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1. The Portfolio  
Introduction and Rationale
[bookmark: _Int_90RtAMsB][bookmark: _Int_dcPnpfJM]In this study, I will conduct an in-depth and detailed investigation into the involvement of gestural hand movements and their effects on a child’s pitch control whilst performing musical theatre (MT). My intentions are also to understand what is required from an MT performer and locate some teaching methods and models which are used to assist those classed as poor pitch singers and adapt them to suit my future practice and teaching work. Currently, I do not teach, nor do I have a teaching practice, but my aim for the future is to develop my own vocal academy with a view to teaching students of all ages. Therefore, this study's purpose is to accumulate knowledge prior to teaching to educate myself before working in person with students. 
I am a mother of three children of different ages and different musical abilities. Two of my children can find the pitch when singing, but the third child struggles to sing in tune. This has aroused a keen interest in other children who exhibit poor pitching but more specifically I am intrigued to establish whether using our hands and making gestures can aid pitch control whilst phonating. According to Andhalkar, (2015) pitching is an important skill acquisition when singing, therefore this study will prove advantageous for my skill development. Throughout my career working alongside musicians and vocal coaches, I would often witness different hand gestures being used with no explanation or reason as to why they were relevant or useful. This has always prompted the question of what the significance and purpose of using these movements is or could these behaviours simply be habits picked up from other performers, teachers, or just a general personal style (Westerholz et al., 2014). Personally, when I perform myself, I frequently use my hands, not just for a visual aid to the performance but as an assistance to my singing, for example, when reaching a higher note, I usually raise my arm as if to push the note into the higher key. I am hopeful this study will provide evidence as to whether these gestures do impact pitch accuracy or alternatively disprove their efficacy, so I have full understanding before I begin teaching.
[bookmark: _Int_UEYHUJNk]Providing a rationale during a study is important as it enables the reader to fully understand the purpose and intended outcomes of the research (Rojon and Saunders, 2012). The rationale for my study derives from my expectancy to teach children who may potentially struggle to obtain accurate pitch control and so I strive to learn techniques and a deeper understanding of pitching with a view to alleviate this problem, more specifically with hand gestures. Teaching children how to control and maintain pitch is an important foundation for singing and research in teaching is paramount for obtaining solutions to obstacles that may develop in the future (Patscheke et al., 2018; Lufungulo et al., 2021). 
[bookmark: _Int_A55Qi2s4]To fully understand if and how hand gestures affect the way children control their pitch whilst singing, I need to conduct a rigorous literature review and investigate each specific area of my research question which will involve exploration of multiple sources such as books, articles, journals, and websites. Literature reviews are an integral part of the research process, as they allow the researcher to summarise a particular area of learning with a view to identifying and answering questions specific to the research topic (Rowley and Slack, 2004). One of my aims is to gain knowledge of how a child uses their hands during performances within musical theatre and establish any connections between these movements and pitch control and whether teaching hand gestures can be incorporated into singing lessons. I also intend to source literature which investigates the neuroscience behind hand gestures and pitch and the use of hand gesture imagery to determine whether the use of imagery could be another potential benefit when teaching children. Furthermore, another aim is to look for teaching models that already exist relating to my research question that I may be able to adapt and utilise in the future to assist my teaching. Teaching concepts are important as they are directive tools which aim to assist students during their learning process (Behar- Horenstein and Seabert, 2005). 
Research frameworks are also important aspects of a project as they provide a clear and systematic structure (Adom et al., 2018). The main structures are the methodological, empirical, theoretical, and conceptual frameworks (Rocco and Plakhotnik, 2009). Research that adopts the methodological framework is implemented to provide guidance through various stages to complete the research (Pfister et al., 2022). Empirical research is developed from experience instead of theory and based on different phenomena's which are measurable and observable (Kenkel and Miyamoto, 2010). A theoretical framework is a basis from which metaphoric and literal knowledge is formulated and reinforces the rationale and importance of the selected research (Adom et al., 2018). For this study, I have decided to implement a conceptual framework. This research structure enables the researcher to investigate the relationships between different variables within the study topic and is usually constructed by the use of existing studies (Shikalepo, 2020). It includes various theories and concepts found within the literature (Imenda, 2014). Considering I have many elements to investigate, for example, musical theatre, hand gestures and pitch control in children, this is the most beneficial framework to use to assist in collating all the information I require. Furthermore, to assist my academic writing, I will also adopt the PEEL method which represents point, example, explain and link (Gibbons, 2019). This writing technique is used to strengthen and provide clarity on every point raised by providing examples and supporting evidence which in turns links together and provides a flow from paragraph to paragraph (Hassan et al., 2022).
As I begin my literature review in part two, I will gain understanding of musical theatre and how hand gestures are used during productions. It is important to broaden my knowledge of MT as I lack experience within this field and so currently have little understanding of what is included and expected from this style of performance. This will help me to link hand gestures and pitch control to children who perform within this musical field. MT is a popular performing art across the world and can easily be defined as the amalgamation of singing, acting, music, dance, and speech which combined creates an entertaining narrative (Heide et al., 2012; Doyle, 2013). These assets are considered an integral part of musical theatre performances (Morton, 2015). Considering Morton, (2020) describes MT as a demanding and grueling musical art to which performers are required to continually sing and dance simultaneously without affects to the vocals and dance moves, I question whether it is achievable to use hand gestures for pitch control if they are already occupied in the performance? Ascertaining acknowledge of how MT participants use their hands during performances will help to form connections between these movements and their pitch control (Rodero, 2022). Obtaining this information will assist me in teaching students optimally in the future as I aim to fully understand what is required of performers within the MT sector.
