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Proposal
Project: How does a collaborative approach to developing an evidence-based belt training process impact my professional practice?

Context
The project will be set in my private voice studio which has students from age 10 to 80+, with varying abilities and objectives. As a male singing teacher whose training has been mostly in classical singing, my professional development would benefit from further exploring Contemporary Commercial Music (CCM) techniques for singers. Currently, most of my students identify as female and/ or have a female hormonal landscape. Belting is a powerful ‘brassy’ style of singing associated with singers such as Ethel Merman and Patti Lupone (Bourne and Kenny, 2016; Dargin, 2017). It should be noted that voice professionals may have differing and possibly contradictory descriptions of belting (Maxfield and Manternach, 2018). Belt singing is employed in new musical theatre and is increasingly a requirement (Green et al., 2014). This could lead to many singing teachers needing knowledge of how to train belting healthily. Some students join my practice wishing to develop their belting skills. An improved understanding of CMM techniques, such as belting, applied to the female voice would be of great benefit to my professional development and students. Having an evidence-based belt training process could improve my teaching expertise in this area and could benefit other singing teachers and singers. 
Justification
My previous work used Evidence-Based Voice Pedagogy (EBVP) to develop a theoretical belt training process. The purpose of this study is to make the theoretical belt training process usable in practice. Refining the belt training process with further research and input from experts in line with the ethos of EBVP would add to my teaching expertise (Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022). Following will be a practical testing phase where the refined belt training process will be used in my teaching practice. Assessment of the teaching and learning experience during the practical application phase will evaluate any impact on my professional development. A discussion will provide further information for possible future refinements of the training process. The study will adhere to the university’s code of ethics and will take place during lessons with informed and willing participants from my teaching practice in my voice studio (University of Wales Trinity Saint David, 2015).
This project aims to use a collaborative approach to improve my professional practice in the area of belt training. This will be achieved by fulfilling the following objectives:
· [bookmark: _Hlk158044745]To use a Design-based research methodology to guide the study
· To evaluate the theoretical belt training process with independent experts
· To engage in a literature review to assimilate relevant knowledge
· To refine the belt training process with the knowledge gained at each stage of the study
· To introduce the belt training process to participants
· To use the belt training process in lessons
· To gather qualitative data from the student participants
· To analyse the qualitative data
· To reflect on the impact of the belt training process on the learning experience
· To evaluate the impact of this study on my professional development
Impact and intention
Knowledge and experience gained from this could positively impact the teaching and learning in my voice studio. Beyond my teaching practice, the knowledge and findings of this study could benefit singing teachers and singers when training belting.
The broad intention of this study is to refine and test a training process for belt singing. Assessment of the study’s impact on the learning experience and my professional development is the other aspect of this study.
Methods and justification
A pragmatic paradigm has guided the methodological approach of this study to suit the practical possibilities of my work-based setting and being a lone researcher (Morgan, 2007; Feilzer, 2010). The continuous cycles of abductive reasoning associated with a pragmatic paradigm help to keep study design and analyses tied to the data (Feilzer, 2010; Braun and Clarke, 2019). The cyclic nature of the Design-based research (DBR) methodology is compatible with the pragmatic paradigm and the refining of educational research (Feilzer, 2010). DBR is a methodology which aims to design, develop, and understand educational interventions in practice (Hoadley et al., 2002). The DBR process works in structured, iterative cycles of data collection, analysis, and testing to develop educational interventions with a sound evidence base (Cobb et al., 2003; Plomp and Nieveen, 2010). As the Design-based research ethos is compatible with the pragmatic paradigm and Evidence-Based Voice Pedagogy, a combined approach will be applied to this study. Expert collaboration will be used to develop my existing theoretical belt training process into a practical application. The final iteration of the DBR will be a prototype belt training process which will be tested and evaluated in a series of singing lessons. Feedback from the participant singers is a form of collaboration which feeds into the development of the belt training process (Hung et al., 2010; MacLeod, 2011). The student feedback, evaluations, and professional reflections involved in the process will assess the impact of this study on my Continuing Professional Development (Braun and Clarke, 2006, 2019; Hung et al., 2010; MacLeod, 2011).
Each element of the theoretical belt training process flow chart will guide the initial stages of the project (Figure 1). References to ‘Overdrive’ and ‘Edge’ were used to draw a connection between ‘Complete Vocal Technique’ terminology and Roll’s definitions (Roll, 2014, 2016; McGlashan, Thuesen and Sadolin, 2017; Sadolin, 2021) These remain on the legacy flow charts which are the start point of this study. This study will used the Roll’s terms traditional belt for belting up to ~D5 and high belt for belting which goes beyond the traditional belting range (Roll, 2014, 2016). Evaluations of the process by the experts will guide the subsequent iterations of DBR to knowledge which can form a practical belt training process (Hoadley et al., 2002; Feilzer, 2010).

[bookmark: InitialflowChart]Figure 1: EBVP theoretical belt training flow chart (overall process)
[image: ]
(Morris, 2023)

The project will be a qualitative research study using the following methods (details follow):

· Semi-structured interviews or written interviews with experts
· A literature review
· Pre- and post-study interviews with student participants
· Application of the belt training process in lessons
· Student practice logs

Expert interviews will be used to refine the belt training process. Experts will be selected based on their experience of researching singing and training singers to belt. The experts will be asked for input which can improve the belt training process based on their teaching experiences and research knowledge. Expert consultations will include:

· A written introduction to the belt training process
· A written interview
· A follow-up interview (online)
The outcomes of these interviews will be analysed to improve the belt training process and impact the areas researched in the literature review.

A literature review will be conducted to further refine the EBVP belt training process. Expert guidance will guide research into new topics which deepen the evidence base forming a practical belt training process (Plomp and Nieveen, 2010). It is expected that the literature review will investigate relevant research into belting and strategies for teaching belting from voice pedagogy documents, white literature, and grey literature. The review could extend into an investigation of existing belt training methods such as Complete Vocal Technique’s (CVT) overdrive and edge vocal modes (Sadolin, 2021). Other belt training processes may be researched and reviewed. Inclusion criteria will be applied to ascertain the quality of the reviewed material (Merriam, 1995; Denscombe, 2014).

Assessing the practical application of the belt training process will happen in singing lessons after informed consent is obtained. The participants will receive a standardised introduction to the study and belt singing with discussion time. All participants will receive a series of singing lessons (probably six) which incorporate the improved belt training process. Participants will have pre- and post-study interviews to gather data establishing student feelings, knowledge, and experience with belting. Participants will be invited to complete logs after each practice session including belting and to reflect on their practice between lessons. Student practice logs will be in the form of questionnaires with ghosted templates to prompt student reflections on their experiences during the study (Denscombe, 2014). Students will be made aware that they can make audio recordings to support their learning and reflections on their belt training. Qualitative data from the practice logs and surveys will undergo Thematic Analysis to assess and evaluate the efficacy of the belt training process and the students’ learning experience (Braun and Clarke, 2006, 2019).

Participants
There will be up to 3 participant singers and up to 3 independent experts. The singers will be a convenience sample of intermediate singers from my practice or sourced from local performing groups. Participant singing students will be identified by their interest in learning to belt and their availability. The independent experts will be experienced and qualified professionals with experience of training singers to belt. Ideally these teachers would also have experience in the field of voice research. They will be sought through the ‘Voice Geek’ Facebook forum of voice professionals.



Ethics and insider research
Mitigating the Risk to Participants
As with all singing, there is a risk of vocal damage if done in an unhealthy way. Voice teachers often pay attention to student comfort and vocal health, this will be a priority during this study both in data gathering and the application of the belt training process in lessons (Roll, 2014, 2016; Bourne and Kenny, 2016; Morawska, Niebudek-Bogusz and Pietruszewska, 2022). My experience and qualifications as a singing teacher and Vocal Health First Aider will support me in doing this. I have contact with local voice professionals, such as Speech and Language Therapists and physiotherapists with expertise in voice, and will refer participants if required. If unforeseeable physical discomfort or emotional distress occurs, a session can be paused or rescheduled. Students and experts will know they can withdraw from the project at any time. The expert participants will be treated respectfully to ensure a professional interaction. The interviews, surveys, and logs will contain participants’ views and experiences. Anonymity coding will be employed to protect all personal data and analyses will be respectful to all participants. All data will be stored on my password-secured computer to which only I have access.

Mitigating the Risk to the Investigator
Having over twenty years of experience in the field of voice training, I am aware that there can be emotional distress during the learning process and that this distress could be directed at me. I have avenues of support I can use, if required, such as counsellors and psychotherapists.
There is the potential for a conflict of interest with using expert participants, as we are professionals, working in the same field. Independent experts will be sought only through the ‘Voice Geek’ Facebook forum which vets the intake and professional behaviour within the forum. This will support the objective of finding experts with professional conduct and interest in the education of others.

Participants will receive a clear explanation of what is involved in the study; they will be treated with respect and will be offered support if required. Informed consent will be obtained. I would aim to have more interest in participating than is required to ensure enough data is obtained. If consent is withdrawn and there is enough time, a new participant could be invited to join the study. Project planning via a GANTT chart will support time management decisions if the project deviates from the initial plan.

