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Designing a hybrid wooden flash-disc: Integrating emergent technologies and traditional theories to enhance the learning experience for parent-infant dyads at Infant singing groups.
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[bookmark: _Toc199781319]Introduction

An expanding body of scientific research highlights the reciprocal benefits for caregivers and children who attend infant singing groups (Rattaz et al., 2022; Sharman et al., 2023; Smith and Kong, 2024). These musical interactions, characterised by joy and connection, are linked to improved physiological co-regulation, which contributes to enhanced adult well-being and improved infant cognitive development (Cirelli, Jurewicz, and Trehub, 2019; Trehub, 2023). In examining the breadth of mixed methods research, qualitative insights and quantitative rigour illuminate subjective human experience alongside empirical measurements, providing a holistic view of the subject area (Sharman et al., 2023). In research, a range of non-invasive tools measure outcomes for parents and children. Cortisol detection is used to identify the stress hormone in saliva (Rattaz et al., 2022). Functional magnetic resonance imaging (fMRI) machines detect brain activity (Appendix A), and heart rate variability (HRV) machines and skin conductance measurements (Cirelli, Jurewicz and Trehub, 2019) assess clinical autonomic arousal. Additionally, behavioural observations using scales, such as the Welch Emotional Connection Scale (WECS), alongside facial gaze observations, reveal subjective human interactions (Rattaz et al., 2022). These non-invasive techniques, particularly essential for assessing small infants, offer a variety of methodologies to determine the hormonal, physiological, neural, and psychological effects of infant-directed singing.

[bookmark: _Toc199781320]Parent-infant dyad 

Infants and carers typically sit in a large circle during an infant singing class, whilst a facilitator guides the musical experience (Appendix B). This project defines an infant as 0-3 years of age. Infants are always accompanied by an adult (parent or carer) in early years singing environments, forming what is referred to as a 'dyad' in this context (Provenzi et al., 2018; Sharman et al., 2023). The concept of a self-contained unit between carer and child is central in this work, as participants engage as a unified pairing (Aureli, Presaghi and Garito, 2022). Critically, an adult plays a crucial and empowering role in shaping and wiring an infant's brain, thereby generating essential neural pathways for the baby (Feldman-Barrett 2021, p. 47). Infant brains, which are 'under construction' (Feldman-Barrett, 2021), are influenced by socio-cultural interactions and external stimuli provided by caregivers. Accordingly, infant singing classes offer an ideal environment for fostering and encouraging these powerful socio-cultural exchanges between infants and adults (Smith et al., 2024).

For an infant, the primary caregiver will be their first voice experience(Cavero, Martínez-Castilla and Campos, 2024). Indeed, it will be “the most salient musical experiences of early life” (Cirelli, Jurewicz and Trehub, 2019). Recognising that singing to infants has symbiotic, positive effects on both parties' neurological and regulatory systems (Cavero, Martínez-Castilla, and Campos, 2024), music leaders can harness this knowledge to produce far-reaching societal impacts. This approach aligns with social prescription programmes, which use non-pharmacological interventions as preventive health strategies for the UK public (Baddeley, Sornalingam and Cooper, 2018). Infant singing classes are a powerful and reassuring preventative intervention in the campaign to tackle Postnatal Depression (PND) for parents (Fancourt and Perkins, 2017). PND is a debilitating condition impacting 10-15% of postpartum parents in the UK (Colella, McNeill and Lynn, 2022), causing adverse emotional and psychological outcomes for the infant (Fancourt and Perkins, 2019). Thus, due to the dyad's symbiotic nature, one condition exerts a dual negative impact. An infant music class can mitigate triggers of PND, including isolation (Aughterson et al., 2024), thereby clinically benefiting the parent-infant dyad and contributing to a healthier society. 

[bookmark: _Toc199781321]Why sing? 

Drawing from my experience leading infant music classes, I have found that while adults instinctively know it is beneficial to sing to a child, they lack a deeper understanding of why. This absence of knowledge is evident in promotional materials for various infant classes (e.g., Jo Jingles, Music Bugs 2025) and on the World Health Organisation's (2020) website, where no scientific explanation is provided for the benefits of singing to infants. This lack of understanding underscores the motivation for developing my resource.

This gap in parental knowledge can be attributed partly to the challenges researchers face in delivering effective, targeted communication to the public (Mao, 2021). Additionally, new parents are often overextended by the overwhelming amount of new information that accompanies a new baby in the home environment (Edward et al., 2019). Admittedly, nuanced, scientific information may not take priority over essential tasks. To address the knowledge gap, this study aims to create a resource that facilitates ready access to scientific knowledge through a fun and engaging flash disc for the family community.

In seeking to connect scientific information to user-friendly learning, I must examine how to engage parents in ‘real-time', particularly those adults who may be overwhelmed or have a child experiencing infant fussiness. (Cirelli, Jurewicz and Trehub, 2019). Digital platforms may alleviate this learning obstacle for parents, allowing for personal exploration at a more convenient time (Hsu and Chen, 2023). Understanding and reinforcing the benefits of singing can establish sustainable singing habits beyond the classroom and support the symbiotic effects of the novel parent-child dyad. Ultimately, this project promotes and educates the public on the extraordinary, developmentally enriching and symbiotic value of singing to infants (Lense et al., 2022)

[bookmark: _Toc199781322]Description of artefact

I will design a set of wooden slice flash-discs that promote the scientific understanding of singing to infants, targeting adults whilst maintaining engagement for children. One side of the placard will feature a simple, child-friendly illustration representing the nursery rhyme it correlates to (i.e. bus refers to 'Wheels on the Bus' nursery rhyme). On the reverse side, a Quick Response (QR) code will be linked to my website, allowing adults to explore the scientific significance of the song at their leisure. Additionally, to elevate educational specificity, the flash-discs will have a small symbol related to the area of infant development the song promotes, such as language acquisition. The emphasis will be on user-friendly, playful placards drawn from a bag and shared amongst the infants during baby singing sessions. The act of sharing accommodates consensual participation by facilitating people with Special Educational Needs (SEN), neurodiverse individuals, and participants who are reserved, thus promoting greater inclusivity. Reflecting the dyadic nature of the client base (Provenzi et al., 2018), the project's objectives are twofold: first, to create an engaging and practical resource for children, and second, to enhance the knowledge base of adults.                                                                                                                                           
[bookmark: _Toc199781323]                                                                                                                                                 Theoretical influences 

I will integrate two learning theories into the resources learning foundation to underpin its educational functionality: Vygotsky's early learning theory (1986) and Miller's chunking theory (1956). Vygotsky's socio-cultural theory is foundational in children's educational environments; pedagogically speaking, 'chunking' is a mechanism used in adult learning. Together, these theories address the dynamic learning relationship of the dyad while providing an achievable and realistic framework for instruction. 

[bookmark: _Toc199781324]Zone of Proximal Development

Vygotsky's (1986) early child development theory asserts that a child's learning process is inherently collaborative (Vygotsky, 1986; Beliavsky, 2006), an ethos reflected in the human interactions during baby singing classes. 

The Zone of Proximal Development (ZPD) concept denotes Vygotsky's (1986) influential learning theory. The ZPD delineates the tasks that children cannot achieve independently, and the range of skills accomplished with “adult guidance or in collaboration with more capable peers” (Vygotsky, 1978), thus expanding the infant’s learning capacity(Vygotsky, 1986). Additionally, social interactions play a crucial role in promoting enculturation in infants (Adachi, 2021). From a musical perspective, enculturation refers to the exposure and subsequent absorption of a culture's unique musical system (Trainor et al., 2012). In adopting a Vygotskyian framework, the wooden slices will feature symbols of childhood culture, such as nursery rhymes on one side, reflecting “the culture, familiarity with aesthetic and expressive norms” for infants(Trainor et al., 2012), p.136), thereby allowing parents to scaffold their infants' recognition process.

[bookmark: _Toc199781325]Chunking

Chunking theory, as espoused in Miller's seminal paper (Miller, 1956), is a mnemonic learning theory that facilitates an individual's absorption of data (Guida et al., 2015). From an andragogical perspective, I aim to link easily digestible information to existing knowledge for adults. For example, I will segment scientific understandings accessed through my website and connect them to recognisable nursery songs on the wooden flash discs, thereby allowing for self-directed learning agency in adults. 
Additionally, I plan to present small, bite-sized data in live singing classes that can be easily absorbed, particularly when reinforced by repetition (Araya, Oberauer and Saito, 2008).