Following on from a brief overview of musical theatre, I will focus my research on my research question by exploring pitch and hand gestures. Pitch when singing refers to the ability to sing in tune and regardless of vocal profession or experience, pitch control is achieved by most people (Bradshaw and McHenry, 2005; Bella, 2015). Poor pitched singers were a label given historically in the 1970’s by Emlyn Roberts, a Psychologist in Music and has still been used to define a singer’s lack of pitch control in more recent years (Roberts, 1975; Turoy, 2020). Some people struggle with singing in tune due to difficulty remembering tones or inadequate listener perception (Demorest et al., 2015). Children also may struggle initially to find the correct key due to the inability to listen and then repeat a tune correctly (Wilson et al., 2008). Hadijah and Shalawati, (2016) explain that children may lack listening competence due to their vocabulary being limited, pronunciation and accent differences and topics which they find uninteresting. To mitigate listening issues Ghafar, Sawalmeh, and Mohamedamin (2023) discusses techniques such as helping students to learn about syntax (words and phrases that create sentences) and pronunciation and vocabulary development as well as engaging in in attractive and interesting topics which will grab the student's attention. Considering my intentions are to work with children, understanding their listening habits would be advantageous for optimal tutoring. 
Hand gestures are an integral part of communication and work alongside other processes such as body language, facial expressions, and tone, to support the understanding and meaning of one’s speech (Hubbard et al., 2009). Hands also play a significant role during singing, we use them as a visual aid and conductors use them to guide musicians and singers (Fuelberth, 2003). Additionally, in musical theatre, a significant element to a performance is the use of one’s body including facial and hand gestures (Davidson, 2012). When it comes to children, the involvement of hand gestures encourages cognition and enables them to remember more effectively (Cook and Golding-Meadow, 2006). A study by Connell, Cai, and Holler (2012), discussed the involvement that hand gestures and movements have on the pitch control, and they concluded that moving the hands whilst singing did affect the outcome of the overall pitch. My aim during my comprehensive literature review is to locate more studies that either support or refute these findings to establish a more concise answer to whether hand gestures can impact pitch control in children while singing.
[bookmark: _Int_V7y9yQm2]Children are divergent in their learning pace and progression, and it is considered that infants and adolescents learn the worldly processes through induction, which means they are guided through the beginning stages (Felder and Brent, 2005; Khun and Pease, 2006). Therefore, finding techniques and methods that appeal to children will assist in optimal teaching (Zhang and Li, 2019). Children learn well with imagery and visual aids (Dumirtru and Bucuroiu, 2021). Creative and successful learning is aided by vivid images embedded in a child’s mind (Antonietti and Colombo, 2011). Considering hand gestures can also be described as a visual tool, this could be used conjunctively when teaching children (Feyereisen and Havard, 1999). A child’s memory plays a key role when learning to sing a song and hand gestures can work holistically to enhance the retention of what a child has recently learnt (Stevanoni and Salmon, 2005; Ginsborg, 2017).
Additionally, a doctoral study conducted at the Ming Hsin University of Science and Technology and produced by Liao (2015) examined the difference of coaching strategies within diverse cultures. For example, this research highlighted that Taiwanese teachers preferred to involve full body gestures when teaching their young students to sing, whereas American teachers favoured the sole use of the hands. Therefore, when conducting a literature review, consideration should be given to the fact that different countries and cultures may offer opposing teaching models and methods which may hold useful techniques individually (Christoper et al., 2012). I am interested to learn if these differing strategies may be brought together to create a new model of teaching for my practice in the future.
Planned Programme of Study
Research Aims and Objectives
The aims of this project are:
· Produce an achievable timescale for my proposed research to assist my study.
· To extend my knowledge of the involvement of hand movements within musical theatre and children’s pitch control to enable improvements as a vocal teacher.
· Attempt to find evidence from studies which highlights whether hand gestures may impact pitch production when children are singing musical theatre and how I can incorporate these into coaching.
· To analyse and review models and concepts from previous research that I can incorporate or adapt to utilise in future lessons.
· I will review the literature of my chosen area of learning to broaden my knowledge of this subject.
· To conclude my research, I will outline what I have learnt.

The objectives of the project are:
· To acknowledge the work of other researchers through a comprehensive literature review of articles, books, and journals.
· To gain understanding of how research has developed over time and how this impacts my study and specific area of learning.
· To identify contradictions and arguments within the current research and understand how this affects my study.
· To recognise any potential implications my newfound knowledge may have on myself as a teacher and my future students.
· Highlight any gaps in the current research and what future research would be beneficial.
Whilst conducting research, it is important to organise the use of time effectively to ensure that enough is allocated to conduct and complete every element within a project (Aeon et al., 2021). There are different formats that can be used to aid time management. A kanban Board (as shown in the figure below) is a visual aid which can be implemented either physically or digitally and helps to maximise the flow of the research (Bass, 2016; Kamal, 2020).
[image: ]
Figure 1. (Henrickson, 2016)
Another tool, as shown in the figure below, designed for managing time is a Scrum Board which like the Kanban aims to provide visualisation of the task at hand (Coben and Wenton, 2021). However, the scrum board is cleared after each section of the research is complete, whereas the Kanban presents the entirety of the research throughout the study (Alqudah and Razali, 2017).
[image: ]
Figure 2. (Scrum Alliance, no date).
Furthermore, another strategy to help schedule a study and considered the most popular is the Gantt chart, which was created by Henry Gantt in the 1900’s (Wilson, 2003; Ertek et al., 2015). This chart is a simple method that breaks down the research subsections into manageable time limits, taking away the complicatedness of the study (Geraldi and Lectcher, 2012). I have chosen the Gantt chart to aid my research due to its simplistic approach and the following Gantt chart shown below highlights my proposed timescale for my research.
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Literature Review Proces
As I mentioned earlier in my introduction, during the literature review process, I will investigate and analyse many resources including books, peer-reviewed journals, lectures, conference papers and professional websites. Exploiting all these sources helps the researcher ascertain key areas such as gaps in the knowledge or studies, arguments, and debates, establish connections in the data and understanding of the study structure (Mustafa and Ahmed, 2021). 