Personal learning outcomes
This study is an opportunity for me to improve my effectiveness when training belting and to improve my students’ learning experience during belt training. This study should feed into my broader professional development by:

· Gaining an improved understanding of belting in female voices
· Gaining an improved understanding of how to train belting
· Improving my knowledge of CCM techniques

[bookmark: Introduction]Report
Project: How does a collaborative approach to developing an evidence-based belt training process impact my professional practice?
Introduction
This research project is intended to contribute to my Continuing Professional Development (CPD) in the field of Contemporary Commercial Music (CCM), specifically the techniques and training of the style of powerful singing known as belting. Belt singing is often described as loud and brassy employing twang, speech-like, bright, and with forward qualities (Bestebreurtje and Schutte, 2000; Deleo Leborgne et al., 2010; Lebowitz and Baken, 2011; Sundberg and Thalén, 2015; Bourne and Kenny, 2016; Roll, 2016). The project was conducted in my private voice studio. My practice includes students with ages ranging from 10 to 80+. I am a male singing teacher whose formal training has centred more on classical styles. Greater knowledge of belting, particularly applied to the female voice, would expand my teaching skills. Singing teachers are often required to teach a variety of styles, including belting, to prepare singers for auditions and performances in professional, amateur, and educational settings, with vocal health as a priority (Benson, 2018). There is an increasing need for singers to belt and therefore singing teachers are increasingly required to teach belting (Green et al., 2014). An evidence-based belt training process could improve the learning experience during belt training. This project aims to balance my knowledge to include more CCM with a focus on belting applied to the female voice. Other singing teachers with similar CPD needs, many singers, and the larger voice community could also benefit from the outcomes of this project.
Justification
Previous work in my master’s degree developed a theoretical belt training process as a lone researcher using the ethos of Evidence-Based Voice Pedagogy (EBVP). That belt training process used anonymity-coded expertise from the public domain. Expertise was gained from information offered by singing teachers on YouTube. This project added active collaboration to build the theoretical belt training process into a practical belt training process with a robust evidence base. Experts with appropriate qualifications, research experience, and experience of teaching belting were selected to support the project objectives. Harnessing the power of collaboration is a key aspect of this work and will be assessed for its impact on my CPD (Cobb et al., 2003; Hung et al., 2010). Development of this belt training process used expert collaboration and research in line with the ethos of EBVP to progress students with the goal of belting (Kincheloe, 2004; MacLeod, 2011; Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022). The belt training process was refined into a prototype educational process which was deployed in a series of lessons. Student feedback from these lessons was used to assess how the belt training process and its development have impacted my CPD via the students’ learning experience (Hung et al., 2010). Feedback from participant singers is also a form of collaboration used in this study to gain knowledge which contributed to my CPD (Hung et al., 2010; Valentine and Kopcha, 2013, p32). Evaluation of this collaborative project assessed the impact of the study on my CPD in the field of belt singing. It is up to each singing teacher or singer to assert applicability to their circumstances of which they are the expert (Denscombe, 2014; Merriam and Tisdell, 2016).
Intended impact
My teaching practice covers a broad range of students with varied goals. Frequently a proportion of my student base wishes to study CCM styles, including belting. The formal training I have undergone has covered more classical styles and techniques than CCM. To serve my client base better, I should develop evidence-based knowledge of CCM styles to give me a sense of self-efficacy in this area (Hoadley et al., 2002; Goker, 2006). CPD in this area will be good for my teaching practice by broadening my teaching abilities and therefore allowing me to work more effectively with students pursuing CCM styles (Goker, 2006). Teachers with similar CPD needs and their students could benefit from this study. Beyond this, singers who can belt with healthy and reliable technique would have a reduced risk of vocal injuries and would support music business profitability (Green et al., 2014; Wilson, 2021; Zuim, Stewart and Titze, 2021).
As academic training for singing teachers in CCM styles is a relatively new area, there may be many teachers with classical training who have students wishing to sing CCM styles (Naismith and Bartlett, 2020). These classically trained teachers and singing teachers with less teaching experience may benefit from a collaborative, evidence-based belt training process. The project may also serve to ‘break down barriers’ of style, tastes, and beliefs about belting being a harmful way of singing (Mackenzie and Knipe, 2006).
Project learning outcomes
· To design a work-based study to develop my knowledge of belting and how to train belting
· To consider the practical and ethical impact of the study design
· To analyse, interpret, critically evaluate, and report relevant research data 
· To consider and recommend future actions based on the findings and evaluation
· To reflect critically on the project, including individual learning about belting, and issues of insider research
Personal learning outcomes
This study is tied to my CPD development area of belt singing and how to train this skill with new knowledge and understanding (Bell and Waters, 2018; Bozeman and Ragan, 2021). Researching this topic provides the opportunity to improve my self-efficacy in training belt singing and to improve my students’ learning experience during their belt training (Moghal and Khanam, 2012; Simonson, 2022). This study should feed into my professional development by:

· Gaining an improved understanding of belting in female voices
· Gaining an improved understanding of how to train belting
· Improving my knowledge of CCM techniques

[bookmark: Methodology]Methodology: Project overview
This study used a collaborative approach to further my professional development by refining an EBVP belt training process. The original belt training process was designed to support singing teachers with little or no formal training in belt singing styles. During the study, the belt training process was refined and evaluated by:
· Collaborating with experts in belting
· Research
· Use in singing lessons to evaluate its impact on students’ learning experience
Student evaluations of belt training in lessons were a form of collaboration which both developed the belt training process and fed into an assessment of the impact of this study on my professional development (Hung et al., 2010; MacLeod, 2011).
This study was conducted at an intersection of interpretive and transformative paradigms. A pragmatic paradigm overarches the study, as data gathering and analysis were tailored to suit the practicalities of my voice studio, participant sampling, the necessities of being a lone researcher, and the time constraints involved (Teddlie and Yu, 2007; Saldaña, 2013). The interpretive aspects arose from Thematic Analysis (TA) of data (Kawulich, 2001). Gaining knowledge from singing teachers with belting expertise was a bricolage opportunity to improve my ability to teach belting (Rogers, 2015). The transformative part of the study came from the study’s intent of empowering singers and singing teachers through knowledge and ‘myth busting’ (Kawulich, 2001). As the project was multifaceted, it challenged and developed my previous knowledge and beliefs regarding belting (Debesay, Nåden and Slettebø, 2008). As a researcher emic in the study, I was aware of the impact of the possibility of bias in the interpretation of the data. The feedback from students, with whom I have an existing relationship, was another aspect of potential bias in the study (Mercer, 2007; Saidin, 2017; Darwin Holmes, 2020). The existing rapport and trust could be viewed as a beneficial bias as this can encourage candour when giving feedback and adding clarity to my interpretation of the feedback; as such these biases were considered a part of the study not to be eliminated (Mercer, 2007).

Development of the theoretical belt training process
[bookmark: EBVPVenn]In my previous study, EBVP was the ethos used to synthesise a belt training process. EBVP aims to keep voice pedagogy at the intersection of voice research, voice teacher expertise and experience, and student goals and perspectives (Figure 2) (Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022). 
Figure 2: Evidence-Based Voice Pedagogy Venn diagram
[image: A diagram of a pedagogy
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(Morris, 2023)
Previously, singing teacher expertise was sourced from YouTube belt training tutorials. The justification was that the internet is an increasingly popular source of information for the public, therefore singers may enter a voice studio with belt training concepts from YouTube (Helding, 2012; Pow and Li, 2015; Kulasegarah, McGregor and Mahadevan, 2018). Awareness of the impact of Internet learning was an aspect of the previous study. YouTube singing teacher expertise was analysed and cross-referenced with an archive review of peer-reviewed voice research. From this, a process of qualitative evidence synthesis was used to develop the theoretical belt training process (Walsh and Downe, 2005; Downe et al., 2019). The previous belt training process aimed to guide the initial training of singing teachers and students new to belting. This study continued and further developed this aim.

Justification of methodology
The theoretical belt training process feeding into this study was designed with the ethos of EBVP (Ragan and Maxfield, 2021). Further development of the belt training process aimed to work in harmony with this ethos. Design-based research (DBR) encompasses empirical education research and theory-driven design, aiming to solve complex educational problems and to advance understanding and knowledge of their practical application (Hoadley et al., 2002; Plomp and Nieveen, 2010). As DBR has complementary aims it was used to guide this study (Hoadley et al., 2002):
· To research the complexities of an educational environment
· To discover the factors which most impact learning
· To create usable knowledge.
[bookmark: DBRIterativeProcess]DBR methodology was applied to my existing theoretical belt training process and involved an iterative process. Successive iterations of research and development involved in DBR develop knowledge systematically in similar ways to experimentation in quantitative research (Figure 3) (Cobb et al., 2003).
Figure 3: Illustration of a DBR iterative process
[image: A diagram of a diagram of a process
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(Cortez and Warr, 2021)
The DBR iterations of this study were: gaining expert knowledge, conducting a literature review, application of the refined belt training process to lessons, and analysing student feedback. Each stage was used to seek cumulative refinements to the belt training process, forming a practical evidence base for singing teachers (Plomp and Nieveen, 2010). The final evaluation assessed the impact of this study on my CPD.

DBR has facets which support the aim and objectives of this project: educational design, development, and evaluation (Hung et al., 2010). DBR harnesses the power of expert participants to evaluate a problem which guides future research, forming and refining an educational intervention (Hung et al., 2010). DBR methodology has the potential to improve the instructional information for singing teachers, furthering teacher development and student goals (Hung et al., 2010, p78). Iterative stages of inquiry, analysis, development, testing, and evaluation are at the core of the DBR methodology; these processes were used in this study to support systematic development of the belt training process (Hung et al., 2010; Merriam and Tisdell, 2016).
Summary of objectives:
· To use a Design-based research methodology to guide the study
· To evaluate the theoretical belt training process with independent experts
· To engage in a literature review to assimilate relevant knowledge
· To refine the belt training process with the knowledge gained at each stage of the study
· To introduce the belt training process to participants
· To use the belt training process in lessons
· To gather qualitative data from the student participants
· To analyse the qualitative data
· To reflect on the impact of the belt training process on the learning experience
· To evaluate the impact of this study on my professional development


Methods
The project was a qualitative research study using triangulation of data sources and methods to improve validity, analysis, and conclusions drawn (Walsh and Downe, 2005; Plomp and Nieveen, 2010). Maintaining consistency with DBR, each stage of data collection involved inquiry and analysis (Hoadley et al., 2002; Valentine and Kopcha, 2013). The expert interview analysis led to areas of research in the literature review which is also an inquiry and analysis (Plomp and Nieveen, 2010). The cumulative analysis at this stage steered to development of the belt training process with a greater research and expertise evidence base (Valentine and Kopcha, 2013; Spector et al., 2014). This refined version of the belt training process was then used in singing lessons with participant singers and formed another stage of inquiry and analysis: the practice logs, and the pre- and post-study surveys. The Evaluation will assess the impact of design-based research on the belt training process and the impact of the study on my CPD (Hung et al., 2010; Spector et al., 2014).

TA was used to explore themes in all the stages of inquiry. Interpretive rigour was increased by the systematic approach of TA (Lincoln, Lynham and Guba, 2011). TA theme development and reflexive notes serve to maintain the researcher’s awareness of themselves in the analysis and conclusions due to its embedded systematic process and rigour (Merriam and Tisdell, 2016; Braun and Clarke, 2019).

