many notes benefited from visual stimuli, as these provided clear guidance and helped reduce confusion.
Hallam’s study suggests that kinaesthetic learning is particularly effective for tasks requiring precise motor control and coordination, such as vocal performance (Hallam, 2010). The study's results support this view, indicating that participants were able to achieve more accurate pitch when using kinaesthetic methods, likely due to the enhanced motor memory and physical experience of pitch patterns and sequences.
The study suggests that incorporating a combination of VAK learning strategies into vocal training programs could offer the most comprehensive approach to enhancing vocal performance. By engaging multiple senses and reinforcing learning through different modalities, educators can provide a more inclusive and effective learning experience that accommodates diverse learner needs. While the Kinaesthetic method emerged as the most effective overall, the study also highlights the importance of personalised learning approaches and taking opportunities that cater to individual preferences and task complexities. Integrating visual, auditory, and kinaesthetic methods can enhance learning outcomes by engaging multiple senses and providing a more holistic learning experience.
Educators could consider assessing individual learning styles and preferences at the beginning of a training program. By understanding whether a student learns better through auditory, visual, or kinaesthetic methods, instructors can tailor their teaching approaches to better suit each learner’s needs, consequently maximising the effectiveness of teaching.
[bookmark: _Toc176168831]Final Thoughts
This experiment demonstrates the complexity and multifaceted nature of learning, particularly in the arts. While auditory and visual teaching methods are valuable, the findings highlight the significant role of kinaesthetic learning in enhancing pitch accuracy in vocal performances. This supports the broader educational perspective that learning is not a one-size-fits-all process and that a combination of teaching strategies can yield the best outcomes.
However, this study also faces limitations, such as the small sample size and short-term measurement of pitch accuracy, which could be addressed further in future research. Expanding the study to include a more diverse participant pool and longer-term assessments would provide more comprehensive insights.
In conclusion, this study demonstrates how different teaching strategies impact vocal training and pitch accuracy. By emphasising a holistic approach that integrates auditory, visual, and kinaesthetic learning, educators can create a more effective, inclusive teaching approach and curriculum for the benefit of their students.
A larger sample size would help to clarify whether the observed lower mean score for kinaesthetic teaching is a reliable and significant trend. If the difference between kinaesthetic and the other approaches is confirmed with more data, it would suggest that kinaesthetic teaching methods might indeed be more effective for improving pitch accuracy in singers.
With a hypothesis that kinaesthetic teaching could lead to better pitch accuracy, future studies could focus on this aspect and test it more rigorously with a larger and possibly more diverse participant group.
A larger sample size could investigate these relationships and provide further evidence (Julious, 2023). To reliably detect a small effect size (Cohen’s d = 0.16) we would likely need a sample size of 200 to 600 participants (Julious, 2023). Conducting a precise analysis using statistical software will give a more accurate recommendation based on this study in future.
These findings highlight kinaesthetic methods could prove a valuable tool in vocal training, offering practical benefits that could complement traditional teaching techniques. Emphasising kinaesthetic learning in vocal instruction could unlock new pathways for students to achieve greater precision and control in their singing.
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	13
	How many participants are expected?

	Thirty-Six (Total)
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	Who will the participants be?
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	How will you identify the participants?
	
My vocal students who are working to develop their vocal flexibility will be invited to participate
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	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
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	Information for participants:
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	☒

	3
	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	4
	Risk to Participant:
Singing through a weaker area of the voice may feel difficult to the participant and this may feel uneasy to some in the beginning


(this box should expand as you type)
	How will you mitigate the Risk to Participant
Use reference to correct vocal support and appropriate musical scales that enable reasonable access to the technique and reduce difficulty. Participation is voluntary and participants can withdraw their involvement at any time, and I will provide support helplines if needed.


(this box should expand as you type)

	5
	If research activity may include sensitive, embarrassing or upsetting topics (e.g., sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	


(this box should expand as you type)

	6
	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to Investigator:

There might be unrealistic expectations on behalf of the participant about the process or the results of their own personal ability that could lead to additional questions or a questioning of the methods used to produce an improvement, and this could potentially compromise the nature of the experiment.

If the Singer were to experience or express any discomfort during practicing the technique.


(this box should expand as you type)
	How will you mitigate the Risk to Investigator:

Give clear ground rules as far as the expectations; Singing voices are diverse in style and type and therefore various methods may take time and patience to produce a desired result. I can research services I can engage with if feeling there are psychological implications within the study.