Journals produced by scholars have been available for the last 340 years, but peer reviewed pieces have become the most favoured resource for research due to being credible, trustworthy and dissemination capability (Solomon, 2007; Kaycheng, 2013). Despite many within academia advocating for the benefits of peer reviewed journals there are still some drawbacks such as possibility of bias, inconsistency in reviewer’s opinions and publication delays due to the demand (Koshy et al., 2018). A study produced by psychology and medicine professionals; Yalch et al. (2019) concluded that students accessing peer review journals achieved better study results overall. Subsequently a further study by Professor Shokrpour et al. (2013) agrees with these findings, stating the use of peer-review journals shows a positive increase when grading a student’s work. I failed to locate literature that argues the grading results as mentioned previously, which may suggest that peer reviewed journals are a positive method to apply to one’s literature review process.
Reading books is considered one of the most optimal exercises for stimulating our brain and plenty of reading helps cognition and learning (Kourkouta et al., 2018). Like journals, using books during research is said to assist students in achieving higher course work grades (Onel and Durdukoca, 2021). However, a major drawback from using books in a literature review is that often the material is less recent due to the timely publishing process, unlike resources such as journals and website submissions (Sajeevanie, 2021). None the less it is evident that books are a beneficial tool when conducting a literature review (Kabir, 2016).
Conference papers are innovative resources which provides information from different professionals and faculties, from various academic backgrounds, spanning across the globe, who come together to share their expertise and one joint platform (Kochetkov et al., 2021). Conferences provide dissemination and enable scientists to stay up to date with the most recent research initiatives and new development ideas (Puccinelli et al., 2022). Doctorates Scherer and Saldanha (2019) highlighted the negatives to conferencing in their study. They explain that obtaining specific information from conference reports can be intensive, time consuming, and lack adequacy and they refute that conference results are always credible and reliable. During my literature review I will analyse and peruse conference papers and ensure I am selective with the pieces that I use and reference.
The credibility, reliability, relevance and trustworthiness of websites and webpages has often been questioned (Allison et al., 2019). Online research is fast, accessible, and environmentally friendly due to its paperless nature (Liu and Tien, 2009). However, using websites does have issues such as the need for reliable internet access, many sites have access restrictions, some may carry a fee and sometimes the information provided is not relevant or accurate (Latkovikj and Popovska, 2020). As I conduct my literature review, I will need to scrutinize websites to validate their credibility and information before using them for my research.
Research is the need to discover credible information to develop knowledge and understanding (Mehta et al., 2017). I discovered an interesting information retrieval model created by Robert Taylor in the 1960’s, which highlights four diverse levels of information needs (Cole, 2011). A study by Zhi et al. (2022) documents and explains the following four levels of Taylor’s model:
· Q1/ visceral. This refers to the actual requirement for information.
· Q2/ conscious. The inauguration of understanding mentally.
· Q3/ formative. The ability to formally state one's information need.
· Q4/ compromised. The initiation of putting the information to a system for an answer.
This method of information retrieval shows the progression of sourcing relevant data during a literature review, from its initial stages of selecting a research question, to the full understanding and recovery of vital information needed to complete the research. During my study, I will endeavor to arrive at all four stages of Taylors model and feel this tool with assist my literature review journey.
Additionally, another beneficial technique to locate the required information and key areas for my study is to conceive some keywords relevant to my research question (Siddiqi and Sharan, 2015). When developing the key words, consideration should be given to factors such as different spellings, terminology, and contrasts from different countries (Janardhanan et al., 2019). I have gathered some relevant questions and key words that I will use during my searches to locate information relating to my research question aims and objectives. These include:
· A brief overview of musical theatre, what is expected of child MT performers?
· What are hand gestures and what role do they play in singing?
· How do we define pitch control? 
· Are hand gestures connected to pitch control when singing, more specifically in children?
· Are there any teaching models to assist pitch control?
I surmise that I will be successful in finding a plethora of individual literature pieces relating to musical theatre, hand gestures and pitch control, so the aim will be to investigate critically and concisely to correlate the information. Critical analysis allows us to consider and investigate the arguments of other researchers, which leads us to make a systematic evaluation (Browne et al., 2000). My aim is to investigate any available pre-existing research models in an attempt to utilise and adapt to create my own framework for my future practice. Research lacking in theoretical or conceptual frameworks makes it difficult for a reader to understand and appreciate the rationale, variables, and academia of the study journey (Adom et al. 2018). As I intend to produce a synopsis of several pieces of literature, with a view to finding relating results from different concepts and theories, my study will act in accordance with a conceptual research framework (Shikalepo, 2020).
Further consideration must always be given to any ethical implications during the study process as all research poses ethical issues (Kar, 2011). Firstly, I need to ensure readers are not misled during any data analysis, by choosing appropriate and accurate literature (Floridi and Toddeo, 2016). Plagiarism is when a researcher presents work by others as their own (Ng, 2006) and to avoid this issue, I need to reference all the authors from the original source and use my own language instead of inputting someone else’s work word for word (Ober et al., 2012). Lastly, I also need to pay attention to biases which can happen both intentionally and unintentionally which can produce misleading information and inaccurate conclusions (Simundic, 2013). To mitigate bias issues, I need to stick to the objectives of the research, be self-aware, study the history of my research question and abstain from generalisation (Smith and Noble, 2014). Great ethical consideration should also be acknowledged when working with child participants to minimise the risk of harm and full consent from an appropriate adult should be obtained (Felzmann, 2009; Ferdousi. 2015). Respecting the dignity and acknowledging a child's culture and personal views is important and research such be carried out with integrity and respect (Flewitt, 2005).
Critical Reflection 
As I begin reflecting on my research, I have chosen to employ Borton’s 1970 reflective model, What? So what? And now what? as recommended by Moll (2020). This favoured method is a comprehensible tool to help learners reflect upon their work using three simple questions (Ellwood, 2018). I have operated with this model previously and so my familiarity with it makes for easiness. Reflection enables you to critically analyse and identify any impacts to your practice and how you can carry the new knowledge forward into future teaching (Amulya, 2004). Additionally, writing reflectively is said to enhance learning and develop professional practice and is a fundamental part of the research process (Rogers 2001).
What?