[bookmark: _Toc199781326]Best practice influences

[bookmark: _Toc199781327]Music leaders

The scarcity of music pedagogy and scientific knowledge in the infant singing class may be due to the industry primarily employing leaders who are often not music specialists. Equally, no specific qualifications are required to run a class, indicating a low threshold for entry into the industry (Jo Jingles, Music Bugs, Hartbeeps, 2025). In surveying the internet for infant music leader job descriptions, it is revealed that they often omit mention of relevant or indeed any qualifications; instead, the emphasis is on flexible work, Disclosure and Barring Service clearance, and the franchise investment required for a potential practitioner (Jo Jingles, Music Bugs, Hartbeeps, 2025). Whilst these components are functionally necessary for a sustainable business model, the omission of any relevant musical ability or qualifications for a prospective leader is striking. This absence elicits critical reflection on the application of musical pedagogical standards in infant music settings (Ramirez et al., 2019). If the industry lacks musical requirements for practitioners, is it compromising the quality and integrity of the educational experience for the infant? Similarly, are there targeted strategies that we can use to fill this professional knowledge gap for music leaders? (Ramirez et al., 2019). These questions could form the basis for future areas of research aimed at honouring a robust and effective infant music educational system.
Infant music franchise websites will occasionally allude to the scientific benefits of singing; however, they often lack nuance and publicise tokenistic soundbites (Jo Jingles, Music Bugs, Hartbeeps, 2025). This oversight in knowledge extends to internationally recognised organisations, notably the World Health Organisation (2020), which also lacks a comprehensive explanation of the scientific benefits of singing to infants.
Welch (2020) argues that continual iterations of the UK school national curriculum from 1989 have, over time, marginalised the Arts as a core subject. Consequently, musical impoverishment is likely in future early years music leaders, as evidenced by the English Baccalaureate (EBacc), introduced in secondary schools in 2011, which does not include music on its syllabus (Welch, 2020). Moreover, Welch (2020) asserts that a distorted socio-cultural view, which posits musicality as measurable and "defined by success" (Welch, 2020), compounds the lack of confidence in delivering the subject for prospective group leaders. Importantly, for a music leader, it is pertinent to acknowledge that parents may experience this misconception in an infant class setting. A cognisant leader will deliberately dismantle this cultural fallacy to encourage musical confidence for all democratically. 
Arguably, the involvement of a music specialist may not be an essential component in delivering musically driven benefits to infant singing clients. Indeed, the profound impacts of musical interactions can arise from the home-based amateur environment (Franco et al., 2022); thereby, caregivers could flexibly utilise my flash discs in their domestic environment with affirmative impacts. Nevertheless, the significant lack of specialist music skills and pedagogical expertise in infant music classes signals a prudent opportunity for a music specialist to integrate scientific understanding with an engaging resource. In this vein, I am facilitating change and leveraging an opportunity to shape the broader infant music landscape.
[bookmark: _Toc199781328]Flash-discs

This wooden resource is not an entirely novel learning tool for early years children (Mafulah et al., 2024); it has conceptual overlap with flashcards. Flashcards have been a staple in educational circulation for generations, serving as a primary aid for language learning (Mafulah et al., 2024). Symbolic images are typically found in early years resources because they are developmentally age-appropriate and impactful. Specifically, 3-year-olds can decode symbols at this stage of development (Apperly, Williams and Williams, 2004). 
Additionally, I have discovered similar handmade wooden slice products on Etsy, an online marketplace for independent creatives (Etsy, 2025). The NSPCC has curated flashcards with a similar ethos to my project's objective, although it only briefly addresses infant development (NSPCC, 2022). Upon reviewing similar artefacts, I realise that my artefact embodies a novel contribution. By incorporating scientific explanations into the flash discs, I am creating an original design feature that manifests a dual impact on adults and children. This explicit dual educational approach to the adult-child dynamic is a component I have not witnessed in any artefacts I have researched. 
[bookmark: _Toc199781329]Nursery rhymes

Nursery Rhymes provide a culturally familiar medium ((Zhong and Guo, 2023)) through which music leaders can impart early learning principles to infants (Mullen, 2017) They are a salient knowledge currency in a music session, known by all attendees through an oral tradition spanning many generations (Opie and Opie, 1997). The advent of published music during the 1700s enables a traceable historical footprint for scholars, although we have likely been utilising nursery rhymes for centuries (Zhong and Guo, 2023). Rhymes are embedded in folkloric culture for children, interweaving across cultures and supporting modes of infant development (Mullen, 2017). In this design iteration, Nursery rhymes are designated as repertoire for the slices, given their immediate familiarity for the infants and their proven efficacy in early years music education (May, 2020). 

[bookmark: _Toc199781330]Methodological influences

In researching the literature to design this resource, I am applying a pragmatic approach (Dewey, 1916). I intend to seek 'workable approaches to problem-solving' (Morgan, 2014) in developing my artefact. Additionally, I will study theories and research designs that flexibly encapsulate the educational objectives of the artefact without pre-emptively adhering to any specific philosophy. Morgan (2014) asserts that Dewey's pragmatism places less weight on selecting an ontological stance and more emphasis on the overarching human experience. People can be both influenced by the objective realities of the world (post-positivist) and concurrently shaped by their interpretations of that world (constructivist) (Morgan, 2014). I aim to explore traditional and historical understandings of early years educational schemas, as highlighted in models such as Montessori (1914) and Steiner (1965), alongside progressive approaches in Artificial Intelligence. Accordingly, adopting Dewey's approach, I will integrate embodied teaching experience alongside newfound educational frameworks to ultimately fulfil the resource's objectives.

[bookmark: _Toc199781331]Social Constructivism

Constructivism is an ethos whereby meaning-making is subjective and facilitated by social interactions (Cresswell, 2014). Despite adopting a flexible approach to the resources design process, I recognise that relational and interpersonal exchanges fundamentally characterise the infant music environment. From this perspective, a social constructivist paradigm is congruent with the delivery of the flash-discs in an infant learning space. 
Dewey (1916) states that a person whose work is relational exists in a social environment and relies on the 'expectations, demands, approvals and condemnations' of others (Dewey, 1916, p.16). A series of verbal and nonverbal democratic exchanges exist in an infant singing circle. Fittingly, social constructivism is a central theme of Vygotsky's learning theory, whereby children's development is embedded in their socio-cultural exchanges (Vygotsky, 1986; Beliavsky, 2006). Vygotsky's ideology aligns comfortably with the dynamics of an infant music setting; classes require supervision and mentoring from a parent/carer and me. For the infant, a singing leader is teaching “ahead of development so as to maximise the child’s Zone of Proximal Development” (Beliavsky, 2006, p. 9). The following illustration exemplifies Vygotsky's scaffolding process in the ZPD diagram (Daniels, 2016).

[bookmark: _Toc199777869]Figure 1:The Zone of Proximal Development. Vygotsky (1986).



 
The green zone, known as the Zone of Proximal Development (ZPD), is where an infant's learning process is scaffolded by a 'knowledgeable other' (Vygotsky, 1986). 
Correspondingly, for a music specialist, mentoring simultaneously encompasses both adults and infants in a musical environment. This musical relationship is a three-pronged, interactive, symbiotic process. Influenced by Vygotsky's model (Daniels, 2016), I have conceived a diagram represented in Figure 2, which represents the golden zone of learning where interactive musical learning flourishes:






[bookmark: _Toc199777870]Figure 2: The Golden Zone of Learning. Dale 2025




Golden zone 

The shaded part of the Venn diagram illustrates the 'golden zone' of learning. This zone is where dynamic, co-collaborative learning flourishes between the music leader, caregiver, and child. It elaborates on Vygotsky’s ideology by revealing the intersectionality that occurs in voice work with parent-infant dyads.

[bookmark: _Toc199781332]AI

I aim to apply Artificial Intelligence (AI) technologies in facilitating the design and delivery of the artefact in a responsible and appropriate manner. In a "dynamic landscape of contemporary education", AI has the potential to significantly increase learning capacity and time efficiency (Ellikkal and Rajamohan, 2024, p.29). By commissioning aspects of this project to AI, I plan to evaluate the platform's efficacy from a researcher’s perspective. When applied thoughtfully, AI can serve as a valuable adjunct to the educational process (Kalniņa, Nīmante and Baranova, 2024), offering a promising proposition for learners requiring assistance that is free from time constraints.

Ultimately, the AI platform should assist, rather than replace, the researcher's cognition (Lee et al., 2024). The Department for Education (2025) acknowledges the alarming speed at which AI technologies are developing, and, concerningly, a lack of research data, which has significant implications for learners (Lee et al., 2024). Nevertheless, the Department of Education (2025) have summarised guidelines to promote the safe and appropriate use of AI platforms. Notably, they highlight the already incorporated inclusion of AI into modern life via email spam filtering, navigation apps, online chatbots, and media recommendation systems (Department of Education 2025); AI is already embedded into the fabric of our lives. 
All institutions must inevitably address the complex ethical minefield AI creates, especially given AI's accessibility and inevitable application for future students and researchers (Ellikkal and Rajamohan, 2024). It's crucial to recognise that ethical considerations should be at the forefront of this integration for institutions (Slimi and Villarejo Carballido, 2023).