I will share a disclaimer stating that participation is voluntary, and the participant can withdraw from the study at any point.
(this box should expand as you type)

	7
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to University:

A complaint of some kind that might potentially cause adverse publicity.
Any potential breach of data protection if it possibly occurred.
(this box should expand as you type)
	How will you mitigate the Risk to University:

Give clear expectations and stress the voluntary nature of the research study.
I will ensure all of the recorded files and information are data protected.
(this box should expand as you type)



	8
	Disclosure and Barring Service

	9
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	10
	Does your research require you to hold a current DBS Certificate?
	☐
	☒
	☐



SECTION I: Feedback, Consent and Confidentiality
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	I will provide an email address that participants can contact for further details or results

(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	I will use an Online Survey and Interview questionnaire, each including a screen before the questions start that acts as a consent form, informing participants that by clicking on the ‘Next’ button they are providing consent.

(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	Anonymity and confidentiality are assured with my participants. Each participant’s input will be recorded separately and anonymously, and this will be secured and password protected. I will not name participants in any research publications, and it is not a requirement of the research. I will replace names with pseudonyms to ensure anonymity.

(this box should expand as you type)



SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	1
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	☒
	☐

	2
	If YES, provide a description of the data and explain why this data needs to be collected:

	
	Consent Forms will be collected as well as audio/video data by way of vocal exercises may be included to give evidence of results in assisting vocal technique and demonstrating how this is received and accessed by the participants. 
 

(this box should expand as you type)

	3
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
☒

	4
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	
	

(this box should expand as you type)



	5
	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	6
	Manual files (i.e. in paper form)?
	☐
	☒

	7
	University computers?
	☐
	☒

	8
	Private company computers?
	☐
	☒

	9
	Home or other personal computers?
	☐
	☒

	10
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	11
	“Cloud” storage or websites?
	☐
	☒

	12
	Other – specify:

	☐
	☒

	13
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	
	
All data will be kept in password protected cloud storage which will not be shared. Audio/visual data will be transcribed and would be shown to participants to check accuracy of reporting. Any USB sticks used to store or transfer data will be password protected. All participants will be given a unique identifier to ensure confidentiality, and this list will be kept securely in the password protected folder. 


(this box should expand as you type)

	14
	All Data Storage

	15
	Will the research activity involve any of the following activities:
	YES
	NO

	16
	Electronic transfer of data in any form?
	☒
	☐

	17
	Sharing of data with others at the University?
	☐
	☒

	18
	Sharing of data with other organisations?
	☐
	☒

	19
	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	20
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☒
	☐

	21
	Publication of data that might allow identification of individuals?
	☐
	☒

	22
	Use of data management system?
	☐
	☒

	23
	Data archiving?
	☐
	☒

	24
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
	Electronic Data of singers’ voices will be recorded as digital files and kept on a safe, password protected file storage drive. Personal emails or contact numbers of participants required will not be included or shared in a summative presentation with Voice Study Centre, and personal information will be protected in accordance with GDPR and DPA guidelines. 
(this box should expand as you type)

	25
	List all who will have access to the data generated by the research activity:

	
	Lee Risdale (Myself)


(this box should expand as you type)

	26
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	Lee Risdale 


(this box should expand as you type)

	27
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	N/A

No Data will be archived; however, I am aware that if there were, the data will be encrypted and kept in password protected cloud storage which will not be shared. Any USB sticks used to store or transfer data will be password protected and will be reformatted at the end of the project in order to destroy the data. The data will be stored until the completion of the project and then deleted. 

(this box should expand as you type)

	28
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).  If so, please explain. (Most relevant to academic staff) 

	
	


(this box should expand as you type)

	29
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	
	NO
	☐

	30
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	
	NO
	☐


SECTION K: Declaration
	31
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	
	Signature of applicant:
	Lee Risdale
	Date: 15/11/2023




For STUDENT Submissions:
	32
	Director of Studies/Supervisor:
	
	Date:

	33
	Signature:
	

	



For STAFF Submissions:
	34
	Academic Director/ Assistant Dean:
	
	Date:

	35
	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.