The aim of my independent study was to develop my knowledge, learn new teaching strategies to use within my own practice, recognise any limitations and challenges, and understand the impacts my research may have on my personal practice and the wider community. Development in knowledge can be achieved by following the 1956 knowledge level by Bloom, which simplifies the learning process into stages: - create, evaluate, analyse, apply, understand, and lastly, remember which represents the outcome (Battour, 2020).
As my study began, I embarked on a learning journey, firstly to briefly review what musical theatre is before conducting a deeper investigation to critically analyse pitch control and hand gestures in relation to child performers. To do this, I accessed literature and studies via books, journals, websites, and conference papers. Literature reviews are fundamental when conducting research as they broaden your knowledge and highlight strengths and weaknesses within the study topic (Rowley and Slack, 2004). During this process I also obtained various teaching models such as Welch’s, Vocal Pitch-Matching Development, Rutkowski’s, Singing Voice Development Measure, and the Kodaly Method (Welch, 2009; Amkraut, 2004 and Rutkowski, 2021). Teaching models provide structural methods to assist and optamise certain areas of learning (Chukwuemeka et al., 2020). Following on from this, I then collated all the information to conclude my research. Conclusions are important as they enable the researcher to discuss the study's overall findings and make a final assertion (Zamani and Ebadi, 2016).
So What?
I had assumptions that the topic of my research would yield plenty of previous studies that I could use to develop my learning, however, sourcing specific and direct research to investigate the involvement of hand gestures on pitch control for children in musical theatre was limited. The most valuable literature, due to it conciseness and relevance to my research question, that I discovered was by Liao and Davidson (2015; 2016), who provided specific studies which tested hand gestures and the effects it has on a child's singing, and I applied these findings within my assignment. Due to this gap in the research, the challenge was to investigate each section of my research question individually and explore teaching models and strategies with a view to pulling all the information together to draw a conclusion. Gaps in research are created by study restrictions, influences beyond one's control or inadequate study methods (Ajemba and Chinwe, 2022).
This study has provided me with a wealth of new knowledge and has introduced me to many techniques and models that I feel with benefit me as I begin my teaching journey. For example, singing evaluation models can help understand a child's singing capability before teaching begins to highlight strengths and weaknesses in their phonation (Rutkowski, 2021). Furthermore, utilising the distinctive styles of hand gestures is a positive method when attempting to ascertain pitch accuracy (Liao and Davidson, 2016). In contrast to the advantages gained from this study, it is important to recognise the limitations and disadvantages that were identified (Greener, 2018). Firstly, there were many literature pieces that were inaccessible and unavailable for full review due to access and reader restrictions, therefore I could not fully enervate all the compositions. I exhausted all avenues to gain access to these documents including searching various platforms and sources and additional help through the University library. Additionally, as previously mentioned, finding specific information that directly answered my research question was the biggest limitation, therefore, this generates an opportunity for future research to bridge the gap (Bansal et al., 2012). This could be done by conducting more research of children that focuses on pitch control with hand gestures. Moreover, there were several valid arguments within the available literature which supported the need for further studies to strengthen the data and I acknowledge that I need to take all the points raised into consideration when I incorporate it within my practice. Arguments within research are paramount to induce logical thinking and offer readers opposing perspectives and points (Boess, 2016).
My personal limitations and challenges were my inability to understand numerical data often presented in study results. Many scholars carry out quantitative tests which are then presented in tables, charts or simply written up but I found myself overwhelmed and struggled to read and comprehend this format (Duquia et al., 2014). Further to this, I did not manage time effectively during this module and found myself falling behind schedule. Personal commitments, a holiday and appointments steered me away from my research. Gantt charts are a crucial tool to organise timeframes and I must ensure I follow this method much more closely in future studies (Geraldi and Lechter, 2012). 
Now What?
Overall, my research provides positive impacts as I was able to reduce the disparities within this field and answer the question of whether hand gestures can affect pitch control of children in musical theatre. Acknowledging gaps in the research impacts the wider audience and filling the void will provide other scholars and learners with more information which may enhance their studies and practices (Kearney, 2017). Regarding further future studies, I have recognised that I need to address my weaknesses in data reading and gain more skill to enable me to read this data confidently, by engaging with my tutor and researching how to understand appropriately. Additionally, I must consider better time management, access services to support my learning such as tutorials and module handbooks and develop my knowledge of reading numerical data. 
1. Assignment
Introduction
I have been a professional singer for twenty-two years but have enjoyed expressing myself through music and song since I was a toddler. My most vivid memories of my childhood in relation to singing are being taught to sing with the assistance of hand gestures. My teacher would incorporate gestural hand movements to help me remember the song and reference pitch by altering the position of her hands. Gluck, Bluck, and Westrate (2019) suggest that life experiences are the motivators for behavioral changes and considering this, my past events have brought me to my research topic today to determine the impacts, if any, of using hand gestures when singing.
In the future, my intentions are to become a vocal coach, teaching students of all ages. The purpose of this study is to establish if hand gestures can impact a child’s ability to control their pitch whilst performing in musical theatre (MT). MT is a particular genre of music that tells a narrative via acting, singing, and dancing collectively (Stephens and Wyon, 2020). My aim is to review the literature using journals, articles, books, and websites (Kokol et al., 2015), to gain a better understanding of gestural hand movements, before further researching the involvement this has specifically on pitch control for children within MT. Accessing existing studies and informed data is paramount when conducting research as it highlights credible information, arguments, gaps in academia and provides crucial details about specialised subjects (Rowley and Slack, 2004).  To assist my literature review process, I will adopt the simplistic reflective model from 1970 by Terry Borton which asks what? so what? and now what? (Skinner and Mitchell, 2016; Ellwood, 2018). This will enable me to reflect and pull together all that I have learnt through the process of this study and link it to my own teachings (Rodgers and Laboskey, 2016). I acknowledge that this reflective practice is historical but is still used in research today and considered advantageous and relevant due to its straightforward, direct method (Moll, 2020). Once I have perused the literature, theories, and existing methodologies, I will evaluate my findings and draw conclusion on how I can take this newfound knowledge forward into my future teachings and highlight the impacts this may have on my practice and students including ethical consideration. I will also address my intended learning outcome to establish if these were achieved during my study.