Data gathering methods used in this study:

· Semi-structured interviews or written interviews with experts
· A literature review
· Pre- and post-study interviews with student participants
· Application of the belt training process in lessons
· Student practice logs

Anonymity-coding was applied to all expert and student data to ensure privacy. Participant interactions fell within the ethical protocols of the university and used an approach of ‘privacy by design’ within the study (University of Wales Trinity Saint David, 2015; Borrett, Sampson and Cavoukian, 2017).
The first iteration of the DBR process was an inquiry via expert interviews. Independent expert volunteers were sought with experience of training singers to belt and of researching singing. Experts were invited to evaluate the existing belt training process and to offer modifications, pedagogical insight, and relevant research. In planning, it was hoped that the expert feedback would lead to improvements through expansion, reduction, or refinement of the belt training process (Hoadley et al., 2002; Plomp and Nieveen, 2010; Denscombe, 2014). During the planning stages, the number of potential experts was limited to four to allow time for quality analysis to balance the challenges of working as a lone researcher (Denscombe, 2014; Bell and Waters, 2018). Two of the four potential experts were available in the consultation stage of the project. As the study was being conducted by a lone researcher, a pragmatic decision was made to continue with the two experts. Validity and reliability would be impacted but data analysis timescales of the project planning did not allow for adding a new expert at that stage (Plomp and Nieveen, 2010). Researcher adherence to the DBR, TA, and ethical protocols aimed to maintain good standards of trustworthiness, validity, and reliability in the study (Merriam and Tisdell, 2016).
Expert consultations included:
· A written introduction to the belt training process 
· A written interview
· A follow-up interview (online)
The data gathered from these interviews was analysed using TA approaches to uncover concepts and knowledge which could improve the belt training process (Braun and Clarke, 2006, 2019). Interview analyses were used to give direction to the literature review: the second iteration of the DBR process (Hung et al., 2010; Plomp and Nieveen, 2010). Expert interviews uncovered new areas of research and broadened the evidence base of the belt training process. A literature review is an opportunity to increase understanding of the expert input, bolster the evidence base, and allow for the assimilation of knowledge (Merriam and Tisdell, 2016; Cooper et al., 2018).
The third iteration of the DBR process was the practical application of the belt training process in singing lessons. This was conducted with informed consent from the participant singers. Data collected was used to assess the teaching and learning experience, the analysis of which fed into an evaluation of the belt training process, and the impact of this study had on my professional development. The discussion and evaluation can be considered as a final iteration of the DBR process (Cobb et al., 2003). After an introduction session participants received a series of six singing lessons with the belt training process informing the work. Data gathering from participants included pre- and post-study interviews which formed an inquiry into student experiences, knowledge, and feelings about belting. Additional data gathering used student practice logs with ghosted templates encouraging freeform responses regarding their belt training and learning experiences during the study (appendices 7, 8, and 9). The surveys and practice logs were a further opportunity for inquiry by encouraging student reflections on their learning experience and the belt training process which ultimately offer insight into my CPD (Hung et al., 2010; Valentine and Kopcha, 2013). Evaluation of the study assessed if usable knowledge had been uncovered, and whether this knowledge aided the teaching and learning in a complex ‘real-life’ setting. This was the method which measured the impact of this study on my CPD (Hoadley et al., 2002; Spector et al., 2014).

Participants
Validity in the study was addressed using triangulation of data sources with the involvement of the two experts, the literature review, and the three female participant singers (Plomp and Nieveen, 2010). Due to personal reasons, one student participant could not complete the project and an additional participant was added to maintain the desired number of singers and lessons. Convenience sampling was used to source participant singers within my client base, by their interest in learning to belt, little or no belt training, and their availability (Teddlie and Yu, 2007; Denscombe, 2014). The participant students received an introduction to the study and belt singing. Discussion and the opportunity for students to seek clarification were part of the introduction session. The project introduction and accompanying documents were the basis on which the participants gave informed consent (University of Wales Trinity Saint David, 2015). 
Expert participants were sought through the ‘Voice Geek’ Facebook forum. Independent experts were professionals invited to volunteer in the study (Denscombe, 2014). The advert called for an expression of interest and contained information about the study. Preference for inclusion was given to qualified belting experts with greater experience in the field of voice teaching and research as this supported a comprehensive and systematic literature review (Cooper et al., 2018). Experts received a written introduction to the study and given the opportunity to ask questions before agreeing to participate. All participants gave informed consent based on the university’s guidelines (University of Wales Trinity Saint David, 2015).

The structure of this report is underpinned by the iterative nature of the DBR methodology. Each stage of the report has embedded data, analyses, reflections, and pedagogical implications included the iterative cycles of the DBR methodology:

· Design-based research stage 1: expert consultations. This includes findings, analysis, and belt training process suggestions for improvement
· Design-based research stage 2: literature review. This was informed by the expert consultations, including an analysis to reveal ideas for improvement of the belt training process
· Design-based research stage 3: assessing practical application. Data gathering and analysis of student feedback and logs
· Discussion: Analysis and evaluation of the DBR process and the study
· Reflections and evaluation
· Conclusion
All preparation, analysis, coordination and writing-up was conducted by me. Workload planning has culminated in the following workflow (see GANNT chart following, Figure 4).

[bookmark: GANNT]Figure 4: Project planning GANNT chart
[image: ]


[bookmark: DBRStage1]Design-based research stage 1: expert collaboration
Experts were given a copy of the theoretical belt training process with information about its development. A written interview was used to seek their expertise and feedback (transcripts are included in appendices 5 and 6). A live follow-up interview was conducted with both experts to ensure clarity of communication in the understanding of their responses to increase the quality of data analysis (Gill et al., 2008; Saldaña, 2013; Harding, Gantley and Taylor, 2017). The expert input data was analysed for its implications in the practical application of belt training.
Expert interview data analysis
The experts agreed with the themes which were present in the initial synthesis of the belt training process. An area of difference evident in the interviews was that of vocabulary. Expert 2 referred to this challenge in the singing profession as the ‘vocabulary jungle’ (2, 2023). An example of this was the belting prerequisite called ‘breathing training’. The intention of that label was to be broad enough to encompass any aspects of singing linked to airflow and air pressure.
‘Breathing training is not necessary because we already know how to breathe. To produce a high-intensity sound in a healthy way, the important thing is to lengthen the closing phase of the phonatory cycle…’ (1, 2023)
This statement was very helpful in indicating areas of research in the literature review. Later in the interview, Expert 1 suggested that ‘it is essential not to use deep breaths’ for belting. Both statements could be construed as having a connection with the breathing system. Pedagogical implications of this information relate to a teacher being able to teach a student to lengthen the closing phase of the phonatory cycle and to support a singer not to use deep breaths. Both experts agreed that teachers need knowledge of how belting is produced and to have a clear way of explaining concepts to students to avoid confusion in the ‘vocabulary jungle’ (2, 2023). Other prerequisites of the training process are included in the analysis of ‘high belt’ and ‘traditional’ belt training discussions. The discussion of developing twang and high belting part of the belt training process follows (Figure 5).

[bookmark: HighBeltPathway]Figure 5: Developing twang and high belt exercises

[image: A screenshot of a music sheet
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‘Since most students learn by imitation at first, you have to be very careful about the examples you give them.’ (1, 2023)
Using imitation and examples can play an important role in developing belting. A teacher would need the knowledge to make judgements about which examples are beneficial to a student’s learning.
Familiarisation with twang ‘can be very useful to get access to the upper harmonics’ (2, 2023). Both experts said they had used twang exercises like those in the existing flow chart (figure 5). Additional suggestions were to use a ‘very whiney impression of a toddler having a tantrum or making fun’ (2, 2023) and not to practice belting in ‘a particularly low vocal range’ (1, 2023). Developing twang can lead to high belting because ‘high belt uses higher frequencies to give [the] impression of loud without thick folds.’ (1, 2023). Expert 1 suggested ‘nasal consonants can reduce vocal fold closure’. Conversely, the consonants ‘b, t, and g’ can ‘use too much glottal pressure’ and ‘y can help the onset’ (1, 2023).
[bookmark: TraditionalBeltPathway]Expert 2 suggested the benefits of a teacher’s ‘understanding of which vowels will… avoid just being in twang and get into the F1/H2 relationship’ required for traditional belting (2, 2023). They specified the benefit of a teacher having a sound understanding of basic vocal acoustics when training belting. Discussing how much to open the jaw for traditional belting, Expert 1 had concerns about ‘developing fixed opening measurements’ as they felt this could impair the individualisation when teaching (1, 2023). Referring to aspects ‘training the vocal tract’ (see Figure 6).
Discussing the important developments in their ability to teach belting, Expert 2 said: 
‘For myself it was a combination of twang and reduction in subglottal pressure and developing a strong “mix” and “head voice”, which I could then lean into acoustically. I do define “muscle belt” and “Acoustic belt” with my students.’ (2, 2023)
These two variations of belting seem to provide a connection between the technique sensations and the sound. This seems to line up with the other expert’s descriptions of the two types of belting and is worth considering in the literature review and pedagogical implications. Both experts offered some specific research and researchers to support a deepening of the evidence base underpinning the belt training process. 

Figure 6: Developing traditional belt
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(Morris, 2023)