	☒

	I have deleted the guidance notes before submitting the PG2 for consideration
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Lee Risdale, Vocal Coach
128 Bath Road
Bitton
Bristol
BS30 6HS

leerisdale@gmail.com

24 th November 2023

Dear UWTSD,

RE: A Pilot Study: What is the effect of a VAK teaching strategy in assisting a specific vocal
technique?
I confirm that I approve of the research proposed into ‘VAK in the singing studio’ to be
carried out by Lee Risdale, of Lee Risdale Vocal Coaching during private lessons between
February 2024 and June 2024.

Kind Regards,


Lee Risdale
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Run 3 (Below) Sam Cooke Soul/Gospel style example
[image: Sam Cooke - Sam Cooke – You Send Me (Official Lyric Video)]
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Average Pitch Accuracy (Participants & Learning Strategy)
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Speed of Run (Seconds)
	 
	Auditory 
	Visual
	Kinaesthetic
	 Average Speed  ( Seconds)

	Participant 1
	4.4
	9.4
	3.1
	5.633333333

	Participant 2
	7.4
	12.2
	6.5
	8.7

	Participant 3
	13.7
	7.6
	4.8
	8.7

	Participant 4
	8.7
	3.2
	3.3
	5.066666667

	Participant 5
	4.4
	5.75
	12.3
	7.483333333

	Participant 6
	4.9
	11.6
	4.4
	6.966666667

	Participant 7
	4.9
	3.5
	10.9
	6.433333333

	Participant 8
	4.5
	11
	5
	6.833333333

	Participant 9
	10.8
	3.9
	4.9
	6.533333333

	Participant 10
	11.2
	3.5
	3.7
	6.133333333

	Participant 11
	3.7
	9.5
	5.8
	6.333333333

	Participant 12
	4.4
	6
	12
	7.466666667

	Participant 13
	12.4
	5.5
	3.8
	7.233333333

	Participant 14
	3.9
	6.2
	12.2
	7.433333333

	Participant 15
	8.7
	14.9
	5.1
	9.566666667

	Participant 16
	4.2
	9
	4.6
	5.933333333

	Participant 17
	5.3
	3.8
	11.8
	6.966666667

	Participant 18
	10.4
	4
	7.6
	7.333333333

	Participant 19
	3.2
	5.2
	8.9
	5.766666667

	Participant 20
	11.5
	5.8
	4.3
	7.2

	Participant 21
	3.2
	10.5
	4.4
	6.033333333

	Participant 22
	5.5
	11.1
	3.8
	6.8

	Participant 23
	9.8
	4.8
	5.2
	6.6

	Participant 24
	6.8
	4.4
	11
	7.4

	Participant 25
	12.3
	5.1
	6.8
	8.066666667

	Participant 26
	5
	12.1
	7.1
	8.066666667

	Participant 27
	6.8
	4.2
	10.5
	7.166666667

	Participant 28
	5.6
	7.6
	10.2
	7.8

	Participant 29
	6
	11.5
	4.2
	7.233333333

	Participant 30
	10.6
	5.5
	4.6
	6.9

	Participant 31
	5.5
	12.6
	6.8
	8.3

	Participant 32
	11.5
	4.8
	7.9
	8.066666667

	Participant 33
	4.5
	6.8
	12.8
	8.033333333

	Participant 34
	5.28
	4.1
	12.5
	7.293333333

	Participant 35
	9.7
	4.9
	3.7
	6.1

	Participant 36
	7
	11.7
	3.2
	7.3

	Stimuli Average
	7.157778
	7.3125
	6.936111
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	Auditory 
	Visual
	Kinaesthetic
	 Average Pitch Inaccuracy (  -  Cents)