Literature review
As I initiated my literature review process, I began by gaining more knowledge of children in musical theatre as my understanding was minimal. Platt and Becker (2013) consider MT a popular performing art since around the 1900’s. I surmise that many of my future students may wish to learn this singing skill. Children who perform in musical theatre are expected to dance, sing, and act out a narrative that entertains at a competent level to appease the audience (Eluyefa, 2019). Since performers are expected to merge these abilities simultaneously, I question the impact this may have on pitch control from this physically demanding art (Stephens and Wyon, 2020). Studies have shown how difficult it is for performers to maintain a high standard of vocals whilst exerting themselves in dance (Morton, 2015; Stephens and Wyon, 2020). Dancers are usually encouraged to lift and pull in their bodies when performing (Tian and Yang, 2022). However, posture can vary depending on the style of dance (Shen, 2023). Oktem, Pelin, Kürkçüoğlu and Izci, (2019) explain that ballet dancers are expected to be tense, holding their shoulders over their pelvis. Performers of contemporary dance engage in lifts, over stretching of the body, jumps and rapid directional changes (Angioi et al., 2009). In contrast, singers are trained to relax their shoulders, expand their chest on inhalation and maintain this belly out position during phonation (Watson, 2014). Due to the differences in postures and activated muscles for each discipline, it is challenging for the performer when engaging them collaboratively (Morton, 2014). 
Whilst perusing the literature on MT, I discovered a teaching model by the German composer Karl Orff named the Orff Teaching Theory (Sun, 2017). This model combines the teaching of music and movement and is designed to break down each task into basic, simple instructions that are replicable and achievable, therefore, suitable for young students (Salmon, 2016). The main intention of the Orff approach is to work collaboratively, to encourage creativity and communication skills with the use of music and dance (Zhang, 2020). Studies have shown the efficacy of incorporating the Orff method when teaching, with many scholars favouring this approach due to its reliability and success within the classroom (Bilen, 2010; Salmon, 2012; Sun, 2017). However, it is documented that problems surrounding the lack of resources, oversubscribing classes and children with additional needs may impact the benefits of this model (Arslan, 2009). As Morton (2015) previously mentioned, MT is a multifaceted art and so perhaps because the Orff approach incorporates music, singing and movement, it may prove advantageous to a practice that teaches MT students. Finding specific data that linked the Orrf method to my research question (hand gestures and pitch) was arduous, therefore, this opens a door for myself or fellow scholars to conduct future research to explore if this teaching model could be used to assist students in ascertaining pitch accuracy via the use of gestures when singing in MT. 
Defining Hand Gestures
Our hands, right from inauguration, represent a fundamental part of a human’s existence and as we grow, we consistently and continually operate them daily to carry out various tasks (Diserholt, 2018). Just like the movement of all other body parts, hand motions are a cognitive activity and neurological process (Helmich et al., 2014). People often facilitate the use of their hands during speech to encourage further understanding and comprehension visually to help contextualise their words and hand gestures often accompany the motor action of speech (Maricchiolo et al. 2005; Kelly et al., 2008; Hubbard et al., 2010). They assist the thinking process and help us to find the correct words when conversing and gestural movements can help to transport a mental image into a seeable action (Mcniell, 1994; Kamermans et al., 2019). Studies have shown that the practice and memorising of different gestures improves overall cognition (Madan and Singhal, 2012). The effects that gestures have on a child’s memory has been studied for many years and there is plenty of historical research which evidences the successfulness of enhanced memory through the observation of gestures and this has continued to pique the interest of scholars up to more recent times (Kelly et al., 1999; Cook and Fenn, 2017; Kartalkanat and Goksun, 2019). A study by doctorates Broaders, Cook, Mitchel and Goldin-Meadow (2007) which aimed to highlight how using hand gestures during a cognitive task affected the outcome, tested one hundred and six, nine- to ten-year-old children who were split into an experimental group who were told to gesture, and a control group who were told not to gesture. The method involved trying to solve six mathematical problems with and without gestures. Results showed that those in the ‘told to gesture’ group produced improved implicit knowledge and new strategies to solving the problems more than the members of the ‘told not to gesture’ group. However, a similar study involving seventy-four children aged eight to twelve conducted by doctorates Pouw, Paas and Agostinho (2017) evidenced no improvement of implicit knowledge. They utilised a model that evaluates the visual working memory called the Visual working memory capacity: Visual Patterns Test (VPT). Their group of gesturing members produced indifferent results to the none gesturing groups. This could, however, be due to the methods being dissimilar. The first study did not instruct the VPT, additionally the second study simplified this model for children, so perhaps the alterations deemed it ineffective and furthermore, research may have developed between the studies. It would be interesting to see the results of new research which removes the dissimilarities and alterations to determine whether children's cognition is impacted using hand gestures during lessons. This could be an avenue for research for myself or fellow scholars to investigate in the future.
Defining Pitch in Singing
Historical studies used to define poor pitched singers as ‘tone deaf’ or ‘tone dumb,’ suggesting that some people simply lacked the ability to sing in tune (Cleall, 1970.; Welch, 1979). However, numerous studies spanning the last three decades, have evidenced that pitch accuracy can be taught and improved with the aid of vocal coaching (Welch, 1985; Welch, 1990; Trollinger, 2003; Gudmundsdottir, 2018). The change in opinion may have derived from research which has evolved over time, offering better and more concise data through improved testing methods (Zawacki-Richter and Latchem, 2018). During the investigation of children and pitching, I discovered two separate studies testing children between four and eight years, carried out by scholars Welch, Sergeant and Sjolander and Harrison, Welch, and Adler. They concurred that children tend to find their pitch as they age with girls accomplishing this sooner and boys usually have more difficulty overall with singing in tune (Welch et al., 1997; Harrison et al., 2012). Conversely, another study of the singing competence of child singers, produced by doctorates Sergeant and Welch, involved seven hundred children aged four to eleven years. They were all asked to perform two test songs and their findings showed there were no significant differences in pitch achievability between the sexes (Sergeant and Welch, 2008). These contrasting conclusions could be a result of the development of research, differences in testing methods or sample size. Consideration should be given to the fact that as time progresses, science improves, changing the outcome of research (Rorsch, 2014). It is important as a teacher to understand and appreciate that children will learn uniquely, and every student will present different skills at different times, and I will personally acknowledge this when I begin teaching (Zubaedu et al., 2021).