A comprehensive set of Principles from the Artificial Intelligence Playbook (2025) for the UK government will be adhered to (Appendix C). Additionally, the Voice Study Centre's AI policy will be adhered to so that upon graduation, I can "effectively and ethically" apply newly acquired AI knowledge to my practice (Voice Study Centre, 2025), demonstrating these “transformative” academic benefits carry meaningful, real-world implications (Ellikkal and Rajamohan, 2024).

[bookmark: _Toc199781333]Sustainability 

Alongside attending to a gap in scientific knowledge and developing a renewable resource. I am creating the placards utilising wood, partially to acknowledge theoretical underpinnings from traditional schools of education (Montessori, 1914; Steiner, 1965) and partly to address the importance of implementing renewable materials for future generations (Tu et al., 2022). Conflictingly, AI has a sustainability issue related to electricity and water consumption, as well as the increased demand for materials required for more sophisticated computer components (de Vries, 2023). As this technology evolves, addressing energy impacts on the planet will necessitate developers’ attention (de Vries, 2023). It is an imperfect part of the design process for me; a conceptual impasse that challenges my values and highlights the challenges of blending contemporary ideas with a traditional ethos. My desire to marry the two elements mirrors the complex realities of the learning environments I facilitate.

[bookmark: _Toc199781334]Ethical considerations

In this study, I acknowledge that the potential integration of AI technologies has significant ethical implications for both researchers and practitioners. Particularly in the current climate of higher education, institutions have been slow to address the guidance on the challenges and risks, alongside unclear methodological questions and ethical implications of AI (Kalniņa, Nīmante and Baranova, 2024) Therefore, to support navigating an epoch “defining technology…evolving at incredible speed” (Department for Education 2025), I have adhered to current guidance stated in Voice Study Centre (2025) AI policy (Appendix D), and the University of Wales Trinity Saint David (UWTSD) AI core principles (UWTSD 2025) in addition to the Governmental Digital Services list of guiding tenets (2025).

Observing ethical implications is a constant feature in the landscape of working with small children and their caregivers. I hold current Enhanced DBS clearance, and I adhere to my employer's safeguarding policies. AI is being heralded as a revolutionary tool for inclusivity in the education sector (Kalniņa, Nīmante and Baranova, 2024). Future generations of children, regardless of their background, could benefit from its application (Department of Education, 2025; Kalniņa, Nīmante, and Baranova, 2024). The prospect of increased inclusivity is exciting for a music practitioner, as it could promote more connectivity amongst my client base and, cynically (albeit practically), provide more work opportunities. However, it's essential to remember that the contribution of AI, like ethics, requires ongoing reflection and evaluation to maintain relevant and proper standards of application and to foster ongoing discourse in academia (Kalniņa, Nīmante, and Baranova, 2024; Lee et al., 2024). A continuing commitment to reflection and digital ethical evaluation is crucial to maintaining high standards in educational institutions.

I will use the flash-discs in my classes; their participation will be based on a mutual consensual agreement. I am inherently aware that small infants cannot give informed consent (Krishna and Fuloria, 2022). By choosing to engage in the activity and pick a placard, I hope to instil a modicum of agency for an infant. Ultimately, all infants are supervised by a caregiver to enable surrogate advocacy via a known party (Krishna and Fuloria, 2022). 


[bookmark: _Toc199781335]Aims

· To create fun, user-friendly, and informative music sessions for clients through my placards, linking science-based knowledge to familiar nursery songs.
· To learn more about the ethical, appropriate and responsible application of AI technologies in a learning environment
· To be an excellent music specialist in the infant-directed singing field
· To further hone my skills at delivering a robust level 7 paper
· To promote the benefits of singing for parents/carers and their offspring


[bookmark: _Toc199781336]Objectives


· I will fill my knowledge gaps in child development by undertaking short courses and reading literature in specific areas of early years development.
· Discover and research current science regarding infant-directed singing and its specific developmental benefits.
· Learn how to responsibly navigate AI platforms like Canva, Research Rabbit, Grammarly, Image Playground, ChatGPT, and Freepik to support the research and design process in creating the flash-discs.
· Update my professional website to include a relevant link from the placard to user-friendly scientific research. 

[bookmark: _Toc199781337]Expected Learning Outcomes

· New singing resource for infant classes
· More proficient in integrating AI technologies into real-world practice
· Better personal job satisfaction due to updates to scientific knowledge.
· Heightened experiential satisfaction for clients (parents and infants)
· Positively influence parent-dyad regulation outcomes.


I have created a Gantt chart as illustrated in Figure 3 to encourage organisation and structure in the project's execution (Geraldi and Lechter, 2012). The chart will assist in time management and divide work objectives into a user-oriented format.

[bookmark: _Toc199777871]Figure 3: Gantt Chart for Time Management
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[bookmark: _Toc199781338]Critical review 

I will draw upon the educational theorist David A Kolb's reflective model (Kolb, 1984). Kolb's reflective model consists of four key stages, which will facilitate structured reflection in the process of creating the artefact. Kolb advocated experiential learning in education (Tomkins and Ulus, 2016). He believed learning for leaders was traditionally emphasised on "outcome" and endorsed the fluid notion that "ideas …are formed and reformed through experience" (Kolb, 1984). This iterative, fluid approach aligns with this project approach and is a key component when designing an artefact underpinned by research and informed by personal experience.
[bookmark: _Toc199781339]Concrete experience 

[bookmark: _Toc199781340]Sessions
An infant's musical repertoire can be lacklustre and delivered in a repetitive tone. Caregivers often have a good grasp of a wide range of nursery rhymes but limit themselves to a few songs on repeat (Trehub, 2023) While repetition is integral to infant learning (Teh, 2019) infants often lack exposure to various global nursery rhymes beyond the typically circulated Western canon (Pan, 2021) This lack of diversity in musical exposure is a key issue that can be remedied by a culturally responsive music specialist. Scholarly research and anecdotal observations suggest that children learn most effectively in a joyful and playful environment (Mullen, 2017). In curating uplifting sessions and addressing the lack of diversity, flash discs could encompass these two realms by exposing infants and adults to a diverse cultural range of repertoire, thereby raising the cultural capital of the participants.
[bookmark: _Toc199781341]Piaget

In anecdotal observations, infants are scaffolded by adult facilitation during live music sessions (Gerry et al., 2012). Vygotsky's learning philosophy fits the dyad's dynamic, supportive nature and interplay. However, notably in sessions, there are occasions when infants desire free vocal play, agency over repertoire, and urgency in the delivery of singing. This free discovery reveals a shift away from the adult scaffolding advocated by Vygotsky and aligns more closely with Jean Piaget's approach to child development (Fitriana Bahri and Setiawan, 2022). Piaget, a contemporary of Vygotsky, believed infants traversed developmentally appropriate stages of growth sequentially (Rabindran and Madanagopal, 2020 2020). This alternative theoretical realisation may generate critical thinking on how flexibly the resource is introduced and necessitate an experienced, considerate music leader to apply it accordingly.
Ultimately, Vygotsky's approach neatly aligns with the dyad's intimate, symbiotic nature, where scaffolded learning is characteristic of the landscape of parenting. In summary, learning theories serve as valuable frameworks of ideas for the researcher-creator. The efficacy and application of learning theories will depend on contextual factors, and as a researcher, I must be reflexively aware of the variables in play. 
[bookmark: _Toc199781342]Reflective experience

[bookmark: _Toc199781343]Holistic impacts

Vygotsky's theory should be considered a versatile, optional framework; the zone of proximal development is not a rigid, bordered guide. Additionally, singing in the parent-infant dyad may hold recreational significance, and parents' motivations for attending music classes may not centre on receiving scientific data. Social prescription services research thoroughly praises the holistic well-being factor of a baby group, finding it equally cognitively and holistically nourishing (Fancourt and Perkins, 2019). 
Scanning the literature, holistic outcomes are a key finding for an adult participant in singing groups (Fancourt and Perkins, 2018). My initial research process has enabled me to consider that parents may be seeking a more holistic musical experience, one that enriches emotional well-being. Additionally, music environments are one of many child-centric settings that can generate positive modal outcomes for dyads (e.g., baby yoga, baby dance, baby talking groups). Primarily, an emphasis on mitigating isolation is often a central theme in the findings of any baby group study. Empathising with these holistic motivations demands reflective consideration in the design of the flash discs.
[bookmark: _Toc199781344]Evolution

The science of singing is a realm in continual evolution, fuelled by advancements in technology. Therefore, in asserting cognitive claims for music sessions, I must acknowledge that contradictory findings will almost always exist. For example, a study revealed that adopting high-pitched ID speech may not aid vowel acquisition due to a distortion of sound quality in over-exaggerative delivery (Trainor and Desjardins, 2002). Despite this discovery, Trainor and Desjardins (2002) conceded that ID speech likely aids emotional connection and engagement. This study emphasises the importance of avoiding cherry-picking information to support personal biases when creating flashcards. Instead, to mitigate bias, I will strive to journal as advocated by Nelson (2022) to support reflection on my inner value system alongside deliberately pursuing papers that present divergent perspectives. Ultimately, I aim to present information in a user-friendly manner that accurately represents the complex nature of the infant singing data.