	Participant 1
	34
	40
	20
	31.33333333

	Participant 2
	25
	28
	26
	26.33333333

	Participant 3
	52
	35
	28
	38.33333333

	Participant 4
	38
	33
	26
	32.33333333

	Participant 5
	80
	50
	55
	61.66666667

	Participant 6
	30
	55
	25
	36.66666667

	Participant 7
	32
	31
	36
	33

	Participant 8
	33
	30
	28
	30.33333333

	Participant 9
	49
	44
	20
	37.66666667

	Participant 10
	44
	40
	33
	39

	Participant 11
	31
	33
	40
	34.66666667

	Participant 12
	26
	40
	45
	37

	Participant 13
	51
	30
	15
	32

	Participant 14
	46
	62
	41
	49.66666667

	Participant 15
	28
	37
	47
	37.33333333

	Participant 16
	23
	48
	26
	32.33333333

	Participant 17
	31
	38
	22
	30.33333333

	Participant 18
	34
	56
	21
	37

	Participant 19
	40
	45
	32
	39

	Participant 20
	26
	41
	24
	30.33333333

	Participant 21
	31
	23
	27
	27

	Participant 22
	73
	41
	16
	43.33333333

	Participant 23
	40
	15
	38
	31

	Participant 24
	30
	11
	26
	22.33333333

	Participant 25
	23
	28
	28
	26.33333333

	Participant 26
	38
	31
	28
	32.33333333

	Participant 27
	22
	48
	30
	33.33333333

	Participant 28
	48
	25
	25
	32.66666667

	Participant 29
	22
	34
	17
	24.33333333

	Participant 30
	42
	31
	40
	37.66666667

	Participant 31
	50
	49
	26
	41.66666667

	Participant 32
	52
	43
	30
	41.66666667

	Participant 33
	32
	26
	45
	34.33333333

	Participant 34
	49
	51
	48
	49.33333333

	Participant 35
	33
	32
	33
	32.66666667

	Participant 36
	22
	44
	39
	35

	Stimuli Average
	38.6
	37.2
	31.1
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	Auditory 
	Visual
	Kinaesthetic
	 Average Speed ( Seconds)

	Participant 1
	4.4
	9.4
	3.1
	5.633333333

	Participant 2
	7.4
	12.2
	6.5
	8.7

	Participant 3
	13.7
	7.6
	4.8
	8.7

	Participant 4
	8.7
	3.2
	3.3
	5.066666667

	Participant 5
	4.4
	5.75
	12.3
	7.483333333

	Participant 6
	4.9
	11.6
	4.4
	6.966666667

	Participant 7
	4.9
	3.5
	10.9
	6.433333333

	Participant 8
	4.5
	11
	5
	6.833333333

	Participant 9
	10.8
	3.9
	4.9
	6.533333333

	Participant 10
	11.2
	3.5
	3.7
	6.133333333

	Participant 11
	3.7
	9.5
	5.8
	6.333333333

	Participant 12
	4.4
	6
	12
	7.466666667

	Participant 13
	12.4
	5.5
	3.8
	7.233333333

	Participant 14
	3.9
	6.2
	12.2
	7.433333333

	Participant 15
	8.7
	14.9
	5.1
	9.566666667

	Participant 16
	4.2
	9
	4.6
	5.933333333

	Participant 17
	5.3
	3.8
	11.8
	6.966666667

	Participant 18
	10.4
	4
	7.6
	7.333333333

	Participant 19
	3.2
	5.2
	8.9
	5.766666667

	Participant 20
	11.5
	5.8
	4.3
	7.2

	Participant 21
	3.2
	10.5
	4.4
	6.033333333

	Participant 22
	5.5
	11.1
	3.8
	6.8

	Participant 23
	9.8
	4.8
	5.2
	6.6

	Participant 24
	6.8
	4.4
	11
	7.4

	Participant 25
	12.3
	5.1
	6.8
	8.066666667

	Participant 26
	5
	12.1
	7.1
	8.066666667

	Participant 27
	6.8
	4.2
	10.5
	7.166666667

	Participant 28
	5.6
	7.6
	10.2
	7.8

	Participant 29
	6
	11.5
	4.2
	7.233333333

	Participant 30
	10.6
	5.5
	4.6
	6.9

	Participant 31
	5.5
	12.6
	6.8
	8.3

	Participant 32
	11.5
	4.8
	7.9
	8.066666667

	Participant 33
	4.5
	6.8
	12.8
	8.033333333

	Participant 34
	5.28
	4.1
	12.5
	7.293333333

	Participant 35
	9.7
	4.9
	3.7
	6.1

	Participant 36
	7
	11.7
	3.2
	7.3

	Stimuli Average
	7.157778
	7.3125
	6.936111
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Melodic Runs Randomiser
	