Research revealed two teaching models used to evaluate children’s singing competences. The first was the ‘Singing Voice Development Measure’ (SVDM), authored by Joanne Rutkowski, a doctor in philosophy, in 1990 (Nichols, 2017). This evaluation tool was designed to identify how singers use their voice using the five-phase scale shown below (Rutkowski, 2021).
· 1. ‘Pre-singer’ does not sing but chants the song text. 
· 1.5 ‘Inconsistent Speaking-range Singer’ sometimes chants, sometimes sustains tones, and exhibits some sensitivity to pitch but remains in the speaking voice range (usually A2 to C3). 
· 2. ‘Speaking-range Singer’ sustains tones and exhibits some sensitivity to pitch but remains in the speaking-voice range (usually A2 to C3). 
· 2.5 ‘Inconsistent Limited Range Singer’ waves between speaking and singing voice and uses a limited range when in singing voice (usually up to F3). 
· 3. ‘Limited Range Singer’ exhibits consistent use of limited singing range (usually D3 to F3). 
· 3.5 ‘Inconsistent Initial Range Singer’ sometimes only exhibits use of limited singing range, but other times exhibits use of initial singing range (usually D3 to A3). 
· 4. ‘‘Initial Range Singer’ exhibits consistent use of initial singing range (usually D3 to A3). 
· 4.5 ‘Inconsistent Singer’ sometimes only exhibits use of initial singing range, but other times exhibits use of extended singing range (sings beyond the register lift: B3-flat and above). 
· 5. ‘Singer exhibits use of consistent extended singing range (sings beyond the register lift: B3- flat and above) 
Many scholars favour this model and speak of its efficacy when teaching children (Levinowitz et al.,1998; Demorest et al., 2018; Cohen, 2020; Rutkowski, 2021). However, Lu, Saunders and Welch discussed the limitation of this model expressing the need for secondary tests as listening once may not be enough to ascertain accurate results (Lu, et al. 2019). 
The second four phase model was created by the proficient academic Graham Frederick Welch in 1998, named ‘Vocal Pitch-Matching Development (VPMD) (Cohen, 2020). It intended to test children’s skill acquisition in reproducing accurate pitching and melodies as shown below (Mang, 2006). 
· 1. The words of the song are the initial centre of interest rather than the melody; singing is often described as ‘chant-like’. 
· 2. There is a growing awareness that vocal pitch can be a conscious process and that changes in vocal pitch are controllable. Sung melodic outline begins to follow the general (macro) contours of the target melody or key constituent phrases, and self-invented and ‘schematic’ songs ‘borrow’ elements from the child’s musical culture. 
· 3. Melodic shape and intervals are mostly accurate, but some changes in tonality may occur, linked to appropriate singing register usage. 
· 4. No significant melodic or pitch errors in relation to simple songs from the singer’s musical culture. 
Analogously to the SVDM tool, this model appears favourable when evaluating and developing children’s singing voices, but again one test was deemed not enough to determine the accuracy and required more listening’s (Lu, et al., 2019). Both the SVDM and VPDM are simplistic testing methods and seem beneficial to determine a singer’s accuracy and could be incorporated into tutoring children (Nichols, 2019). Teaching models that are replicable are important as it assists a child’s learning and enables them to remember what is being taught (Rutkowski, 2019). I feel that these models could benefit my practice when teaching children, to evaluate their abilities and assist in achieving accurate phonation. 
Recapping the pitch control for child singers, most of the data found in the literature indicates that girls usually produce more accurate pitching and develop this skill sooner than boys (Mecke and Sundberg, 2010). Therefore, this should be considered when I begin teaching students, accompanied by understanding that gender and age may impact their singing ability and try to adapt coaching techniques to assist this. 
Combining Hand Gestures and Pitch Control 
In music, a performer's hands are considered to abet musical expression (Leman et al., 2017). Doctorates in music, Liao, and Davidson (2007) produced a study involving five children, incorporating singing and movement tasks to test the impact of gesture on phonation. They stated the results re-invoked original and historical beliefs that hand gestures aid singing in children including pitch control and they advocate for the use of gesturing in practice when teaching adolescents. However, the sample size of this study may have been insufficient for accurate results and a repeat with more participants would provide more concise data. Further to this, Liao, and Davidson (2015) continued their research exploring the use of hands to provide a visual aid for representing pitch levels and they stated explicitly that many studies dating back to the 1980’s up to the 2000’s has reiterated its efficacy. These studies offer promising data in relation to my research question as they show their tests were successful in evidencing pitch alterations when the children used hand gestures. 
McNeill (1992), a doctorate in psychology and linguistics, stated there are four types of hand gestures: metaphoric, iconic, deictic, and beat. Metaphoric gestures are used to describe abstract objects figuratively, an example image is provided in appendix 1 (Khatin-Zadeh et al., 2022). A historical study conducted by Wis, (1999) discussed how valuable metaphoric gestures are when teaching children and that using them during warm up sessions specifically is an asset as it helps students' comprehension and vocal skill acquisition. More recently, a corroborating study by scholars Kelly, Hirato and Bailey (2017) explored spatial metaphors in association with singing or more specifically pitch. The procedure included watching different slides showing gestures that represented the rising and falling of intonation, followed by forced choice questions to which they are told to react as per the instructions when they heard the intonation change. They concluded that metaphoric gesturing plays a big part in achieving pitch accuracy and is a valid teaching strategy. A similar study involving children would be more beneficial to collect data relating to my research question, and this poses a potential research topic for me in the future. Upon review, metaphoric gestures could be incorporated when tutoring children's pitch accuracy as the shift in pitch could be metaphorically simulated with the hands. 