Expert 1 suggested the importance of ‘exposure to loud sounds’, ‘allowing yourself to be loud’, having an active body, a ‘relatable way in’, and practice in their personal development of belting and their students’ belt training (1, 2023).
Other themes suggested to increase teaching effectiveness are broader teaching skills and knowledge:
· Student psycho-social factors
· Randomised practice structure
· Habituation and proprioception
· Asking students about their sensations when they make attempts to belt
· Challenges around vocabulary associated with belting and potential confusion which could stem from this
‘The training to be able to belt will also comprise an emotional and social acceptance and non-rejection of sound and body training, not only vocal training.’ (1, 2023)
A psycho-social factor suggested as an important precursor to belting was a student’s emotional connection with the idea of being loud. It was offered that it can be ‘helpful if the student can become familiar with these types of sounds’ (1, 2023). Expert 1 was suggesting cultural and experiential associations with being loud or quiet in social interactions can influence a singer’s comfort with making loud sounds. ‘The student has to "allow" himself to be able to make this sound’ (1, 2023). A student’s sense of self-efficacy can be affected by social factors which can influence their singing (Lewis and Hendricks, 2022; Liu, 2022). In a case where a singer is uncomfortable making loud sounds, Expert 1 suggested building comfort with being loud should be explored before belting. Expert 2 highlighted the importance of a teacher’s understanding of a singer’s history with singing at higher energy levels. They suggested that some students need to ‘re-balance’ before working at progressively higher energy levels before belting (2, 2023). ‘High-intensity vocal work needs the help of muscular body structures beyond the larynx’ (1, 2023). Singing teachers would need to assess a singer’s history and comfort with high-energy singing. When and how to work at ‘high-intensity’ to create a belt sound are questions with important answers for a teacher and a singer (Bestebreurtje and Schutte, 2000; Deleo Leborgne et al., 2010; Sundberg and Thalén, 2015; Zuim, Stewart and Titze, 2021). These situations are examples where both experts indicated the need for a teacher to have knowledge which enables them to individualise the process.
Randomised practice structure from Motor Learning Theory (MLT) was suggested as important in training. This is where ‘a variety of motor skills are exercised in no particular order…increases in retention and transfer of new motor skills’ (1, 2023). The pedagogical implication of this is that teachers would ‘not always be able to use the same exercises or resources’ (1, 2023). Expert 1 suggested that teachers ‘incorporate different feedback strategies constantly’ to reap the benefits of MLT research regarding feedback. They further suggested that teaching and learning can be improved when a ‘student gives the missing information from their proprioception’ and later gave a caution about habituation (1, 2023).
‘[Habituation is when] you do for a long time, because of the dynamic nature of proprioception, it will stop "feeling" difficult or laborious…’ (1, 2023)
A teacher’s seeking information from a student’s sensations internal feedback and habituation suggests researching MLT (Schmidt and Lee, 2005; Van der Lubbe et al., 2018; Maxfield, 2019). These teaching skill themes are investigated in the literature review.
‘Belt quality is used on a very ad hoc basis, at very specific times… the more the student knows his or her voice, the easier it becomes’ (1, 2023)
Themes related to the arc of vocal abilities and maintaining vocal health were present in the interviews. Expert 1 warned that with a ‘high-intensity vocal task, the danger will always be greater than with low-intensity tasks.’ (1, 2023). Helping a student to understand the ‘balance between effort/tension’ and being ‘active but not rigid or tense’ were suggested as important in the belt training process (2, 2023).
‘For new belters, help students not to do more…get them to use a positive emotion: joy with a loud voice. Help them to find the way in. Speak first. Find the start point for the student and work from there.’ (1, 2023)
Vocabulary was researched and is discussed in the literature review to raise awareness of this potential challenge in teaching. New terminology can evolve and branded methods of singing sometimes create new terminology, such as Estill or Complete Vocal Technique (McGlashan, Thuesen and Sadolin, 2017; Maxfield and Manternach, 2018; Sadolin, 2021; Morawska, Niebudek-Bogusz and Pietruszewska, 2022). ‘Many methodologies [with different] trademarking and branding’ have the potential to create challenges or give additional clarity to teaching and learning (2, 2023). Since the development of the term CCM, there has been an increase in research which can support CPD for those teaching CCM vocal techniques (Roll, 2016; Naismith and Bartlett, 2020). Terminology can differ between qualified, experienced professionals when analysing and describing belting (Bourne and Kenny, 2016; Roll, 2016). This aspect of the review will aim to aid an awareness of the variation of vocabulary used in relation to belting. Teachers and singers will need to navigate this with a teacher needing to make their own decisions about which terminology is appropriate for their teaching and students (Denscombe, 2014; Merriam and Tisdell, 2016).
The broad sentiment of the feedback from the experts was that the belt training process is a good starting point for teachers, which is its intended purpose. The experts agreed with the idea that teachers should aim to be able to individualise training to suit student needs. Individualisation went beyond the original scope of the belt training process as the experts agreed with the foundation of the process and suggested the need to individualise it. As a result the literature review was retargeted to deepen the evidence base and broaden the knowledge of a teachers in service of individualised belt training (Kincheloe, 2004; Robinson et al., 2011; Lindqvist et al., 2023). As such the process flow chart was simplified by removing the exercises and references. Students’ learning and teaching efficiency in lessons can be supported with this simplified resource (Becker, 2020). Supplementary information is now separated from the flow chart which allows the process to be accessible to students as a learning resource.
The literature review and analysis included in DBR stage 2 is a learning opportunity for novice teachers of belting (Munna and Kalam, 2021). It is suggested that teachers assimilate the information and then synthesise their own resources to inform their teaching decisions (Downe et al., 2019). The process of assimilation and synthesis allows teachers to make their assessment of how information applies to their knowledge base and teaching practice in which they are the experts (Denscombe, 2014; Merriam and Tisdell, 2016). Considering the expert feedback regarding the belt training prerequisite ‘breathing training’, ‘appropriate control of airflow and air pressure’ a rewording has been included in the revised flow chart (Figure 7). The simplified presentation of the flow chart forms a belt training tool supporting teaching choices and could be used as a learning resource for students.
[bookmark: RevisedBeltTrainingProcess]Figure 7: Revised belt training process
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(Morris, 2023)

[bookmark: DBRStage2]Design-based research stage 2: literature review
Voice research has identified a shift of demand on musical theatre singers from classical techniques to an increased use of belting and belting to higher pitches (Green et al., 2014; Roll, 2014). Singers and their teachers need to develop techniques to execute the demands of music in current performance (Roll, 2014). Music professionals have been shown to have differing opinions and descriptions of belting which could be a source of confusion for teachers developing their skills in this area (Roll, 2014; Bourne and Kenny, 2016). Historically much voice research and training has been centred on classical singing, potentially leaving some teachers with CPD needs related to CCM styles (Naismith and Bartlett, 2020). As voice research has broadened to cover CCM, aesthetic bias is shifting from classical singing as being the only ‘right technique’ (Steinhauer and McDonald Klimek, 2019; Sadolin, 2021). This belt training process was originally intended as a starting point for a teacher in the first stages of their ability to teach belting. Feedback from the experts in the DBR stage 1 of this project has focused on the aim of this review. The experts of this study agreed that any application of the belt training process should be individualised for each singer. In addition to building an evidence base of belting in support of individualisation, the narrative of this review aims to support teachers in deciding the next steps of their belting CPD (Warwick, 2007). The themes of the literature review will form a narrative which links voice research to the expert data (Braun and Clarke, 2006, 2019; Wolfswinkel, Furtmueller and Wilderom, 2013).
The review is tied to prerequisites from the belt training process and expert suggestions regarding the knowledge a teacher requires for individualising belt training. The first section covers themes regarding student associations with being loud, familiarisation with twang and belt sounds and physiological descriptions of twang and belting. The following section covers other themes suggested by the experts: good teaching practice vocal mimicry, audiation, and MLT. The next section discusses the themes of vocal acoustics, subglottal air pressure, and the vocal folds which leads to a discussion of vocal health.

‘Student associations with being loud’ is the first theme which came from the expert interviews and could impact any attempts to belt. It was suggested that there are many reasons which may cause discomfort around being loud for a student. Although individual responses may vary, cultural and societal influences could impact a singer’s association with being loud, influences such as sexism, racism, and sexuality or gender-based prejudices (Fouché, 2006; Welzer-Lang, 2008; Trahar, 2009; Redmond, 2015; Wehr, 2016; Caraballo, 2019). The effects of societal influences have been found to feed into the developing sense of self in young people which in turn can influence learning (Opie, Southcott and Deppeler, 2017). A positive learning environment can support the development of a student’s self-efficacy leading to improved attempts when learning a new skill (Creech and Hallam, 2015; Stephenson, 2018; Hogle, 2021; Lewis and Hendricks, 2022). It is possible that increased awareness of voice disorders could lead to fears of loud singing (Morawska, Niebudek-Bogusz and Pietruszewska, 2022). Following the EBVP ethos has the potential to empower teachers with knowledge, including vocal health, which can guide a student to their goals (Ragan and Maxfield, 2021).
The theme of body activation came from the expert interviews as supporting the development of belting (1, 2023). It has been found that physical exercise can positively impact voice production (McHenry and Evans, 2016). The study by McHenry and Evans (2016) showed that, without a vocal warmup, physical exercise improved estimated subglottal pressure, airflow, and vocal efficiency, aspects of technique which could have positive impacts on ‘greater effort levels’ belting requires (Bourne and Kenny, 2016). That study excluded participants who were fatigued from the exercise and acknowledged further questions around the application of exercise before singing. Physical therapy, stress management, and exercise are used for remedial benefits to the voice, such as Muscle Tension Dysphonia (Tomlinson and Archer, 2015). Appropriate use of exercise could support the voice as a preventative measure, although specific research would need to be carried out to ascertain the most beneficial use, such as individualisation and timing before a performance (McHenry and Evans, 2016).