[bookmark: _Toc199781345]Abstract conceptualisation 

[bookmark: _Toc199781346]Parental perspective

Often adults do not view themselves as singers, interestingly 17% of the population believe themselves to be tone deaf (Cuddy et al., 2005 quoted in (Salvador and Menon, 2025)), compared with research findings that suggest 1.5 % of the population experience 'congenital amusia' (pathological tone-deafness), ((Hilton et al., 2021)). Parental motivations for attending classes range from facilitating bonding time and improving musical skills to promoting cognitive development and addressing a lack of historical and recreational experiences for the adult (Salvador and Menon, 2025). In practice, liveliness erupts when singing commences in a session; adults frequently heighten their energy by smiling more (Trehub, 2023). However, I need to sensitively acknowledge the attitudes and beliefs that an adult client may internalise. Affirmative mentoring, which applies a person-centred approach (Tomkins and Ulus, 2016) and adopts the Vygotsky ZPD (Vygotsky, 1986), may also extend to the voice work of adults themselves, passively uplifting them during a session.

[bookmark: _Toc199781347]Scaffolding

Whilst I recognise that, as music leaders, we are not imparting highbrow, technical repertoire to infants, I recognise that I provide proportionate facilitation to parent-infant dyads adopting Vygotsky's process of scaffolding. The benefits of having an experienced singer in the infant singing space include expertise in delivering pitch-appropriate songs, curating repertoire that incorporates voice warm-ups, understanding achievable pitch ranges, and the ability to adjust key or tempo as necessary. This awareness of scaffolding a dyad represents a new theoretical perspective for me, and I look forward to intentionally incorporating it into my design and leadership practices. Additionally, I believe infants can benefit from exposure to a trained, healthy voice and an aesthetically pleasing approach to repertoire.

The awareness of my theoretical shortcomings prompts me to emphasise the importance of ongoing professional development. It is crucial for a music leader to reflect on their practices and update their knowledge base continually; the process of the master’s course has enabled this educational progression.  Moving forward, as a contributor to the infant music industry, I recognise that ongoing professional development should be an integral part of my mission statement.

[bookmark: _Toc199781348]Active experimentation 

I will conduct a narrative literature review to establish a current 'map' of the Infant Directed Singing research topic (Cresswell, 2014) A narrative review aims to provide an objective and user-friendly overview of a topic area (Green, Johnson and Adams, 2006) This knowledge will inform the educational foundation of the artefact design. 

To ensure contemporary relevance in an evolving topic area, the inclusion criteria for peer-reviewed literature will be limited to studies published between 2005 and 2025 (Boell and Cecez-Kecmanovic, 2010). I have chosen this time frame because it reflects the recent advancements in neuroscience and psychology, highlighting the impact of technological innovations and contemporary parenting approaches. Restricting the literature to the past twenty years also aligns with the rapid progression of neuroimaging techniques and biological research methods, supporting an accurate and up-to-date synthesis of findings.

The research will be limited to carer-infant dyadic studies to promote knowledge specificity by refining a vast topic field. To maximise a systematic approach to collating research, I will create a literature map (Appendix E) on Research Rabbit (Research Rabbit, 2023) to support a visual representation of research in the field (Cresswell, 2014) and thereby exhibit constructive data extraction (Younas and Ali, 2021). Due to the commercial area of baby music groups, grey literature (unpublished work) will be scanned for effective and impactful data contributions. Grey literature is particularly relevant as it provides a representation of what is publicised in the Infant music industry and can provide essential context for shaping the artefact construction (Sharma et al., 2015) 

Government websites, charities, online franchise enterprises, and YouTube will be analysed for their contributions to understanding the broader infant music landscape. 
Peer-reviewed papers will be searched in the following databases: UWTSD Library, Google Scholar, PubMed, ProQuest, Medline and Research Rabbit. Using citation chaining will facilitate the discovery of key researchers and findings in the field of infant singing. I previously conducted an online Zoom interview with American infant music specialist Jo Kirk, MA. A conversation with an expert provided guided mentorship on the topic area (Dickson et al., 2021), confirming research papers that would demonstrate greater scientific merit in the literature review. This interview reflects the importance of engaging in scholarly discourse with experts in the field (Vom Brocke et al., 2015) to gain deeper research insights. 

The following disciplines will be explored: 

neuroscience, psychology, early years education, music, behavioural and social science, biology, 


Search terms used in databases are as follows:

infant-directed singing, infant singing impact, baby singing, infant singing groups, infant singing classes, nursery rhymes, music leader, music practitioner, music teacher, parent singing.

Limitations include the time frame to complete the project and a lack of a scientific background. This knowledge-seeking process will be a lifelong pursuit (Dewey, 1916) due to the ever-evolving nature of scientific discoveries. I must sustain a flexible disposition in light of this fact. I also harbour great enthusiasm for the benefits of parent-infant singing. Thus, I must be wary of any unconscious bias I may bring into choosing papers for a narrative review (Green, Johnson and Adams, 2006). To mitigate bias, I will create a folder in Mendeley's publication bank to hold contradictory research papers, thereby deliberately creating a fair academic landscape that encourages rigorous critique of the overall evidence.





















Component 2    4948 words

[bookmark: _Toc199781349]Introduction 

Singing to infants is a timeless, cross-cultural musical activity shared by caregivers and their infants worldwide, irrespective of socio-economic status and cultural background (Hilton et al., 2022) Singing is a vital component in a parent's toolkit, enabling responsiveness to an infant's needs, whether it be hunger, supporting rest, emotional soothing, or nurturing a human connection (Sharman et al., 2023). Correspondingly, babies use non-verbal sounds and crying to attract attention from their Caregivers, triggering a biological response from the parent that is difficult to ignore (Sharman et al., 2023). These voiced interactions within the dyad produce profound co-regulative benefits for both parties (Aureli, Presaghi and Garito, 2022). The dynamic exchange of communication between parent and infant strengthens their bond and, from an evolutionary perspective, enhances the infant's chances of survival (Fancourt and Perkins, 2018) 

The act of singing is an accessible, free play resource for parents and carers of infants (de l’Etoile, 2006; Sharman et al., 2023) with considerable known benefits for language development, motor skills, emotional bonding, cognitive skills and socialisation (Trainor and Desjardins, 2002; de l'Etoile, 2006; Mehr, Song and Spelke, 2016; Trehub, 2021); Aureli, Presaghi and Garito, 2022b; Franco et al., 2022). In an infant singing class, caregivers and children are viewed as a single unit (dyad) (Sharman et al., 2023); however, engagement is predominantly within a collective group dynamic. 

I have identified five developmental modes that are impacted by actively singing to infants: Language, Motor skills, Cognition, Socialisation and Body Autonomy (Mullen, 2017; Welch, 2020). Whilst not an exhaustive list of modes, they represent recurring themes in the early years literature. During the literature review process, I recognised the importance of prioritising four modes of development to uphold scholarly rigour. Bodily Autonomy generates the least amount of research, likely due to the methodological challenges in measuring the concept of agency in infants (Sloan, Jones and Kelso, 2023); therefore, this mode has been excluded from the literature review. A Literature review can expose 'a missing or neglected theme' (Fan et al., 2022), and the lack of literature on Bodily Autonomy and infant singing identifies a fruitful line of inquiry for future research. 


[bookmark: _Toc199781350]Language

The first two years of a child's life represent a critical period for language development (Beuker et al., 2013). Early language acquisition can have cascading developmental implications throughout a person's lifespan (Department for Education, 2024; Smith and Kong 2024, 2024). The rich language environment of an infant music class facilitates language building (Smith and Kong, 2024); indeed, preschool active music participation has demonstrated advantages in neural processing regions affiliated with language development (Zhao and Kuhl, 2016). Moreover, musically experienced children and adults have higher auditory perceptual abilities than their non-musical counterparts (Magne, Schön and Besson, 2006), possibly attributed to Musical participation stimulating more granular auditory processors in the brain (Zhao and Kuhl, 2016). Musical engagement fosters adaptive neural plasticity (Sa de Almeida et al., 2020), which is shaped by songs, nursery rhymes, and familiar repetition, thereby strengthening essential language foundations in children.