	Order of Tool
	Order of Melodic Riff

	Participant
	Time 1
	Time 2
	Time 3
	Time 1
	Time 2
	Time 3

	One
	A
	B
	C
	1
	2
	3

	Two
	A
	B
	C
	1
	3
	2

	Three
	A
	B
	C
	2
	1
	3

	Four
	A
	B
	C
	2
	3
	1

	Five
	A
	B
	C
	3
	1
	2

	Six
	A
	B
	C
	3
	2
	1

	Seven
	A
	C
	B
	1
	2
	3

	Eight
	A
	C
	B
	1
	3
	2

	Nine
	A
	C
	B
	2
	1
	3

	Ten
	A
	C
	B
	2
	3
	1

	Eleven
	A
	C
	B
	3
	1
	2

	Twelve
	A
	C
	B
	3
	2
	1

	Thirteen
	B
	A
	C
	1
	2
	3

	Fourteen
	B
	A
	C
	1
	3
	2

	Fifteen
	B
	A
	C
	2
	1
	3

	Sixteen
	B
	A
	C
	2
	3
	1

	Seventeen
	B
	A
	C
	3
	1
	2

	Eighteen
	B
	A
	C
	3
	2
	1

	Nineteen
	B
	C
	A
	1
	2
	3

	Twenty
	B
	C
	A
	1
	3
	2

	Twenty-One
	B
	C
	A
	2
	1
	3

	Twenty-Two
	B
	C
	A
	2
	3
	1

	Twenty-Three
	B
	C
	A
	3
	1
	2

	Twenty-Four
	B
	C
	A
	3
	2
	1

	Twenty-Five
	C
	A
	B
	1
	2
	3

	Twenty-Six
	C
	A
	B
	1
	3
	2

	Twenty-Seven
	 
	A
	B
	2
	1
	3

	Twenty-Eight
	C
	A
	B
	2
	3
	1

	Twenty-Nine
	C
	A
	B
	3
	1
	2

	Thirty
	C
	A
	B
	3
	2
	1 

	Thirty-One
	C
	B
	A
	1
	2
	3

	Thirty-Two
	C
	B
	A
	1
	3
	2

	Thirty-Three
	C
	B
	A
	2
	1
	3

	Thirty-Four
	C
	B
	A
	2
	3
	1

	Thirty-Five
	C
	B
	A
	3
	1
	2

	Thirty-Six
	C
	B
	A
	3
	2
	1


Top of Form
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Participant 1. Screen shots of Audio and Visual Voice Data Recordings
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Mean Scores for VAK Teaching Approaches
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PARTICIPANT AUDITORY VISUAL KINAESTHETIC

Participant 1 0.341666667 0.403846154 0.244444444

Participant 2 0.258333333 0.288888889 0.261538462

Participant 3 0.523076923 0.35 0.288888889

Participant 4 0.380769231 0.333333333 0.266666667

Participant 5 0.888888889 0.5 0.546153846

Participant 6 0.3 0.542307692 0.241666667

Participant 7 0.325 0.311111111 0.357692308

Participant 8 0.333333333 0.307692308 0.288888889

Participant 9 0.488461538 0.444444444 0.208333333

Participant 10 0.442307692 0.391666667 0.333333333

Participant 11 0.311111111 0.330769231 0.416666667

Participant 12 0.266666667 0.4 0.457692308

Participant 13 0.511538462 0.3 0.155555556

Participant 14 0.466666667 0.625 0.411538462

Participant 15 0.283333333 0.373076923 0.511111111

Participant 16 0.233333333 0.480769231 0.266666667

Participant 17 0.308333333 0.377777778 0.219230769

Participant 18 0.338461538 0.566666667 0.208333333

Participant 19 0.4 0.45 0.319230769

Participant 20 0.411538462 0.266666667 0.244444444

Participant 21 0.311111111 0.238461538 0.270833333

Participant 22 0.733333333 0.415384615 0.161111111

Participant 23 0.398076923 0.15 0.383333333

Participant 24 0.304166667 0.111111111 0.265384615

Participant 25 0.228846154 0.283333333 0.279166667

Participant 26 0.377777778 0.309615385 0.283333333

Participant 27 0.216666667 0.483333333 0.303846154

Participant 28 0.483333333 0.254166667 0.25

Participant 29 0.229166667 0.344230769 0.166666667

Participant 30 0.419230769 0.316666667 0.4

Participant 31 0.5 0.492307692 0.266666667

Participant 32 0.523076923 0.427777778 0.304166667

Participant 33 0.322222222 0.258333333 0.45

Participant 34 0.4875 0.511111111 0.485769231

Participant 35 0.330769231 0.329166667 0.338888889

Participant 36 0.225 0.446153846 0.338888889

VAK Average 0.386197175 0.372643637 0.31100368
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Paired Samples Statistics