Iconic gestures are defined as movements that directly represent the co-occurring speech, see appendix 2 for an example image (Ping and Goldin - Meadow, 2008), Recent research conducted by Australian scholars Bently, Walters and Yates (2023) tested fifty-four 12-year-old children who were split into two groups. The method involved two teachers conducting their lesson, one with iconic gesture and one with deictic gesturing. They concluded that results showed the students subjected to iconic gestures showed enhanced cognition and understanding. Interestingly, a study into children's interpretation of iconic gestures, mentioned that due to this type of gesture providing additional information to the speech, children need to have the ability to understand the speech initially to reap the benefit of the added gesture (Wakefield et al., 2021). Therefore, this would argue that iconic gestures cannot be used alone and need to accompany speech. Considering iconic gestures are used for depiction, these studies suggest that they could help a child to visualise the pitch when singing. Furthermore, the data has shown that iconic gesturing could also be used as a teaching aid when attempting to achieve pitch control and so I intend to consider this for my future practice. 
Moreover, deictic gestures are used to point to physical items to enhance comprehension and account for approximately eighty percent of gestures that we make, see example image in appendix 3 (Herbert, 2012; Choi et al., 2020), A study by Bowcher and Zhang (2020), tested the impact of these movements when used in the classroom with elementary aged children. They concluded that deictic gesturing helped to draw attention to what they were teaching which enhanced the students focus and understanding. In contrast, revisiting the Bently, Walters and Yates (2023) study, they agreed that deictic gestures did positively impact students learning, but they stressed that iconic gestures superseded all other movements. This research supports the view that deictic gesturing could prove a useful teaching method to assist child students by pointing to a visual scale to highlight when the pitch changes and I will also consider this technique when I begin my teaching.
Beat gestures are usually up and down hand movements that beat to time and are used to emphasise words, an example in presented in appendix 4 (Prieto et al., 2018), A study by doctorate Mathew and Demuth (2017), explored the beat gesture development in children, they asked twelve six-year-old children to retell a story whilst being video recorded to see if they performed the narrative better using beat gestures. They concluded that nine of twelve participants showed improvement after using beat whilst retelling the story. However, it is important to acknowledge that sample size should be carefully considered when carrying out research, as insufficient numbers can lead to unreliable results and potential errors be it ethical or economical (Martínez-Mesa et al., 2014). Further to this study, more corroborating and recent studies also deduced that participants using beat gestures not only showed enhanced execution when reciting a story but exhibited ameliorated comprehension (Llanes-Coromina,et al., 2018; Vila-Gimenez and Prieto, 2020). However, Beege and his fellow colleagues (2020) argued that beat compared to other gestures evidenced the least developmental encouragement. Considering beat gestures provide a rhythmic and tempo pattern for speech to follow (Wang and Zhu, 2013), I theorised whether this kind of gesturing could venture from speech into singing and more specifically if they can impact pitch control. Further studies involving children using beat gestures in singing would be advantageous. 
To obtain full understanding and recognise meaning, it is important to mention here that both Iconic and metaphoric gestures are also known as representational gestures. This is because they are used in an analogous way, and both depict objects, locations and persons with hand or body movements and/or facial expressions (Hautvast, 2020). Clough and Hilverman (2020) argued that despite these different gestures evidencing efficacies in children's learning, they stressed that scientists still did not know the ultimate question of why. Furthermore, finding research on the effects metaphoric, icon, beat and deictic gestures have specifically on a child's pitch in singing was challenging. This highlights gaps in research and future studies are needed to establish new and concise data. 
Upon investigation of the different hand gestures, I discovered the Hungarian composer Zoltán Kodály who produced a sight-singing teaching model named the Kodaly Method in 1945 which was a developmental structure adapted to encourage children to learn their native speech where they learn through song with the involvement of solfege gestures (Lierse, 2010). Solfege hand signals represent different pitches that are used conjunctively with the Kodaly teaching model to ascertain a child’s optimal singing accuracy (Bowyer, 2015). A study by Amkraut (2004) using the Kodaly Method and hand gestures, also known as sight-singing, involved eighty children aged eleven to thirteen. The experimental group received the Kodaly method training, and the control group did not, they were then asked to complete singing tests comprising of diatonic scales (heptatonic scales that includes five whole steps) and traditional scales (seven notes repeated at the octave). Amkraut concluded that her study presented significant evidence that whilst sight-singing the group in receipt of Kodaly training produced considerable augmentation in achieving pitch accuracy. Comparably, Luen, Wong and Augustine (2017) conducted a later and homogeneous study involving fifty pre-school aged children and similarly concluded that the use of the Kodaly teaching model proved beneficial to their participants striving for pitch accuracy. An example of the Kodaly process is shown in the figure below
.[image: ]
Figure 3. (Gönczy, 2009).
Challenges using the Kodaly method have been analysed and studies have discussed disadvantages including having limited time in lessons to use the model effectively due to how long it takes for children to master the technique efficiently and teacher biases from using other teaching models which impacts the wholehearted approach needed for this method (Turkmen and Goncu, 2018). Combining the Kodaly method in vocal coaching of children could be advantageous as the studies have shown its efficacy in terms of pitch control, therefore, I will consider utilising this model once I begin teaching.
Further to the Kodaly method, another sight-singing strategy was founded by scholar of music, Rev. John Spencer Curwen in the nineteenth century. Like the Kodaly, it is as a multimodal system which incorporates kinesthetics (relating to awareness of movement) as well as visual prompts and were designed to aid pitch learning by stimulating the memory and offering a visual placement for each pitch, see the example figure below (Reifinger, 2013; Fortuna, 2022). 
[image: ]
Figure. 4 (Fortuna, 2022).