One ubiquitous characteristic of parent-infant dyads is the spontaneous use of infant-directed speech (IDS) by Caregivers. ID speech harbours generalisable characteristics, including slower tempo (Ma et al., 2024) higher pitch (Trainor and Desjardins, 2002), exaggerated prosodic contours (Ma et al., 2020), elongated vowel sounds and heightened expressiveness ((Tsang, Falk and Hessel, 2017); Hilton et al., 2022). Infants demonstrate particular sensitivity to the features of IDS, showing a preference for IDS over Adult-Directed Speech (ADS) (Zettersten et al., 2024) even in a non-native tongue (Hilton et al., 2022). Crucially, data have emerged that highlight infants' preference for ID singing over ID speech (Tsang, Falk, & Hessel, 2017). This awareness of the appeal of ID singing as a favoured form of infant communication has promising clinical applications (Van Puyvelde et al., 2010), and it can enhance inclusivity in community music for leaders.

Critically, it is essential to examine the population demographics of ID speech and singing research, as the literature predominantly focuses on Western populations. Researchers must, therefore, exercise caution when asserting claims of generalisability on such findings (Cohen, Manion and Morrison, 2007). For example, contrary to the conclusions from Western-based literature, some Indigenous populations will demonstrate reduced ID singing between carer-infant or no singing at all (Hilton et al., 2022). Interestingly, populations where babies are in constant physical contact with their mothers tend to favour soothing songs over playful songs, in contrast to the Western model of parental-infant vocal interaction (Cirelli, Jurewicz and Trehub, 2019). This serves as a reminder that research is inherently contextual and shaped by the specific cultural contexts within which it is conducted. Thus, as a practitioner-researcher, there must be a conscious effort to interpret data objectively and reflexively (Cohen, Manion, and Morrison, 2007), fully acknowledging the diverse global landscape of parenting.

Regardless of cultural background, an infant's language development relies heavily on immersion in spoken language (Brandt, Gebrian and Slevc, 2012). Prosodic contours and intonational patterns are innate in all languages and decipherable across all linguistic systems (Di Liberto et al., 2023). The shared musicality of language and music can further reinforce language acquisition in infants (Welch, 2020). Research suggests that active singing classes can generate better language outcomes, irrespective of socio-economic and demographic background (Gerry, Unrau, and Trainor, 2012). These findings highlight the potential of singing as a democratised, inclusive tool in promoting early years language education across diverse demographics of society.

[bookmark: _Toc199781351]Motor skills

Infants' gross and fine motor skills are encouraged through the repetitive singing of rhymes. Synchronised movement to songs, a characteristic of early musical interactions that emerges in the first year of life (Dalla Bella et al., 2015), has been shown to promote prosocial behaviour in both adults and infants (Cirelli et al., 2019). Gross motor skills in infants involve coordinating large muscle groups in the body, including activities such as crawling, rolling, jumping, running, and walking (Mullen, 2017). Children develop their fine motor skills sequentially, from the core to the limb, termed proximal to distal (Mullen, 2017). Action songs in nursery rhyme repertoire encourage the development of gross and fine motor skills in babies (Mullen, 2017). For example, finger play in the song 'Incy Wincy Spider' can encourage dexterity in the digits, a skill eventually required for holding a pencil in an early years environment. The forward placement of a leg during circle singing in the 'Hokey Cokey' is a core strengthening activity and mimics the action used when climbing the stairs. Developing motor skills for humans is a fundamental cornerstone and imperative for an active, well-balanced life.  

[bookmark: _Toc199781352]Emotional bonding/socialisation 

Drawing on Bowlby's attachment theory, which championed forming strong bonds in early relationships to promote social and emotional development (Bretherton, 1992), Music can be viewed as a tool that reinforces the essential connection between infant and carer. Play songs and nursery rhymes learnt in the home environment imbue social meaning in infants (Kragness, Johnson and Cirelli, 2021). By 5 months old, an infant will preferentially engage with a familiar song from a stranger over an unfamiliar one (Mehr, Song, & Spelke, 2016). This observation is mirrored in a study where 8– to 10-month-old babies preferred a familiar song over the singer's identity (Kragness et al., 2021), which confounds the idea that maternal voice is always the definitive singing preference. However, a robust body of literature affirms that maternal spoken voice is a central and identifiable sound for a foetus, conducted through body tissue and bones (Van Puyvelde et al., 2010) Familiar music harbours strong social signposting for small children; songs are "powerful signals for group membership and cultural identity" (Kragness, Johnson, and Cirelli, 2021, p. 7). This sense of belonging can extend beyond the parental boundary and into a tribal identity (Killin, 2018), an integral factor in building social cohesion among communities and cultures.

Synchronised dyadic early voicing lays a foundation for the future socio-emotional development of infants (Van Puyvelde et al., 2010). A study based in the Netherlands demonstrated that the non-verbal voice exchanges of mothers and their 3-month-old babies favoured some musical interval choices over others (Van Puyvelde et al., 2010). In a study employing 12 musicians to analyse 558 vocal utterances, 84% of the exchanges replicated the harmonic or pentatonic series. Humans have debated the tonal consonance of combined pitches for two thousand years (Bowling and Purves, 2015). Hermann Von Helmholtz (Bowling and Purves, 2015) influenced the modern understanding of consonance and dissonance, connecting the pleasing nature of consonant sounds to the harmonic series. The harmonic series is a sequence of overtones naturally generated by a musical tone or a sustained pitch. The sequence adheres to a natural order of intervals, for example, a Perfect octave, a perfect fifth, and a perfect fourth. The order of these interval overtones conveys stability and is deemed consonant (Bowling and Purves, 2015). 

A potential limitation of the Dutch study is its small sample population; equally, there is a reasonable assumption that exposure to Western musical culture will influence the vocal utterances of adults. Interestingly, the prevalence of the pentatonic series across global cultures holds broad musical generalisability in this study (it contains most of the harmonic series). Conversely, caution should be exercised when making assertions about music in a specific cultural context. For example, dissonance is represented as beautiful in Javanese gamelan, Japanese voice, and Bulgarian folk singing (Brandt, Gebrian and Slevc, 2012)  
Singing and bonding have historic origins. From an evolutionary perspective, the ability to utilise lullabies for their arousal-alleviating effects would have supported survival (Cirelli, Jurewicz and Trehub, 2019). For example, soothing a crying infant can reduce energy expenditure, avoid attracting a predator, and mitigate the considerable demands of caregiving (Cirelli, 2019). Singing and its magical bonding effects are timeless human exchanges; singing becomes the glue for lifetime bonds. 

[bookmark: _Toc199781353]Cognition 

Notably, infant cognitive development is significantly promoted through singing classes, particularly nursery rhymes that encourage narrative sequencing, fundamental mathematical skills, memory consolidation, and the development of the ability to process and predict tasks (Teh, 2019). Counting-songs explicitly promote foundational number sequences, such as "Five Little Ducks," "12345," and "Once I Caught a Fish Alive." Moreover, exposure to the rhythmic pulse of action songs through bouncing and clapping informs the child how the beat is divided, allowing for a subconscious understanding of the pulse (Teh, 2019). 
Scholars debate the functional influence singing can have on cognitive tasks for a developing brain (Sala and Gobet, 2020). Cognition can be interpreted broadly by scholars; however, numeracy, sequencing, coordinating with individuals and memory are integrative components in this context. Correspondingly, nursery songs can address all these areas. Nursery rhymes can support counting, storytelling, matching pitches and tempo, and remembering sequences. The data suggest that some statistical effects are detectable, and indeed, there are near-transfer skills for humans who undergo musical training (Bigand and Tillmann, 2022). 

[bookmark: _Toc199781354]Conflicts

As a practitioner-researcher and parent, I invariably identify as an insider researcher in this topic domain. Correspondingly, I am deeply affiliated with the positive benefits of singing to infants. Therefore, I have deliberately searched databases for literature that may contest affirmative findings to mitigate any potential confirmation bias. The researcher must contextualise and subjectively drive the research according to design methodologies, parameters, and their own bias. 
Sala and Gobet (2020) conducted a meta-analysis to refute the assertion that musical training confers transferable cognitive and academic benefits to individuals. Over 254 studies and more than 6,900 participants were analysed; study designs were critiqued, and it was suggested that confirmation bias was responsible for positive valence claims (Sala and Gobet, 2020) Subsequently, Bigand and Tillmann (2022) re-examined the data from the meta-analyses and identified key methodological failures, including the lack of differentiation between near and far transfer skills. Near-transfer skills refer to a process that closely emulates the original action and translates it into a corresponding skill; conversely, far-transfer skills are unrelated skills that do not resemble the original process. i.e. chess. Also, bias is identified due to the more empirical approach to the literature, which illustrates the variable design parameters' changeable outcomes.