[bookmark: _Hlk158994391][bookmark: _Hlk158994419]The experts agreed that being familiar with the sounds of belting and twang would help belt training. The expert collaboration reinforced the need to clarify the difference between traditional belting and high belting (Roll, 2014). The interviews supported my growing understanding of the two forms of belting and twang. The experts discussed the importance of having good-quality examples for a student. Analysis of the expert interviews revealed themes implying that teachers need to be familiar with the sounds of belting and to have a comprehensive understanding of belting. Teachers must be capable of demonstrating sounds in training and selecting demonstration recordings which support effective learning (Hodges and Franks, 2002; Moss Erickson, 2019, 2023). Expert 1 highlighted the potential negative outcomes of a student learning from a low-quality execution in recording or demonstration. Their concern was that a demonstration with an imbalanced coordination may cause a student to learn that imbalance (Moss Erickson, 2019; 1, 2023). Guidance from a mentor would support a teacher in developing their ear to discern good examples and good attempts by students in lessons (Lindqvist et al., 2023). These collaborations with experienced CCM teachers could solidify a teacher’s knowledge base and secure the effectiveness of their ability to teach belting sooner (Goker, 2006; Warwick, 2007).
[bookmark: _Hlk158994438][bookmark: _Hlk158994469][bookmark: _Hlk158994495]Expert 1 offered a physiological description of twang: retracting the false vocal folds, a higher larynx, a high tongue, and a narrowing of the epiglottal sphincter (1, 2023). Expert 2 said that training twang can help a student access upper harmonics while training tongue position and the pharynx (2, 2023). Research supports that belting employs a higher tongue position and uses resonance strategies which enhance higher harmonics by modifying vowels to achieve a chest voice sound higher in the range (Bestebreurtje and Schutte, 2000). Physiological similarities between belting and twang are important pedagogical considerations for training belting. Research by Echternach et al. (2014) showed that the pharynx is wider for most vowels in the chest register (modal voice) than in belting but not all vowels. The pedagogical implication is that belting is not the same as modal/ chest voice (Echternach et al., 2014). Physiologically, twang can be described as a high tongue position and a narrowing of the aryepiglottic sphincter (Sundberg and Thalén, 2010; Bourne and Kenny, 2016; Nair, 2023; Steinhauer and Eichhorn, 2023). Sound descriptions of twang are when singing mimics a plucked guitar string creating a ‘bright, ringy, brassy, or metallic’, tone which gives the ‘impression of energy and expressivity’ (Sundberg and Thalén, 2010; Bourne and Kenny, 2016; Saldías et al., 2021; Titze, 2022). These qualities seem to form the basis of twang’s use in the ‘acoustic recipe’ for high belting (1, 2023; 2, 2023).
[bookmark: _Hlk158994526][bookmark: _Hlk158994603]Exploring the area of teacher demonstrations leads to the use of vocal mimicry in singing lessons. Vocal mimicry is an aspect of how singers develop control over the muscles involved in a vocal motor skill and feeds into a singer’s sound imagination (Verdolini, 1998; Hodges and Franks, 2002; Roll, 2014; Moss Erickson, 2019, 2023; Titze, 2022). Sound imagination is audiation and can be used in conjunction with memory to reproduce a sound without an external reference (Moss Erickson, 2019, 2023). Developing the audiation of belt and twang sounds could support a teacher by fulfilling the need to choose good quality examples and giving good demonstrations, as encouraged by the experts and voice research. Teacher CPD and mentorship is a route which would support a novice teacher of belting to develop the ability to discern and demonstrate good examples in lessons (Maxfield, 2011; Saldaña, 2013; Denscombe, 2014; Merriam and Tisdell, 2016). A teacher can develop the ability to hear the different frequency components of sounds (Lorince, 1997; Stillitano et al., 2017). This would enable teachers to demonstrate sounds and to choose good-quality examples for student resources. It has been shown that the voice can access sound qualities it can hear (Lorince, 1997; Stillitano et al., 2017). Teachers should consider if this is an aspect of training which would benefit their students (Dixon, Lee and Ghaye, 2016; Lindqvist et al., 2023).
[bookmark: _Hlk158994670]Practice, regular attempts at a motor skill, has been shown as a key factor in motor learning (Steinhauer and Eichhorn, 2023). Steinhauer and Eichhorn (2023) offered that after practice and practice structure, feedback was the next most important factor in motor learning. Feedback could be in the form of biofeedback or external verbal feedback. Frequent knowledge of results (external verbal feedback) can help a singer in the learning of a new vocal skill (Maxfield, 2013; Steinhauer and Eichhorn, 2023). This can be as simple as a teacher saying “That was correct!” or “You missed that one.” immediately after a singer’s attempt (Steinhauer and Eichhorn, 2023, p2). A student’s biofeedback and analysis of their performance are important aspects of learning; waiting a few seconds before teacher feedback is given can allow this to take place (Maxfield, 2011).
[bookmark: _Hlk158994711]Another perspective on Nix’s (2017) study was offered by Steinhauer and Eichhorn (2023) who also noted that randomised practice structure in vocal learning was beneficial with moderate to large effects being observed, specifically training twang. However, they advised caution in generalising this idea because of the small sample size. While waiting for further research in this area, teachers need to use their professional judgement about the benefits of a randomised practice structure for each student (Denscombe, 2014; Merriam and Tisdell, 2016). It would be interesting to research any possible physiological and neurological connections between randomised practice structure and Roll’s (2014, 2016) ‘arc of vocal abilities’, where effective belt training was observed to have regular variation of vocal tone, register, and style within each lesson. Teachers and students should be aware that randomised practice can lead to decreased performance of a novel vocal task in the short term but lead to increased performance in the later stages of motor learning (Steinhauer and Eichhorn, 2023). The belt training process idea of ‘working progressively’ is supported by the concepts from these studies and the expert feedback.
[bookmark: _Hlk158994809]When discussing twang, the experts suggested that it helps students gain access to ‘upper harmonics’, which they discussed as being particularly important for high belting (1, 2023; 2, 2023). The expert explanations of high belt used descriptions such as a ‘twang recipe’, ‘acoustic belt’, and using high frequencies to give the impression of loud without using thick vocal folds. The expert interviews suggested singing teachers would benefit from having an understanding of vocal acoustics. Measurements of vocal acoustics are used to quantify aspects of singing such as twang and belting in voice research. Important terminology frequently used in vocal acoustics includes descriptors such as ‘upper harmonics’, ‘high-frequency components’, and ‘formant tuning’ (Schutte and Miller, 1993; Bestebreurtje and Schutte, 2000; Pabon et al., 2014; Flynn, Trudeau and Johnson, 2020). The term fundamental frequency (referred to as F0 or H1) refers to what we hear as the pitch (Bozeman, 2013; Herbst, Story and Meyer, 2023). A ‘pure’ sound contains the fundamental frequency plus a series of harmonics at higher frequencies (Bozeman, 2013; Herbst, Story and Meyer, 2023). A ‘real’ sung tone is more complex than a pure sound wave. The fundamental frequency, laryngeal register, phonation mode, and intensity of sound impact the number and strength of harmonics present in a sung tone (Bozeman, 2013; Guzman et al., 2013). Narrowing of the aryepiglottic sphincter has been ‘advocated for enhancing the vocal resonance of speech and song’ (Steinhauer and Eichhorn, 2023, p2).
From a vocal acoustics perspective, resonance is when the air molecules in the vocal tract respond with a greater strength of oscillation at certain frequencies called formants (Bestebreurtje and Schutte, 2000; Bozeman, 2013; Guzman et al., 2013). The vocal tract shape can change which can change harmonics and trigger a different resonance in a sung tone (Bestebreurtje and Schutte, 2000; Bozeman, 2013; Guzman et al., 2013; Graf et al., 2020). The first two formants above the F0 are called vowel formants and are important for singers as they are ‘most responsive to vocal tract shape’ (Deleo Leborgne et al., 2010; Bozeman, 2013). Singers can change the vocal tone by defining and modifying vowels which alters the vowel formants (Deleo Leborgne et al., 2010; Bozeman, 2013). Singers can learn to control the vocal tract shape and therefore change the interaction between resonance frequencies and vowel formants. The interaction of these frequencies can be used to create sounds such as a twang quality or a belt quality (Bestebreurtje and Schutte, 2000; Flynn, Trudeau and Johnson, 2020; Herbst, Story and Meyer, 2023). Twang has high-frequency components up to 2kHz (Sundberg and Thalén, 2010; Saldías et al., 2021; Titze, 2022). The vocal resonance referred to by Steinhauer and Eichhorn in (2023) is connected to acoustic energy in the 3 kHz range which adds the perceived loudness and brassy qualities associated with belting (Sundberg and Romedahl, 2009; Sundberg and Thalén, 2010; Saldías et al., 2021). While there is not one accepted definition of belting, research has shown singers can use different resonance strategies by enhancing high-frequency components to create the desired intensity of sound (Bestebreurtje and Schutte, 2000). The adjustments of the throat which match F1 and H2 create a projected sound, a vowel modification accompanying this can create the ‘belt’ sound associated with CCM singing (Bozeman, 2013; Herbst, Story and Meyer, 2023). It seems that the singing teacher’s role is to guide a singer to hear the qualities of belting and to find a flexibility of control over the various muscles which give rise to the resonance strategies of belting.
It is thought that biofeedback guides adjustments of the vocal tract which are thought to play a part in vocal learning and increasing vocal efficiency (Maxfield, 2013; Graf et al., 2020; Steinhauer and Eichhorn, 2023). Involving students in questioning and reflection can lead to greater student engagement, self-reflection, and empowerment, which could support a student in tuning into their biofeedback and nurture self-efficacy with new vocal motor skills (Creech and Hallam, 2015; Wulf and Lewthwaite, 2016; Maxfield, 2019; Graf et al., 2020; Saulius and Malinauskas, 2021).
Specific themes from the expert discussions regarding airflow and the vocal folds were in the areas of effort versus tension, understanding vocal fold closure, semi-occluded vocal tract exercises and their impact on inertance. Semi-occluded vocal tract exercises (SOVTEs) use an external tool or the articulators to lengthen or narrow the vocal tract (Dargin and Searl, 2015; Manternach, Clark and Daugherty, 2017; Manternach, Maxfield and Manternach, 2021). An external SOVTE tool might be singing through a straw (into air or water) or covering the mouth with one’s hand (Guzman et al., 2015; Manternach, Clark and Daugherty, 2017). SOVTEs using the articulators are exercises such as sustained voiced fricatives, trills (tongue or lip), and others which make a convergent vocal tract towards the mouth (Dargin and Searl, 2015; Manternach, Clark and Daugherty, 2017). Part of the influence for the (2021) study by Manternach, Maxfield and Manternach was previous research which indicated benefits using SOVTEs for voice therapy, choral, and classical singing. Although it seems possible that these benefits could benefit CCM technique, research has not yet established an evidence base. Evidence shows that after SOVTEs there are measurable helpful changes to glottal closed quotient (CQ), impedance, vocal efficiency, and a singer’s sense of effort (Gaskill and Quinney, 2012; Dargin and Searl, 2015). These studies were small-scale and involved trained singers. Gaskill and Quinney (2012) noted that the benefits of SOVTEs were greater in untrained singers but noted the outcomes were inconsistent. Inertance in the vocal tract is the change of acceleration of supraglottal air which may aid vocal fold vibration (Guzman et al., 2015). When discussing vocal efficiency, Titze (2015) highlights the importance of the relationship between inertance, vocal fold adduction and amplitude of vibration. It may be the vocal efficiency which stems from SOVTEs which aids the training of belting. It is the expertise of the CCM teachers, such as those contributing to this study, which drives the research and potential evidence base for the use and effects of SOVTEs in CCM training methodologies (Candy, 2006; Costley, 2006). The conclusion of the (2021) Manternach, Maxfield and Manternach study was cautiously in support of SOVTEs for musical theatre singers. Their reflections on the study included reservations about generalisation because of the sample size. They suggested further research with larger samples which may add clarity to the data analysis and potential generalisation (Manternach, Maxfield and Manternach, 2021).
Belting has been associated with higher levels of subglottal pressure accompanied by a breathing strategy which is similar to neutral styles of singing (Sundberg and Thalén, 2015). Other researchers have noted that breathing strategy research for classical singing is much easier to find than CCM breathing strategy research (van Doorn, 2021; Wilson, 2021). Literature shows various breathing support strategies are used for singing (Deleo Leborgne et al., 2010; Bittencourt et al., 2023). Research into teacher and singer beliefs about breathing strategies shows that some believe that breathing is the same for classical singing and belting while others think there are differences (LoVetri and Weekly, 2003; Roll, 2014). Vocal training is, in part, a process of providing the opportunity for a singer to explore registers of the voice by developing muscle coordination of the vocal tract, the vocal folds, and the closed quotient of the vocal folds (Patel et al., 2016). The belting experts in Roll’s (2014) study developed ‘head voice’, ‘chest voice’ and ‘mix voice’ registrations of the voice, an approach in keeping with the belt experts of this study. The experts of this study further discussed the importance of singers developing the ability to keep the vocal folds together firmly (increased glottal adduction) when belting up to ~D5. Higher levels of glottal adduction and supraglottic activity during intense singing may be a strategy to achieve the desired sound and protect the voice simultaneously (Guzman et al., 2015). Expert 2 described the coordination of belting in this higher zone as ‘M2 dominance and maintaining compression’ and felt it was important for a singing teacher to understand and teach this concept (2, 2023). Physiologically, the transverse arytenoids complete the glottal adduction in the M2 (head voice/ cricothyroid) dominant mode of belting (White, 2011).
Research and the expertise of CCM specialists indicate a direction for training singers and the need for further research increasing the evidence base behind CCM techniques. The pragmatic pedagogical implication is that teachers should use their expertise and experience to decide if SOVTEs and breathing strategies are beneficial to a student’s development until research clarifies this with a clear and consistent evidence base (Denscombe, 2014; Merriam and Tisdell, 2016).
Themes from the expert interviews linked back to the theme and process prerequisite ‘the arc of vocal abilities’; this concept comes from Roll’s research into belting which observed and analysed ‘master’ teachers with much expertise in belting (Roll, 2014). Roll’s observations of the teachers in that study showed belt training involving variation of registers (head/ chest) and style (classical/ CCM) in each lesson. It has been found that, under certain conditions, acute vocal fold inflammation can be reduced more with certain resonant voice use than with vocal rest alone (Verdolini Abbott et al., 2012). This effect could be part of the training benefit at play with the ‘arc of vocal abilities’. ‘Cross-training’ or ‘all-round vocal technique’ across vocal styles is thought to support healthy singing and flexible voices (Wilson, 2021). This could be connected to the potential benefits of MLT’s randomised practice structure when coordinating various muscles to sounds of different styles and intensities (Nix, 2017; Steinhauer and Eichhorn, 2023). During lessons, teachers and students benefit from remaining aware of the many environmental and individual factors which affect vocal health: such as level of training, amount of voice use, and the singer’s state of physical and mental health (Morawska, Niebudek-Bogusz and Pietruszewska, 2022). The experts of this study seemed to consider vocal health throughout the pedagogical approaches they offered, particularly with belters in the early stages of training. Another, connected, prerequisite of the belt training process was ‘looking for comfort’; a concept which the experts of this study suggested could have greater clarity. Expert 1 preferred “most comfortable vocal effort”, a concept offered by Jo Estill to guide a student towards balance when singing (Steinhauer and McDonald Klimek, 2019; 1, 2023). Both experts in this study discussed the importance of guiding a student to a balanced coordination while developing belting. They suggested making it known to a singer that they should be aware of the effort required to belt but that it should not feel painful or detrimental to their voice.