A historical study performed by Cousins and Persellin (1999) tested the singing accuracy of forty-seven mixed gender first graders, combining the use of Curwen hand signals. They were asked to sing a song monitored by a singing teacher using the evaluation tool Singing Voice Development Measure (Rutkowski, 1990). This study found there was no difference in the groups in relation to their pitch acquisition or singing accuracy. However, a more recent opposing study by Boisvert (2019) of Laval University tested the singing accuracy of two groups of thirty-three boys and girls. The method included singing assessments and cognitive tasks carried out by experienced teachers, the experimental group used the Curwen hand signals and the control group did not. The study proved successful, and results showed that using these hand gestures improved the pitch accuracy of every participant. The discrepancy in results could be due to the vast time difference between the studies, meaning testing methods and research may have improved or could be because the methods were not the same in each study. This would be an interesting inquiry for the future, to duplicate the tests from the nineties to see if present day research and current testing methods impact the results.
Lorek and Pembrook (2000) discussed the limitations of Curwen hand signals stating one known issue is students incorrect use of the gestures and they stress the need for teaching accuracy and supervision. Frey-Clark (2017) also expressed the need for teaching these signals at an early age to provide long terms benefits to the student. Despite these challenges, studies over the years have shown that teaching these hand signals whilst vocal coaching within the classroom has proved successful in attaining children’s singing accuracy (Nichols, 2012; Kuehne, 2007). Taking this into consideration, it would be advantageous to consider this when implementing teaching strategies within my own practice. 
Mental Imagery and Pitch 
As a teacher, understanding how children learn cognitively is an important foundation (Wang and Lui, 2015). A child’s development and life experiences neurologically impact their singing ability and behaviours (Welch, 2009). Children respond positively to teachings which stimulate their working memories (Cockroft, 2015). Humans use mental imagery in everyday life as it facilitates our processes of thought through representations and the mental reproduction of things and is usually referred to as the ‘mind's eye’ (Antonietti and Colombo, 2011; Blackwell, 2018). An example that explains simplistically what mental imagery is and how it can assist performance is from an athlete named John Regis. He defined mental imagery as getting in the zone by envisioning running a perfect race and feeling the elation you feel from achieving that perfect winning race (Cumming and Williams, 2012). 
Apropos of imagery and pitch control in children, locating research specific to children’s pitching using imagery tasks was exhaustive and I failed to locate anything that tested whether the use of mental or auditory imagery affected the singing accuracy and pitch control of young singers. However, there is plenty of literature and studies which test imagery in adult singers which have evidenced that auditory imagery improves overall pitch accuracy (Hubbard, 2010; Gelding et al., 2019; Pfordresher and Alper, 2013). Further exploration yielded the discovery of two auditory imagery models as mentioned by Colley (2015), named the ‘Pitch Imagery Arrow Task’ (PIAT) and the ‘Bucknell Auditory Imagery Scale’ (BAIS). The PIAT uses a staircase sequence of pitches incorporating arrows which represent following imagined steps and the aim is for the participant to match the imagined pitch to the actual pitch (Gelding et al., 2015). The BAIS system differs due to its self-reporting questionnaire method which aims to test auditory imagery vividness and control (Halper, 2015). I questioned whether any of these models would be suitable for children, as I struggled to find any research which specifically tested their effectiveness with youngsters. However, I did discover literature which exposed the requirements. To use the PIAT efficiently, a participant must hold a melody for a brief time and control and maintain pitch (Halpern and Overy, 2020; Gelding et al., 2021). This may therefore suggest that it is more suitable for more competent and experienced singers and not necessarily for children. The BAIS system students must be able to read and respond to the questionnaire and so again this may prove difficult for young students. However, perhaps the BAIS self-report could be simplified to better suit children. Additional studies to develop understanding of how mental and auditory imagery tools can assist children in obtaining accurate pitch are required due to a gap in the research. Discovery of whether the PIAT and BAIS methods are efficacious could impact teachers when tutoring children as it could be incorporated into lessons to gain optimal pitch accuracy. Considering the requirements needed to fulfil these imagery test models, I would surmise that it is dependent on a child’s personal singing abilities. 
Conclusion 
[bookmark: _Int_jintdLMx][bookmark: _Int_nLwnNaU7]The aim of my study was to investigate gestural hand movements and the effects they have on a child's pitch control whilst singing for musical theatre. I am confident that the data and research shows that hand gestures could affect pitch accuracy and that they can be used as a teaching technique when teaching children. Many studies have evidenced the efficacy of hand gestures when attempting to train pitch accuracy of child students especially with the use of hand signaling methods such as Curwen and Kodaly. These teaching models would positively impact my practice in the future along with the broadened knowledge I have acquired regarding musical theatre, pitch control and hand gestures. However, I need to conduct more research on these teaching methods to ensure I can offer them safely and optimally to my students. The biggest challenge for this study was locating existing studies that have tested the pitch control of children in musical theatre with hand gestures. Therefore, I had to focus on studies of each individual area of my research topic and pull together the results to draw a conclusion. Considering I have acknowledged a gap in the research, this research could provide the foundation for future studies with a view to bridge the gap. Finally, to conclude, through the underpinning of literature and scientific studies, hand gestures do have an effect on pitch accuracy of children in musical theatre. This study will impact my future teachings as it has changed the outlook of how I intend to teach. I was skeptical that hand gestures could aid pitch control but after finding supporting studies that evidence the efficacy of this technique, I will now involve hand gestures as a visual aid to promote the control of the pitching for any future child students. 
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Appendices
Appendix 1 – Metaphoric Gestures. 
A figurative description of something. For example, raising the hand upward to reference a rising level of something.
[image: ]
Figure 5. (Khatin-Zadeh, 2022)

Appendix 2 – Iconic Gestures. 
Gestures that accompany speech to reference something.
[image: ]
Figure 6. (Ortega and Özyürek, 2019)

Appendix 3 – Deictic Gestures. 
These are used to point and represent physical objects corresponding to the speech.
[image: ]
Figure 7. (Muller et al., 2013)
Appendix 4 – Beat Gestures. 
Rhythmic gestures of the hands in beat to the time.
[image: ]
Figure 8. (Prieto et al, 2018)
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