[bookmark: _Toc199781355]Nelsons cycle

I will apply Robin Nelson's (2022) reflective practitioner cycle to encourage a structured framework in critically evaluating this project. The model comprises three interconnected stages of reflection for a researcher: know-that, know-how and know-what ((Nelson, 2022) Nelson (2022) critiques the historical binary distinction between theory and practice in his framework, viewing practitioner research as a continually symbiotic, iterative journey between theory, practice, and reflection (Nelson, 2022).

[bookmark: _Toc199781356]Know that

[bookmark: _Toc199781357]Wood

A primitive prototype of the flash disc design utilised laminated card. After synthesising the research, I recognised the value of wooden slices as a tactile and robust material that could enhance children's play through sensory engagement and open-ended imaginative play (Whitebread, Kuvalja and Verma, 2012) Wood is a renewable, environmentally friendly resource ideally suited to meet the needs of future generations (Tu et al., 2022) I drew upon the theories of renowned educational practitioners Maria Montessori (1914) and Rudolph Steiner (1965), whose learning principles emphasise the use of natural, tactile materials in children's play (Montessori, 1914; Steiner, 1965). The approach of these historic schools, which have communities in the UK, the US, and Europe, demonstrates the relevance of fundamental principles of early years development in the contemporary age. Research conducted by Sosa (2016) highlighted the invaluable role of wooden toys in enabling an optimal language environment for adult-infant imaginative play (Sosa, 2016). Understanding that interactive play between adults and infants can reinforce language development, flash discs are intentionally chosen as an impactful, albeit playful, tool.
 Concerningly, for modern parents, the advent of digital toys over the last 50 years could disrupt the critical role that caregiver-child interactions play in early years' development (Healey and Mendelsohn, 2019) In this context, flash discs, interpreted as a traditional toy which nurtures positive cognitive, physical, socio-emotional, and language outcomes, will likely receive a positive response from some of the parental demographic. 
As an insider researcher, I am aware of a counterculture movement against digital products spearheaded by campaigns such as Smartphone Free Childhood (2025) and Human Mobile Devices (2025). Polls conducted among 10,092 participants in five nations reveal that 70% of parents currently believe that phones harm family life (Human Mobile Devices, 2024). Whilst longitudinal data is limited due to the digital community's short existence, current research findings present unfavourable outcomes for children on digital platforms, including academic distractions, addiction, grooming, and poor mental health (Smartphone Free Childhood 2025).

Admittedly, parents tend to restrict digital access for small infants. However, the osmosis of digital technologies seeping into our culture is a tangible fear for some (Smartphone Free Childhood 2025). Therefore, I must be mindful of the different parental perspectives on digital engagement, and in utilising wood, I acknowledge the timeless, uncontroversial principles found in early years educational frameworks (Montessori, 1916).

[bookmark: _Toc199781358]Colour

As a parent, I am susceptible to cultural parenting myths. I understood that infants enjoyed bolder toy colours, but not why. Initially, I believed newborn visual perception was restricted to black and white. Surprisingly, I discovered that despite an immature auditory system, neonates can detect some colours if they are large and brightly saturated; for example, red can be detected (Skelton, Maule and Franklin, 2022).
As visual development matures, infants tend to engage for longer with brightly coloured toys, particularly those featuring saturated hues of colours (Skelton, Maule and Franklin, 2022). Based on this revised, nuanced understanding, I intentionally employed bold colour choices on the flash-discs. 

In revising previous assumptions about neonate visual development, this new revelation aligns with my ambition to equip parents with sound scientific knowledge via the flash-discs. This ongoing learning journey reflects Nelson's (2011) sentiment that an artefact may "stand-alone as evidence of a research outcome" (Nelson, 2011, p.111) whilst requiring "other evidence to be adduced" to provide academic rigour (Nelson, 2011, p.112). Dewey's (1916) concept that the self is "something in continuous formation through choice of action" (Dewey, 1916, p.358) reflects a creative license to experiment with the artefact. I'm reassured that learning is a continual process. As a practitioner-researcher in an academic setting, any inner concern that my artefact is too simple a proposal is mitigated by the rigour of this methodological research underpinning its design.

[bookmark: _Toc199781359]Know how 

[bookmark: _Toc199781360]Size and inclusivity

A flexible factor in the production of the wooden slices has been size; for example, a 7-8 cm diameter resource adequately accommodates a toddler's hand. However, the lack of interactive testing affords no real-life insight into the efficacy of my tools. Thus, I rely on my “embodied experience” and learnt observations (Nelson, 2022) to inform my assertions on size suitability for an infant. Consequently, I judge the image to be pictorially small for the broader scope of a singing circle. Therefore, I have experimented with larger diameters of slices, ranging from 9 to 10 cm (see Appendix F), in this process have realised the potential for increased inclusivity. Nelson (2022) asserts that for a practitioner-researcher, such breakthrough moments identify fresh possibilities, making the 'tacit more explicit' (Nelson, 2022, p.44). In this vein, the resource could also be applied to adult intergenerational environments, in addition to SEN learning environments, where an enlarged flash-disc promotes agency.

[bookmark: _Toc199781361]Artificial Intelligence

This module has been my first project utilising Artificial Intelligence (AI). Despite personal hesitancy likely fuelled by AI illiteracy (Kalniņa et al., 2024) and generational attitudes (Ellikkal and Rajamohan, 2024), AI has undoubtedly played a significant role in time productivity (Emre Öztaş and Arda, 2025), tailored learning (Ellikkal and Rajamohan, 2024), and scholarly publication discovery (Research Rabbit, 2023). The assistive nature of the AI tool harbours transformative impacts for a researcher-practitioner, especially given the remote nature of learning in this Master's programme. AI has significantly enhanced time efficiency, which is crucial for meeting academic deadlines. AI also offers broader real-world applications in my practice, reflecting the contemporary digital landscape practitioners inhabit (Ellikkal and Rajamohan, 2024, p. 28). 

[bookmark: _Toc199781362]Artificial Intelligence Design

In generating images to symbolise nursery rhymes, I experimented with the following platforms: Freepik, ChatGPT, Canva (Appendix G), and Image Playground. I inputted descriptive prompts in Image Playground to enable the platform to formulate illustrations. (Appendix H). Subsequently, images were printed onto t-shirt paper and transferred to the wooden slices using an iron (Appendix I). Notably, in cultivating illustrative designs, AI-generated images alleviated any concerns over copyright infringement, although ironically, I appreciate that such designs are informed by analysing human-originated creative algorithms (de Vries, 2023). 
Principally, AI can produce more impressive illustrations than my mediocre artistic skills can muster, thus elevating the visual impact of the artefact. At times, I appreciated the functional efficiency of the search engines, albeit my requests were straightforward; however, some nuanced commands were challenging to represent pictorially. The rhyme 'head, shoulders, knees, and toes' is challenging to express illustratively, and notably, representational diversity was missing in my first prompt, which I manually rectified (see Appendix J). In their current format, AI patterns can lack representationalism, negatively impacting marginalised groups (Kidd and Birhane, 2023) Additionally, Image Playground is currently too primitive to respond to cultural symbols; it failed to comprehend what 'Humpty Dumpty' referred to, a song in the European vernacular for over 225 years and a character and concept likely far older (Opie and Opie 1997). These absences in cultural knowledge, representationalism and repetitive output are symptomatic of the platforms in their current version (Öztaş and Arda, 2025). In a future iteration of the placards, I would consider hiring a professional graphic designer to gain deeper nuance and agency in the pictorial construction process. This revelation underlines that AI cannot replace human embodied intuition with all 'its mistakes' (Koray quoted in Emre Öztaş and Arda, 2025). Moreover, human creative intentionality is unavailable to an algorithm; the complexities of human emotion still belong to the human psyche, and the desire for authentic design will likely increase with the prevalence of AI-generated output (Emre and Arda 2025).