Summary and impact on the belt training process
Roll’s (2014) and Wilson’s (2021) studies had expert collaboration at their core and worked in line with the ethos of EBVP. Collaboration with experts is a mentoring opportunity for teachers which can improve professionalism, lead to changes to teaching practices, and be a source of emotional support (Saldaña, 2013; Lindqvist et al., 2023). Teachers working with skilled mentors have been shown to engage in reflective processes which have increased CPD opportunities to construct new practical knowledge (Saldaña, 2013; Van Ginkel et al., 2016). Seeking mentorship is an opportunity for a teacher to take responsibility for their professional development as part of their reflective practice (Warwick, 2007). Teachers need CPD opportunities and mentorship which allow them to develop knowledge and ability to make judgements about what their teaching practice needs to improve (Denscombe, 2014; Merriam and Tisdell, 2016).
Expert feedback stressed the importance of teacher knowledge to allow individualisation (Lindqvist et al., 2023). This led to separating the teaching knowledge from the process flow chart. A student can now view the flow chart to support their learning and teachers could cross reference the flow chart and refer to the knowledge base and teaching suggestions in DBR stages 1 and 2. If novice teachers of belting follow the indication for collaboration and mentorship, they could develop the knowledge and skills to create and demonstrate individualised exercises to suit each student (Saldaña, 2013; Denscombe, 2014; Merriam and Tisdell, 2016; Van Ginkel et al., 2016). Individualising teaching in this way takes account of an individual student’s current goals and development needs (Saldaña, 2013; Denscombe, 2014; Merriam and Tisdell, 2016; Van Ginkel et al., 2016; Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022).
The belt training process flow chart remains the same as the simplified version from the end of DBR stage 1 (Figure 7). It is the teacher knowledge guiding the application of the process which has changed as a result of the study so far. All that I learned throughout the study underpinned the practical application stage of the study where the belt training process and literature review guided the teaching decisions (Downe et al., 2019).

[bookmark: DBRStage3]Design-based research stage 3: assessing practical application
The broad themes drawn from the analysis of all student feedback are:
· 
· Communication
· Vocal Health and Abilities
· Practice Approaches
· Student Experiences

Learnings from the literature review and these themes guide the analysis of the teaching and learning experience of the belt training of the singers in the study.
Student A
This student was ‘slightly conflicted’ about trying to belt at the start of the study because of ‘negative connotations’ which did not seem to support good vocal health (A, 2024, pre-study survey). Although Student A was aware of the negative aspects of belting’s ‘reputation’ and had some vocal health concerns, they were open to new styles and said: ‘I’m more aware of when my singing doesn’t feel healthy and also have the trust that you’ll always focus on doing what feels vocally healthy.’ (A, 2024, pre-study survey). The trust we had built in previous lessons and knowledge of vocal health created a positive learning environment needed for confident attempts at developing a new skill (Creech and Hallam, 2015; Stephenson, 2018; Hogle, 2021; Lewis and Hendricks, 2022). By the end of the study, this student had become comfortable that healthy belting is possible and was curious about further exploration of the technique saying: ‘I see it as something that can benefit other aspects of my singing, e.g. breathing and producing a strong consistent tone.’ (A, 2024, post-study survey). As a result of the study Student A offered a more focussed definition of belting which contained greater detail than their definition in the pre-study survey. Knowledge gained during the study has promoted an intention to work progressively towards assurance with belting healthily.
Individualisation of the training process has enabled this student to understand how to make progress (Lindqvist et al., 2023). They have correctly recognised areas for development and identified specific goals around improving their ability to vary how much twang is added to the sound and energising their singing for belting. ‘I don’t consider belting to be something I can do yet, but I have a better understanding of the first steps to getting there.’ (A, 2024, post-study survey). Reviewing this student’s logs showed strengths in understanding and applying that understanding to self-directed practice and experimentation with approaches in support of their development (Wulf and Lewthwaite, 2016; Stephenson, 2018; McKay and Ste-Marie, 2020).
Feedback regarding teaching and learning approaches has been a strong theme within this project. When students can offer feedback about their learning experience, the teacher has an opportunity to assess and improve their teaching (Downe et al., 2019; Munna and Kalam, 2021). Student A is clear about their future development areas because of the student-teacher two-way feedback throughout the process. Student feedback about their learning experience is vital information to a teacher. Improved learning opportunities can arise from paying attention to this feedback, such as ‘Trying to belt to “yeah” felt much more achievable.’ (A, 2024, post-study survey). Knowledge gained from the feedback can be employed to make the best use of lessons and should support development towards all student goals and belting confidently. The final lesson reflections of Student A uncovered a question about throat space sensations. ‘I’m unclear on what I should be doing with throat space… [I] am not sure whether I should be trying to keep it as open as when singing classically.’ (A, 2024, post-study survey). It is worth considering if the variation involved with the ‘arc of vocal abilities’ led to this confusion in teaching and learning (Roll, 2014; Wilson, 2021). Future lessons need to include further clarification and tuning into their sensations of the throat when using classical and belting techniques.
Associations with singing loud was a theme which came from the expert interviews. ‘Belting isn’t something I associate with my voice, so it challenges my self-identity. I always have the worry that someone will hear me and say I’m no good at it.’ (A, 2024, pre-study survey). Student A was very aware that their associations with belting were a challenge. This study was an opportunity for them to face that challenge with courage and highlighted some of the societal and individual challenges to learning belting (Warwick, 2007). Despite this student’s preconceptions about belting, they gained knowledge which developed new vocal abilities, paving the way to belting.
‘I feel I now have a more acceptable style for “non-classical” [singing]... My voice feels stronger with less effort… Work on energising the voice seems to have helped my singing overall, which feels good. The pace of the sessions was just right, building confidence as we went along.’ (A, 2024, post-study survey)

Student B
‘I imagine it takes tremendous muscle power. I assume they were born with a powerful voice and that training enhanced it.’ (B, 2024, pre-study survey)
Knowledge of technique has developed into an understanding of the vocal control involved: ‘The vocal folds need to be together so the sound remains neat… I now realise that belting is only effective when it is controlled and supported by skilled training.’ (B, 2024, post-study survey). Self-efficacy and a sense of accessibility to the sound were initially low: ‘I won’t be able to do very much belting as I don’t have the volume or breath control’ (B, 2024, pre-study survey). By the end of the study, Student B recognised their pre-study beliefs about their voice initially held them back. ‘After session 2, when I began to experience some success, I worked much harder.’ (B, 2024, post-study survey). Positive learning experiences have been shown to have a positive influence on self-efficacy and, in turn, a student’s motivation and ability to learn a new skill (Wakkee, Elfring and Monaghan, 2010; Wulf and Lewthwaite, 2016; Lewis and Hendricks, 2022).
Progression from the learning in the study has led this student to an increased sense of self-efficacy and intrinsic motivation (Stephenson, 2018). They now know they can belt and can develop it further: ‘I want to continue to develop it. This has had a very positive impact on my voice and has benefitted my choral singing… Now I feel I can do some belting and I can improve.’ (B, 2024, post-study survey). When they first felt  achievement they changed their approach to practice, creating a sense of autonomy and motivation which drove further achievements (Wulf and Lewthwaite, 2016; Stephenson, 2018).
‘The lightbulb moment was in the final session where I heard my voice making strong belting sounds that I would never have believed possible. I think this was because all the different processes and techniques started to come together in session 5 but, in this session, it finally made sense to my voice.’ (B, 2024, post-study survey)
Understanding and knowledge gained during the process have allowed this student the opportunity to create a specific goal of increasing stamina, keeping in mind the vocal control and comfort which support vocal health (Morawska, Niebudek-Bogusz and Pietruszewska, 2022; B, 2024, post-study survey). Assimilation of knowledge and the experiences of the study have led to an incorporation of new, belt-related, exercises into this student’s regular warmup routine (Wulf and Lewthwaite, 2016; Stephenson, 2018; McKay and Ste-Marie, 2020). Pre-study attempts at belting were made ‘only completely in fun’ with no preparation which led to negative sensations of strain and discomfort (B, 2024, pre-study survey).
‘Learning to belt has liberated my voice. I’m not afraid to put the power into my singing and it has released some top notes I never imagined being able to hit. I genuinely never imagined I could sing like this.’ (B, 2024, post-study survey)
Initial successes led to self-directed learning and application of the belt training to the home practice. Student B shows a progression of knowledge into action and achievement.
Feedback regarding teaching and learning approaches was important to the progress of this student. After the introduction to learning support sound files and the option for them to record lessons, they took the opportunity and found it helpful. Working with this feedback, we discussed how to maximise the benefits (Downe et al., 2019; Munna and Kalam, 2021). Student B found recording the sessions provided them with ‘invaluable resources’ for their home practice. Listening to lesson recordings provides a student with opportunities to improve their familiarisation with belt sounds which supports their developing audiation and motor learning of this skill (Verdolini, 1998; Hodges and Franks, 2002; Roll, 2014; Moss Erickson, 2019, 2023; Titze, 2022).
Participation in this study has left Student B with positive feelings of anticipation and exploration regarding belting and their broader vocal development.
‘Now I feel I can do some belting and I can improve…This has widened my experience. More importantly, it has increased my expectations of myself.’ (B, 2024, post-study survey)