Mean N Std.Deviation _Std. Error Mean
Pair1 _AUD_MEAN 3862 e 14137 02356
VIS_MEAN 3726 £ 11257 01876
Pair2 AUD_MEAN 3862 £ 14137 02356
KIN_MEAN 3110 £ 09779 01630
Pair3 VIS_MEAN 3726 £ 11257 01876
KIN_MEAN 3110 36 09779 01630
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Paired Samples Test

Paired Differences Significance
95% Confidence Interval of the
Diference
Mean _ Std. Deviation _Std. Error Mean Lower Upper t o One-Sidedp Two-Sidedp
Pair1_AUD_MEAN-VIS_MEAN 01355 16001 02682 ~04089 06800 505 35 308 616
Pair2  AUD_MEAN-KIN_MEAN 07519 16196 02699 02040 12009 2786 35 004 008

Pair3_VIS_MEAN - KIN_MEAN 06164 14096 02349 01395 10033 2624 35 006 013
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Paired Samples Effect Sizes

95% Confidence Interval

Standardizer® _Point Estimate__ Lower Upper
Pair1 AUD_MEAN-VIS_MEAN Cohen's d 16001 084 244 411
Hedges'correction 16446 082 238 402
Pair2  AUD_MEAN- KIN_MEAN Cohen's d 16196 464 17 805
Hedges'correction 16553 454 115 788
Pair3  VIS_MEAN-KIN_MEAN Cohen's d 14086 437 092 777
Hedges' correction 14407 428 090 760

a.The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.

Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.
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Paired Samples Statistics

Mean N Std.Deviation _Std. Error Mean
Pair1 AUD_MEAN  7.578 e 3.00664 51611
VIS_MEAN  7.3125 £ 333602 55600
Pair2 AUD_MEAN  7.578 £ 3.00664 51611
KIN_MEAN 69361 £ 328472 54412
Pair3 VIS_MEAN 73125 £ 333602 55600
KIN_MEAN 69361 36 326472 54412
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Paired Samples Test

Paired Differences
95% Confidence Interval of the

Significance

Diference

Mean _ Std. Deviation _Std. Error Mean Lower Upper t o One-Sidedp Two-Sidedp

Pair1_AUD_MEAN-VIS_MEAN  -15472 527672 87945 “1.84011 163066 176 35 431 861
Pair2  AUD_MEAN-KIN_MEAN 22167 531741 88623 157749 202082 250 35 402 804
Pair3_VIS_MEAN - KIN_MEAN 37639 5.46289 91048 -1.47199 220477 413 35 e 682
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Paired Samples Effect Sizes
95% Confidence Interval

Standardizer® _Point Estimate__ Lower Upper

Pair1 AUD_MEAN-VIS_MEAN Cohen's d 527672 029 -386 298
Hedges'correction 539328 -029 -au8 201

Pair2  AUD_MEAN- KIN_MEAN Cohen's d 531741 042 -285 368
Hedges'correction 543485 041 -219 360

Pair3  VIS_MEAN-KIN_MEAN Cohen's d 5.46289 069 -259 395
Hedges' correction 558355 067 253 387

a.The denominator used in estimating the effect sizes.
Cohen's d uses the sample standard deviation of the mean difference.
Hedges' correction uses the sample standard deviation of the mean difference, plus a correction factor.
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A Study into VAK teaching strategy for assisting Vocal Technique

SIMPLE GANTT CHART by Vertex42.com

Lee Risdale

https://www.vertex42.com/ExcelTemplates/simple-gantt-chart.html

Project Lead
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Initial Tutorial : Ethics Form Completion

Lee Risdale / Mel Toy

100% 1/10/23 10/1/24

Tutorial: Research & Project Proposal - Complete 

Aims, Objectives & Methodology

100% 29/1/24 29/2/24

Tutorial: Research of VAK Recording 

Considerations - Define best recording Method 

and Consider Logistics of Data storage

0% 3/3/24 28/3/24

Research VAK teaching Styles and structure 

Literature Review

1/3/24 30/4/24

Begin Recording Participants - Prepare Stimuli and 

Set up Data Collection equipment. Organise 

Lessons with Participants

0% 1/4/24 30/4/24

Complete Recording of Participants to begin 

Compiling & Analysing Data

0% 1/5/24 1/6/24

Tutorial: Compile and Assess Data. Begin Data 

Analysis

0% 2/6/24 1/7/24

Tutorial: Complete Analysis & Conclusions 0% 1/8/24 7/8/24

First Draft Submission 0% 8/8/24 16/8/24

Final Completed Submission & Presentation 0% 2/9/24 16/9/24
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