[bookmark: _Toc199781363]Human Culture

Ultimately, I am sincerely moved by creations that emerge organically from the human psyche, possibly influenced by growing up in an artist's household. This personal revelation relating to my heritage echoes Dewey's philosophy, which posits that humans are "inextricably bound up in culture" (Dewey, quoted in Keall, 2013, p. 55). Indeed, my preference for human-made illustrations is likely related to my upbringing and cultural exposure. Additionally, whilst the AI image-making platforms afforded substantial time savings, I found some images less artistically authentic due to the 'repetitive output patterns' AI tends to cultivate (Emre et al, 2025, p.8). Significantly, it is crucial to recognise that the thrust of this project is to develop a resource that emphasises infant human autonomy; therefore, a future prototype would include a human-made design that promotes this ethos. 
Nevertheless, I found that AI engines could discover effective solutions to complex practical elements during the flash-disc construction process. In seeking affordable alternatives to expensive, manufactured symbol stickers, ChatGPT-4 suggested an answer I wouldn't find readily in a Google search. Whilst there is an intuitive and supportive element to the ChatGPT-4 platform when employed responsibly (Kalniņa et al., 2024), I did need to intermittently alert the AI platform to inaccuracies. I heed the institutional guidance (Voice Study Centre, 2025) that Artificial Intelligence is not a failsafe oracle, but an assistive machine in the evolutionary process of continual learning. AI learning machines indiscriminately replicate the imperfect patterns of the human race, including bias, prejudice and fallacy (Kidd and Birhane, 2023). In engaging with these digital platforms, I remain cognisant of sustaining my manual reading, engaging in critical thought, and corroborating information independently (Voice Study Centre, 2025).

[bookmark: _Toc199781364]Know what

[bookmark: _Toc199781365]Embracing Insider Researcher Bias.

I recognise confirmation bias in my outlook when exploring the topic of infant singing. Unexpectedly, I experienced a despondent, emotional response to the null hypothesis that Sala and Gobet (2020) drew from their meta-analysis on the benefits of singing to cognition (Sala & Gobet, 2020). This reaction indicates that, as a parent and, therefore, an insider researcher, I recognise that inevitably carry unconscious bias. This personal awareness underlines the importance of conducting a literature review in a systematic and objective manner, in order to ensure that discourse remains balanced and impartial from the researcher's standpoint (Haddaway et al., 2020).

Fortunately, personal awareness of researcher bias can foster critical dialogue about inner assumptions (Bonner and Tolhurst, 2002) surrounding parenting. Engaging in journaling, as advocated by Bonner and Tolhurst (2002), encouraged reflexivity, allowing space for inner discourse and critical reflection throughout the process. Nelson (2022) emphasises the value of writing "micro-narratives" to detail the process of "being-thinking-doing" for practitioner-researchers, positioning reflexive practice at the core of his "multi-mode epistemological model" (Nelson, 2022, p. 43). 

Ultimately, I view insider researcher positionality as advantageous in traversing the design of the flash-discs (Mercer, 2007). There will be commonalities in the experiential aspects of parenting, a shared vernacular, and an appreciation of nuances. Ultimately, my experience as a parent has given me greater insight into what works well for children. 

[bookmark: _Toc199781366]Unfinished elements

Initially, I considered a range of symbols, including emojis, to be applied on the reverse of the flash-discs. Whilst emojis may be regarded as too emotionally reductive, they are deeply integrated into the everyday text vernacular of adults and are straightforwardly understood (Cohn et al., 2019). Moreover, emojis as pictorial shorthand for adults mirror the nursery rhyme imagery to communicate songs to infants on the flash-discs, demonstrating the dual applicability of the design in serving both adult and infant learning. 
Ultimately, I have eliminated symbols from the final edit of the prototype (Appendix K), finding them clumsy in the design's aesthetic, especially given the small size of the wooden slices. In a future research project, I could investigate the efficacy of various symbol versions and disc sizes.

Additionally, Time constraints have impacted the completion of the website element of the project. I have established a QR code to signpost relevant research references; however, the corresponding information on the platform is not yet complete and is a work in progress. Nelson posits the legitimacy of acknowledging “knowledge gaps or future areas of research” (Nelson, 2022). In this vein, I have further explorations to discover in the design journey.
Vygotsky


[bookmark: _Toc199781367]Peers 

Drawing on the Zone of Proximal Development (Daniels, 2016), I recognise that guidance and social interactions from mentors and peers significantly benefit the learning process (Dickson et al., 2021) For example, online peer collaborations and tutor guidance propelled the project into a sphere where I could receive critical peer scrutiny and effective mentorship from "more knowledgeable others" (Abtahi, Graven and Lerman, 2017) Thus, encouraging balanced consideration and realised development of the artefact (Dickson et al., 2021).
Additionally, by placing intuitive AI through a Vygotskyian lens, I have been supported in my learning process by a "more knowledgeable other" (Abtahi et al, 2017), albeit an automaton. The digital assistance has enabled me to fulfil my research potential (Kalniņa, Nīmante and Baranova, 2024), encouraging scholarly depth, determining authentic research responses, and challenging critical thinking. Contrary to the scholarly debate over AI diminishing a researcher's critical thinking (Oates and Johnson, 2024), engaging with AI platforms has elevated my "critical thinking, research acumen and ethical judgment" (Oates and Johnson, 2024); indeed, the process would have been academically malnourished without it. 

For me, digital assistance is crucial to furthering a remote educational endeavour, and human peer interactions keep me from remaining conceptually static (Dickson et al., 2021). In combination, they provide a valuable counterbalance of critical thinking to research enquiry, maintaining my scholarly objectivity and commitment to reflexive inquiry.

[bookmark: _Toc199781368]Knowledge base is improved.

From an educational standpoint, my knowledge base in the field of infant singing has grown considerably. The alignment between research findings and the embodied experiences of leading infant singing groups deeply reassures me in practice. For example, in infant singing circles, I recognise that I instinctively adopt infant-directed speech. I consistently alter my voice to be more expressive, higher pitched and dynamic when addressing an infant singing circle (Hilton et al., 2022). Interestingly, my voice delivery is related to the embodied experience of working with children rather than pre-emptive, theoretical knowledge from literature (Nelson, 2022). This convergence between study findings and grounded practitioner experience has elevated my confidence significantly in delivering scientifically grounded information to future clients. 

This project has also enabled proficiency in new AI technologies; previous digital hesitancy has been replaced by confidence in navigating the academic process with rigour and depth. For example, the AI assistant embedded in the online University Library has significantly streamlined the search process. The application of AI has also enhanced my critical thinking, as I have gained a deeper appreciation for the academic verifiability required when working digitally with AI platforms, especially given their tendency to elaborate and 'hallucinate' responses (Chelli et al., 2024). Indeed, furthering my digital skills will continue to support my ongoing master's studies. 

[bookmark: _Toc199781369]Conclusions

This artefact aimed to synthesise long-standing theoretical perspectives on infant play alongside a pragmatically grounded acknowledgement of current digital affairs. I believe I have effectively integrated these concepts. The resource embodies the inclusivity of digital initiatives via phone access alongside the preservation of traditional, timeless parenting tools using a wooden medium. The inability to test this artefact in a research environment with participants makes its efficacy unknown, especially challenging when designing a constructivist resource. Equally, I am deeply aware of continually reflecting on assumptions surrounding child-rearing experiences for parents, especially given the diverse spectrum of parental perspectives. For example, parents belonging to SEN and marginalised communities may not share sentiments that resemble neurotypical or able-bodied experiences. Similarly, parents may choose not to delve into scientific explanations or remain indifferent to the material choices of toys. I acknowledge that researchers’ intentionality may not align with individuals’ practices and standpoints; this concept always remains a variable feature in the parenting sphere.

[bookmark: _Toc199781370]Community resource

An increase in early years knowledge has enabled me to consider other areas of potential professional engagement, specifically peers within my infant singing community who, equally, may encounter a similar knowledge gap. This resource and its accompanying knowledge could hold relevance to the wider music leader community, expanding the scope of use for the flash-discs and encouraging the democratisation of knowledge. I'm also hopeful of the beyond-classroom learning which may occur through the flash discs, especially if it influences and promotes singing behaviours in infants (Fancourt and Perkins, 2019).

[bookmark: _Toc199781371]More digital content

To robustly support the resource and enhance learning for adults and children, I intend to create more digital content featuring organic instrumentation to nursery rhymes (I am a cellist and classical guitarist). This concept would align neatly with the resource principle of blending natural and digital elements. Whilst I recognise the impacts of live music interactions (Gerry, Unrau and Trainor, 2012), I see a valuable opportunity to elevate inclusivity for children and adults via digital platforms in a non-time-restricted fashion. However, I am mindful that digital poverty may limit the inclusivity of my resource for adults who desire to learn remotely. Therefore, I need to reflect on alternative ways to reach this demographic. 