Student C
‘I think I often get scared of belting because I don’t feel I am able to make a belting sound consistently or with regular ease… A lot of the time my ability to “belt” feels more like luck than anything else.’ (C, 2024, pre-study survey)
The belt training process involved singers having an introduction to the sounds of belting and twang. Discussion accompanied the introduction, which supported their ability to hear more details in the sounds. This part of the process aimed to develop listening skills which would aid vocal mimicry and in turn support audiation (Verdolini, 1998; Hodges and Franks, 2002; Roll, 2014; Moss Erickson, 2019, 2023; Titze, 2022).
‘I feel as though the exercises involving imitating necessary twang were successful… This helped me feel much more excited and curious about exploring my upper register.’ (C, 2024, post-study survey)
This experience supports the evidence base regarding the benefits of training across different styles and the arc of vocal opportunities (Roll, 2014; Wilson, 2021). It was a head voice exercise which was a turning point for this singer in finding a better connection to the body when singing (C, 2024, post-study survey). Expert 1 discussed the importance of a teacher asking for a student’s motor learning biofeedback (Maxfield, 2011; 1, 2023). Without this teaching feedback and awareness, the student would have been unable to provide me with information which could help individualise the process (Warwick, 2007; Downe et al., 2019; Munna and Kalam, 2021; 1, 2023; 2, 2023).
‘One of the challenges I noticed when belting was slipping back into my habit of using too much breath when singing higher notes… I feel that the exercises Jon has set have been helping me undo/counteract this habit.’ (C, 2024, post-study survey)
When this breathing habit was first evident in a lesson, we noticed, discussed, and explored to solve the difficulty. The knowledge I have gained in this study provided me with more teaching options (Warwick, 2007). Consequently, I felt empowered to support the student in applying the concept of ‘most comfortable vocal effort’ (Costley, 2006; Steinhauer and McDonald Klimek, 2019; 1, 2023).
The study set-up fostered a self-reflective approach and development of awareness which have been shown to support learning (Warwick, 2007; Blackhurst, 2021; Lewis and Hendricks, 2022). This student’s experience and feedback give supportive evidence of the approaches and knowledge which I have assimilated throughout this study.
‘[Practice reflection has] enabled me to recall my experiences more readily [which] in turn allowed me to make progress more quickly than I believe I would have made otherwise.’ (C, 2024, post-study survey)
After the second session, Student C became aware of some challenges with a gentle vocal fold closure exercise introduced in session one. Student C logged that they find it ‘easier to return to this warmup after exercising twang’ (C, 2024, practice log 3). After discussing the practice log feedback, I felt empowered to individualise the process and exercises for this student by developing a mini/ pre-warmup sequence of sounds (Costley, 2006; Warwick, 2007). Having this pre-warmup sequence gave the student the vocal freedom and calm to undertake a sequence of exercises I set to support their belt training. ‘After the pre-warm-up [sic] [the challenging exercise] has been much easier.’ (C, 2024, practice log 3).
Feedback from this student communicates a high level of assimilation of the knowledge and skill. The teaching intentions learned from the study have been evident the student feedback. It seems that this student may have been at the right stage with their readiness to engage the body for belting as the experts suggested is necessary (1, 2023; 2, 2023). This student has watched and listened to a great deal of professional musical theatre. This level of familiarity with musical theatre singing could have primed their audiation of twang and belting (Verdolini, 1998; Hodges and Franks, 2002; Roll, 2014; Moss Erickson, 2019, 2023; Titze, 2022).
‘I now feel as though I am able to access more powerful [and] I feel as though I am much more focused on the process of singing rather than the outcome.’ (C, 2024, post-study survey)

[bookmark: Discussion]Discussion
Referring to the broad themes from the student feedback will guide the discussion:
· 
· Communication
· Vocal Health and Abilities
· Practice Approaches
· Student Experiences

Communication was a theme present in each lesson and was bolstered by the practice logs. Reviewing the student experience of lessons gave the opportunity for clear communication and feedback. The logs prompted student self-reflection and communication of their progress (Warwick, 2007; Blackhurst, 2021; Lewis and Hendricks, 2022). All students reflected on the teaching approaches, offering insight into effectiveness which allowed for further individualisation (Warwick, 2007). The post-study surveys allowed students to reflect on the knowledge and skills gained from the study (Blackhurst, 2021; Lewis and Hendricks, 2022). Pre- and post-study surveys give teacher feedback, which can be used to assess the impact of the belt training process (Warwick, 2007). Additionally, the surveys support the evaluation of teaching skills and knowledge that I have gained as well as identifying future development opportunities (Warwick, 2007). In addition to Student C’s comments about the effectiveness of practice logs, the other students offered feedback regarding practice reflections.
‘I need to take care I don’t practice too much or too long…Afterwards my throat was tight and uncomfortable.’ (B, 2024, practice log 3)
Feedback like this led to discussions about home practice. In this case, the lesson then included a focus of noticing sensations of control and comfort which helped the student’s voice to feel more ‘Relaxed and comfortable’ (B, 2024, practice log 4). After the following lesson this student felt they had progressed: ‘Very positive and feel… that I was developing belting’ (B, 2024, practice log 5). Discussion of the practice log in each lesson aided deeper student and teacher self-reflection and learning (Warwick, 2007; Lewis and Hendricks, 2022). 
‘I found that the act of writing down my progress and my experience of the lessons in the practice logs has been very helpful.’ (C, 2024, post-study survey)
The practice log discussions furthered the clear communication and feedback which enabled reflection in practice and individualisation of my teaching (Warwick, 2007; Middleton et al., 2019).
Vocal health and abilities is a theme which relates to student feedback regarding their voice, including vocal skill changes and indications of vocal health. Maintaining vocal health throughout the study was a priority which was woven into the evidence base, teaching approaches, and the student data gathering. This was kept to the forefront by asking the student about vocal sensations during the lesson, the practice log questions completed before the lesson and those in the lesson review (Maxfield, 2011, 2019; 1, 2023). In one lesson, Student A lost the balanced coordination we had been building: ‘At one point I could feel my throat closing up’ (A, 2024, practice log 6). The student remembered that we had covered being aware of comfort and asked to do a ‘comfort exercise’ to regain a balanced feeling, demonstrating their awareness of sensations and knowledge of an exercise which rebalanced their voice (Roll, 2014, 2016; Wilson, 2021; A, 2024, practice log 6). The majority of post-lesson student assessments of vocal comfort and health were positive, for example: ‘Relaxed and comfortable’ (B, 2024, practice log 4) or ‘energised and much more flexible’ (C, 2024, practice log 6). Teaching observations and student logs showed that all students found greater ease in accessing their complete range as the study progressed (B, 2024, practice log 5; C, 2024, practice log 5).
‘[Previously] I approached singing in a much more abstract manner, treating sounds like concepts rather than as a physical phenomenon… [which] lead to the unattainable nature that I have attributed to certain sounds in the past.’ (C, 2024, post-study survey)
Knowledge gained during the study has transformed each student’s concept of belting and benefited other aspects of their singing. They now see belting as a motor skill which can be developed progressively (Nix, 2017; Maxfield, 2019; Steinhauer and Eichhorn, 2023).
‘This session pulled together much of the learning of the previous sessions and helped me internalise the feeling of belting.’ (B, 2024, practice log 6)
Student C reflected on their knowledge and experience of belting as having become ‘coordination between different parts of the body, as opposed to belting being a magical sound that only certain voice types can make’ (C, 2024, post-study survey). Knowledge of belting has transformed belting into an accessible skill which the students feel they have made progress developing and which they all want to develop further (Teather, 1991; Creech and Hallam, 2015; Stephenson, 2018).
‘Now, the idea of belting appears to be far more attainable. Overall, I am far more excited and feel less anxiety when approaching belting as a technique.’ (C, 2024, post-study survey)
The knowledge gains and attitude changes of the students reflect my journey through the study. Teaching belting now feels like an accessible skill and one which I feel optimistic about continuing to develop.
Each student has developed a personal approach in preparation for belting which is based on the learnings in the study. The students recounted their new vocal warmup routines which paid attention to their vocal sensations, covered the ‘arc of vocal abilities’, and included belting exercises individualised to their stage of development (Maxfield, 2011; Roll, 2014, 2016; Nix, 2017; Morawska, Niebudek-Bogusz and Pietruszewska, 2022; Steinhauer and Eichhorn, 2023).
‘I tend to feel all of this as a dynamic and playful sensation… Overall, I look for a firmer sense of connection between the voice and the body so that they feel more closely intertwined.’ (C, 2024, post-study survey)
Practice approaches is the theme which covers teaching and learning approaches used to support individual development. Practice approach features discussed and modelled in lessons covered areas such as:
· 
· Focus during practice
· Sequencing of practice
· Goal setting
· Vocal experimentation