[bookmark: _Toc199781372]Future

While conducting a narrative literature review of the parent-infant singing domain, I have identified research gaps that could afford potential research opportunities (Munn et al., 2018). The research process and the literature review have influenced the trajectory of future research for a module 6 research enquiry. There is a lack of parent-centric data in the ID singing field, particularly from a father's perspective, and older infant demographics appear to be underrepresented (Sharman et al., 2023). Acknowledging the methodological rigour in previous research designs, I propose conducting a mixed-methods study using the flash-discs to leverage self-perceptions of musicality among adults and their children. Employing focus groups, surveys and interviews and applying a constructivist lens, I could extrapolate robust data and thus contribute meaningfully to scholarly conversation in the infant singing domain (Healey et al., 2023)
[bookmark: _Appendix_A:_fMRI][bookmark: _Toc199781373]


                                                                          
Appendix A: fMRI magnetic Headcap on infant


[image: A child with a device on his head
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BBC: Why is the rhythm of baby talk so important? Baby wearing an MRI magnetic headcap to map the brain during a research project (2024)





[bookmark: _Appendix_B:_Infant][bookmark: _Toc199781374]Appendix B: Infant Singing Circle
[image: A group of people sitting on the grass

AI-generated content may be incorrect.]
[image: A group of people in a room
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Example of Infant singing circles (with permission).


[bookmark: _Appendix_C:_Principles][bookmark: _Toc199781375]Appendix C: Principles taken from Artificial Intelligence Playbook for the UK Government February (2025)

· Principle 1: You know what AI is and what its limitations are
· Principle 2: You use AI lawfully, ethically and responsibly
· Principle 3: You know how to use AI securely
· Principle 4: You have meaningful human control at the right stage
· Principle 5: You understand how to manage the AI life cycle
· Principle 6: You use the right tool for the job
· Principle 7: You are open and collaborative
· Principle 8: You work with commercial colleagues from the start
· Principle 9: You have the skills and expertise needed to implement and use AI
· Principle 10: You use these principles alongside your organisation’s policies and have the right assurance in place


























[bookmark: _Appendix_D:_Voice][bookmark: _Toc199781376]Appendix D: Voice Study Centre AI Policy


Artificial intelligence guidance

Artificial Intelligence, or AI, is a term used to describe machine-implemented abilities to
reason, plan, solve problems, think abstractly, comprehend complex ideas, learn quickly or
learn from experience.

Generative AI
Generative AI is a type of AI that creates new content or data. Recent developments mean
that Generative AI is very easy to access and use without specialist training for example,
through applications such as ChatGPT, Bard, Claude and Bing. For example, ChatGPT could be asked to explain how a combustion engine works, and it will return a well-written
coherent written answer. Applications like DALL-E can even create images based on a written description provided by the user. For example, you could request a water-painting of a
sailing boat on calm waters with snow-capped mountains in the background and it will
create a new image fitting that description.

The University's position on AI
Generative AI technology will certainly be something that you encounter in your personal
and professional lives long after you have graduated. As an Associate College of Essex
University, we want you to explore generative AI tools responsibly. But when you use these
tools, remember to think about things like keeping your data safe, respecting copyrights, and
being honest in your academic work. We hope that by the time you graduate, you will have
developed the knowledge and skills to be able to use AI effectively and ethically to support
your learning and help you succeed in the future.

Limitations of AI
Text-based responses that generative AI produces are well-written and can appear
convincing. However, generative AI learns from historic internet-based material which can be
out of date or unreliable. Sometimes this means generative AI presents information that is
not correct. Other known limitations of generative AI are that it can create fictitious
citations, make up facts, express biased views, give weak responses about nuanced,
contextual, or contemporary matters for which there is often little or no accurate web-based
information for it to draw upon. These errors are often difficult to spot and therefore never
assume that the content created by generative AI is accurate, up to date or true unless you
know it to be so or have verified it through another reliable source. You are always
responsible for determining the accuracy of what you write.Using AI with your learning
It is important to realise that AI’s most useful application is to augment rather than replace
human intellectual and creative thinking. There are many legitimate ways in which you can
use AI to help you study and learn. We encourage you to use AI tools to develop an
understanding of its strengths and limitations, and the skills to use AI ethically and
effectively.

Here are a few examples of how AI could be used to help with your learning:
• Creating an essay plan to help you develop and improve the structure of your
assignment
• Using AI to help you improve your grammar or your writing style by looking at how it
constructs answers to questions
• Asking AI to explain a concept, theory, or text that you have had trouble
understanding.
• Providing the explanation is used to help you understand and is not copied into your
assignment, you will not be committing any academic offence.
• Never assume the information generated by AI is accurate or true. Check it.
AI can't be used to write assessments
Writing your own assignments is the only way in which you will develop the skill of
communicating effectively in written form. It is also a key pathway for developing your skills
more broadly, including the key abilities of developing, formulating, expressing, and testing
your own ideas. You will be cheating yourself if you don’t use your time at with us to develop
those skills by writing your own assignments – whether with or without assistance from
digital tools including AI.
What would be cheating?
Providing you do not attempt to pass off AI generated material off as your own work, you
will not be cheating and will not have committed any academic offences. Under our current
Academic Offences Procedures the following would constitute an academic offence:
“…false authorship or contract cheating, including the soliciting of a third party or the use of
artificial intelligence, machine learning or other automated technology, to produce material
that is then submitted for assessment and presented as one’s own original work.”How to avoid an academic offence
• Always cite and reference material included in your assignments that is not your own
work.
• Never present AI generated work as your own in an assignment. That would be
cheating. Your lecturers and teachers will give you more specific instructions but in
general you will be expected to include information about how you have used AI as
part of your assignment submissions.
• Never ask AI to generate experimental data which you then submit having purported
to have collected it yourself as primary data, either in raw form or after analysis. This
is fabrication and counts as serious misconduct.
• When you are preparing an assignment, it is a good idea to keep notes that you make
along the way and try to keep different versions saved as separate files as your work
develops. Should you be suspected of committing an academic offence you will be
able to use such notes and archived files to demonstrate how you have constructed
the assignment.
• Be transparent about which tools you use and how you have used them to create
your academic work.
• Find help on academic skills, including referencing.
Read the guidance on academic offences and academic integrity.














[bookmark: _Appendix_E:_Research][bookmark: _Toc199781377]Appendix E: Research Rabbit citation chaining diagram
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[bookmark: _Appendix_F:_Two][bookmark: _Toc199781378]Appendix F: Two wooden slice sizes for comparison held by an adult hand.
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[bookmark: _Appendix_G:_Figure][bookmark: _Toc199781379]Appendix G: Canva, text to image response of ‘Nursery song flash cards’ and depiction of ‘a child singing head, shoulder, knees and toes’. (Generated 5th March 2025)

[image: A group of cards with cartoon characters
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[image: A group of cards with cartoon characters
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[image: A screenshot of a cartoon of a child dancing in a classroom
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[bookmark: _Appendix_H:_Image][bookmark: _Toc199781380]Appendix H: Image Playground images for prompts stated
[image: A black sheep with white ears

AI-generated content may be incorrect.]
Image Playground, text-to-image response to Black sheep for nursery rhyme ‘Baa Baa Black sheep’. (Generated 16th April 2025)



[image: A spool of thread with a string

AI-generated content may be incorrect.]
Image Playground, text to image response to the prompt of ‘cotton bobbin’ for nursery rhyme Wind a Bobbin up. (Generated 16th April 2025)

[image: A yellow star with a face
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Image Playground, text-to-image response for prompt ‘friendly star’ for nursery rhyme ‘Twinkle Twinkle Little Star’. (Generated 16th April 2025)

[bookmark: _Appendix_I:_Process][bookmark: _Toc199781381]Appendix I: Process of making the flash-discs

[image: A pair of scissors cutting a picture of a cartoon
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Tracing the wooden slice outline, and cutting the printed transfer 

[image: A cutting board with scissors and a star on it

AI-generated content may be incorrect.][image: A group of round wooden coasters with images of animals

AI-generated content may be incorrect.]
Ironing on, through Teflon paper and experimentation with different colour saturation.
[bookmark: _Appendix_J:_Chap][bookmark: _Toc199781382]Appendix J: ChatGPT-4 with correlating text to image prompts. (Generated April 22nd 2025)

[image: A cartoon of a child
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[image: A screenshot of a cartoon of a child

AI-generated content may be incorrect.]
ChapGPT-4 with correlating text to image prompts. (Generated April 22nd 2025)

[bookmark: _Appendix_K:_Symbols][bookmark: _Toc199781383]Appendix K: Symbols for the back of the flash-disc, not as aesthetically pleasing in practice. 	
[image: A wood cut out of a tree
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[image: A piece of wood with icons on it

AI-generated content may be incorrect.]Symbols sometimes overheat during the transfer process, as seen on the wooden slice below.
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