The randomised practice structure MLT approach and the ‘arc of vocal abilities’ were embedded and encouraged in the lessons (Roll, 2016; Wilson, 2021; Steinhauer and Eichhorn, 2023). These practices were reflected in the practice logs. Individualisation of training was suggested by the experts as an important factor which would make the belt training process effective in practice (Warwick, 2007; Skains, 2018; 1, 2023; 2, 2023; Lindqvist et al., 2023).
‘The very structured approach helped me to develop my understanding until I reached my “lightbulb” moment.’ (B, 2024, post-study survey)
Individualisation was the motivation for the ‘pre-warmup’ sequence created for Student C and practice log discussions which then guided learning in each lesson (Warwick, 2007; Skains, 2018; Lindqvist et al., 2023). The intention of individualisation was felt by Student A who felt ‘no pressure to reach certain levels of progress week by week’ (A, 2024, post-study survey). Individualisation of each lesson allowed for the agreement of specific goals with value to the learner which have been shown to support effective learning (Latham and Locke, 2006; Kyllo and Landers, 2016; Wulf and Lewthwaite, 2016; Nix, 2017). Specific goals and awareness accompanied growing empowerment in the learning process (Creech and Hallam, 2015; Wulf and Lewthwaite, 2016; Nix, 2017; Stephenson, 2018; Hogle, 2021; Helding and Ragan, 2022; Lewis and Hendricks, 2022). This enabled students to make more informed choices with greater confidence in their self-directed learning in their pursuit of belting (Wulf and Lewthwaite, 2016; Nix, 2017).
‘You encouraged experimentation in individual practice and answered any questions as they came up.’ (A, 2024 post-study survey)
At the end of the study each student created goals which would continue to build their belting skills: ’to energise the voice more consistently’ (A, 2024, post-study survey), ‘[to] build up the stamina’ (B, 2024, post-study survey), and ‘to start focusing on how I pronounce different vowels’ (C, 2024, post-study survey). Each student demonstrates and feels a sense of increased knowledge. Keeping each student involved in goal setting aided self-directed practice and supported increases in each student’s sense of self-efficacy and empowerment (Latham and Locke, 2006; Donche et al., 2013; Wulf and Lewthwaite, 2016).
‘The pace was successful. It felt leisurely and it’s only now I realise we covered a lot of ground in a short time.’ (B, 2024)
Knowledge and experience from the study have guided the students into more confident mindsets about their potential to develop belting. Each student left the study with specific goals for how they would continue to develop their belting. Participation in this study has empowered the students to have a positive attitude about their ability to develop belting further in the future. Outside of belting skills, students noticed positive changes in their vocal control across an arc of vocal abilities. The experiences and emotions of the students had themes which connected to building self-efficacy during the study and positive changes to student associations with being loud. A positive sense of self-efficacy is connected to more effective learning outcomes and is fostered by the learning environment and rapport (Sitzmann and Yeo, 2013; Woody et al., 2019; Lewis and Hendricks, 2022).
‘I have found this learning experience to be very fun and informative. I feel as though the experience has been light-hearted but focussed which has enabled me to feel free to experiment and explore my voice without judgement.’ (C, 2024, post-study survey)
Even though Student A had a vocal ‘blip’ in the final session which slightly lowered their confidence, they left the study with more positive personal associations with belting and their ability to develop the skill. Having started the study feeling that ‘Belting isn’t something I associate with my voice, so it challenges my self-identity’, this student left the study feeling they ‘have a more acceptable style for “non-classical” [singing]’ (A, 2024). Considering the initial feelings of each student allowed me to match the pace, approach, and challenge to each student. Student A gave feedback regarding good aspects of the study which included: the pace of the belt training, encouragement, and experimentation. Student A finished the study with ‘the desire to take belting further’ (A, 2024, post-study survey). Positive changes to each student’s attitude to learning and achievement/ failure have accompanied the development during the study. All three students left the study with a sense of achievement and personal turning point in their attitude to vocal learning and a desire to explore belting further.
‘I’d like to pursue it…[and] I feel I need to continue support in lessons to make sure I develop it correctly.’ (B, 2024, post-study survey)
Now, I have a deeper awareness and understanding of the interconnectedness between aspects of good teaching practice to balance individual needs, goals, and evidence-based approaches. I have embraced new ideas and woven them into my practice (Dixon, Lee and Ghaye, 2016).

[bookmark: ReflectionsEvaluation]Reflections and evaluation
Using the project’s aim and objectives will guide the reflections about the study’s impact on my CPD. The planning stages of this project made clear the dynamic balance of learning through interaction and reading (Munna and Kalam, 2021; Lindqvist et al., 2023). Ethical considerations, such as anonymity coding of data, were required for interacting with professionals working in the same field as me and to protect student participants (Merriam and Tisdell, 2016; Borrett, Sampson and Cavoukian, 2017). Beyond this, I wanted to maintain these standards to show respect and gratitude for the contribution of time, expertise and knowledge given to the study. As an inside researcher, I was able to benefit from the existing rapport with my students (Mercer, 2007; Darwin Holmes, 2020). My rapport with and prior knowledge of the students was of benefit when analysing their data and supported empathy in the teaching process (Mercer, 2007; Darwin Holmes, 2020).
The initial belt training process was designed using the ethos of EBVP, which directs a singing teacher to collaborate via:
· the expertise and experience of their own and other experts, 
· reading and understanding voice research
· the formation of student goals with each student (Latham and Locke, 2006; Maxfield, 2019; Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022).
DBR methodology also has collaboration at its heart: expert interviews, reviewing relevant research, and testing educational interventions in practice (Hoadley et al., 2002; MacLeod, 2011).
The expert interviews and the following stages of the study built the belt training process beyond its previous foundation. Expert collaboration within the DBR methodology was used to inform the literature review which developed the theoretical belt training process into practical knowledge and an educational tool (Cobb et al., 2003; Plomp and Nieveen, 2010). The data obtained from the expert interviews is further expertise with the ethos of EBVP and DBR (Hoadley et al., 2002; Plomp and Nieveen, 2010; Bozeman and Ragan, 2021; Ragan and Maxfield, 2021; Helding and Ragan, 2022). Reflecting on the study and its impact on my CPD leaves me with a clearer sense of how important collaboration is for any learning.
The creation of themes when analysing the data was ‘responsive to the purpose of the research’ and to the data itself (Merriam and Tisdell, 2016; Braun and Clarke, 2019). The process of TA maintained my reflexivity through its aims of balancing data analysis and researcher creativity (Braun and Clarke, 2006, 2019). It is inevitable that I will be ‘in the research’ as much as the participants involved in the study (Walliman, 2001; Mackenzie and Knipe, 2006). Critical reflection was embedded throughout the study which allowed me to consider and evaluate the relevance of outcomes to my CPD and future teaching practice (Gibbs, 1988; Lia, 1988; Middleton et al., 2019). Triangulation, respondent checks, data engagement, and the audit trail of this study aimed to promote reliability and validity in the study (Merriam and Tisdell, 2016). The methodology includes measures for ensuring reliability and validity (Morse et al., 2002; Skinner, Edwards and Smith, 2020). The nature of the study, being practitioner-led and qualitative research, means that specific outcomes relating to these singers may not apply in other situations (Nahid, 2003). This study was designed ‘to understand the particular in depth’, regarding how to teach belting when the teacher and students are novices (Merriam and Tisdell, 2016). The outcomes of this study are most likely to have external validity when applied to a singing teacher and students with similar experience and training to those involved in this study (Skinner, Edwards and Smith, 2020). Singing teachers can use this study to stimulate their reflections regarding their CPD and make decisions relevant to their situation (Denscombe, 2014; Merriam and Tisdell, 2016; Skains, 2018). 
Improving my knowledge of CCM techniques throughout this study gave me a sense of understanding of belting and self-efficacy when teaching belting to the female singers in this study. I feel an increased confidence in my ability to teach belting and CMM techniques.
A small-scale qualitative research study, such as this, give a viable starting point for further research into belt training. Broader development of the belt training process would require further research with larger numbers of experts and larger participant numbers to aid the generalisability of outcomes (Little, 2013; Denscombe, 2014; Merriam and Tisdell, 2016). Future research could include quantitative measurement of vocal acoustics, the body and the voice to assess acoustic and physiological changes in belting technique during and after the study (Feilzer, 2010; Guzman et al., 2013; Little, 2013; Echternach et al., 2014; Zuim, Stewart and Titze, 2021). As this was not the aim of this study, these aspects have not been assessed in this report. Another future development of this study could be to develop the outcomes of this study to form a teacher training programme for belting.
[bookmark: Conclusion]Conclusion
My journey as a teacher has echoed the belt training process the students have experienced: familiarisation with the sounds, feeding audiation, followed by practice has improved my ability to demonstrate in lessons (Maxfield, 2019; Moss Erickson, 2019, 2023). The expert interviews were a collaboration vital to this study. Their knowledge and expertise directed the subsequent research, sometime in ways I could not have anticipated. Studying the literature and contextualising the expert input and evidence base has allowed for the assimilation of new knowledge and made me aware of further research areas which would benefit my CPD (Skains, 2018). A literature review could also be viewed as a form of collaboration, which synthesises knowledge from many experts in voice and related fields (Plomp and Nieveen, 2010; Cooper et al., 2018). Student logs are a valuable source of feedback which was essential to this study. In the context of DBR, the student feedback loop is a form of collaboration which informed the future of the belt training process and my teaching (MacLeod, 2011).
Assimilating new knowledge from DBR stages 1 and 2 fuelled my self-efficacy and ability to teach belting in anticipation of the practical application which followed. During DBR stage 3, I felt confident to teach belting and adapt with far greater self-efficacy than I have in the past (Lindqvist et al., 2023). The pragmatic paradigm which drove this study has broadened my knowledge of teaching practices and has had positive impacts on my ability to use bricolage approaches when teaching belting (Kincheloe, 2004; Robinson et al., 2011). This study has resulted in new knowledge which has operational significance for my current and future teaching (Candy, 2006). In the moments when a student met a challenge, I was confident to redirect the lesson with a sense of reason and positivity which best served the student.
Challenges that arose are in areas of which I will remain aware. I am confident that seeking further collaboration from the experts of this study or other experienced practitioners would be valuable for future my CPD (Mccoy and Macdonald, 2019; Lindqvist et al., 2023). Continuing to seek feedback from students as collaboration within the ‘real world setting’ is an opportunity for planning further CPD (Plomp and Nieveen, 2010; Valentine and Kopcha, 2013).
Before this project, belting was an area of singing about which I felt uncertain. Learning effective pedagogical approaches from experts and having formed this evidence base has increased my sense of competency in this area (Teather, 1991). A key message is the impact of the learning environment. A positive learning environment can open one’s mind to new possibilities by challenging beliefs and current practice approaches (Dixon, Lee and Ghaye, 2016). Having a reinforced confidence in the power of quality collaboration and mentorship for learning will have a continuing impact on my teaching as a whole and on my ability to teach belting (Dixon, Lee and Ghaye, 2016; Lindqvist et al., 2023).
Reading, analysing, and reflecting on the student feedback has reinforced the importance of approaches which support self-efficacy improvements: approaches such as a positive learning environment, attitude, clear two-way communication between student and teacher, and the benefits of self-reflection in any learning process and CPD. During this study, these approaches have made learning feel accessible. For the students and me, awareness of how to access knowledge through collaborative approaches has fostered a positive attitude towards the process of gradual development. Finally, a quote which encapsulates my CPD and the learning experience of all the students during this study:
‘I have thoroughly enjoyed my experience participating in the study. I feel as though it has given me a fresh view of singing and has opened up new possibilities of what I may be able to do with my voice in the future.’
(C, 2024, post-study survey)
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