


Greek Singing Timbres: 
a Pedagogic Exploration



Practice-Based Research Project for
BMPF7010







Anna Tsipa 
Student Number: 2016787 		       University of Wales Trinity St. David

Table of Contents
Project Proposal	2
Introduction	8
Literature on Greek singing timbre	10
Greek urban folk timbre	13
Methods	17
Findings and discussion	22
P5	22
P4	25
P1	28
P2	32
P3	39
A comparative view	42
References:	49





[bookmark: _Toc188749327]Project Proposal
The proposed project is an examination of vocal timbre as a stylistic element in Greek singing. Timbre is a complex, multifaceted concept encompassing a wide range of auditory attributes, psychological factors, and musical considerations (McAdams, 2012). It includes all these parameters of sound perception that allow us to distinguish two different singers singing the same pitch in the same loudness (American Psychological Association, 2024). Thus, it constitutes a fundamental element of a singer’s vocal identity. Moreover, vocal timbre carries valuable, context dependent and socially embedded meaning, including emotions and intentions of interaction (Tsipa, 2024). Within the physiological limits of one’s vocal apparatus, timbre can be shaped in drastically different ways, through conscious and non-conscious social and cultural learning (Herbst, Howard and Švec, 2019; Story, 2019; Moss Erickson, 2022). Timbre shaping is thus ‘a discursive practice with corporeal consequences’ (Eidsheim, 2008, p.254).
The Greek singing tradition encompasses diverse vocal styles that entail different timbral requirements. Historic urban popular genres that arose during the 20th century are still broadly performed today. Traditional singing ─encompassing a wide range of diverse regional styles─ is introduced in academic programs and also constitutes the fount of contemporary Greek singing styles (Kallimopoulou, 2009; Varelopoulos, 2019). 
The researcher’s personal experience as a Greek singer-teacher highlights the challenges young Greek singers face in constructing their vocal identity within a highly diverse musical landscape. The voice-teacher’s role in this process is crucial. She/he is the expert-listener that suggests the directions and the processes by which the novel singers’ vocal timbre needs to be shaped. Teaching diverse Greek singing styles is quite challenging. Non-classical vocal education had been excluded from conservatoire and academic education until the 90s’ (Department of Music Studies NKUA, 2021; Ionian University, 2021; University of Macedonia, 2018). Greek urban popular styles have been long marginalized by the educational and academic status quo (Ordoulidis, 2014). Moreover, according to students’ anecdotal reports to the researcher, existing vocal courses on Greek traditional and urban folk music emphasize stylistic differentiations in terms of scales, tuning, melodic structure, ornamentation, but they do not address the timbral requirements of these styles, neither they provide guidance on technical issues such as registration. Further limitations are imposed by the fact that neither conservatoire nor university courses in singing include lessons on voice physiology and vocal acoustics (Department of Music Studies of Ionian University, 2024; Department of Music Studies of University of Ioannina, 2022; University of Macedonia, 2023; Philippos Nakas Conservatoire, 2024) and by the lack of evidence-based voice-pedagogic material in the Greek language. Within this educational landscape, voice-building ─the establishment of ‘motor control and behavioral patterns which allow sustainable healthy voice production’ (Gill and Herbst, 2016, p.170) within the timbral aesthetic of the Greek singing styles─ is taken over by teachers of diverse musical and educational backgrounds, with diverse understandings of vocal function.
Gill and Herbst (2016) argue that a good understanding of vocal timbre, its acoustic features and physiological correlates, as well as of the stylistic and expressive requirements of the singing style, are critical and indispensable competencies of teacher as voice-builder. Their suggestion, departing from a realist perspective, considers the perceptual timbre evaluation a potentially objective, empirical process, given the proper training and theoretical knowledge of the teacher. Eidsheim (2008) however points out that teachers’ expert-listening is not merely a passive process, but an active construction of meaning. A meaning heavily dependent on the ideological premises of the listener. In other words, what the expert-listener hears ‘is not necessarily about the sound; it is rather about what…[the listener]…believe[s] to be sounded’ (Eidsheim, 2008, p.170), what is ‘in tune’ with their preconstructed notions of vocal timbre and its correlated cultural schemas.
There arise the following questions: 
· What are the socio-cultural inscriptions of each style? Are they reflected in vocal timbre?
· How do Greek teachers make meaning of timbre in physiological, acoustic, kinesthetic, emotional and cultural terms? Does their singing and educational background affect their perception and evaluation of healthy, and aesthetically appropriate for the Greek singing styles, vocal production? 
· How could a raised awareness of timbre complexity and its multi-layered meaning be used for a better informed, critical and culturally relevant voice pedagogy? 
The proposed project will attempt to investigate the complexities of vocal timbre perception, signification and pedagogy in Greek urban music through an interpretative and theoretical bricolage (Denzin and Lincoln, 2000, cited in Kincheloe, 2005). The adoption of the bricolage methodology is motivated by the multidimensionality of vocal timbre and the need to account for its diverse interpretations. Recognizing the complex interplay of personal, cultural, and historical factors shaping meaning making, this approach allows for a nuanced investigation that transcends reductionist interpretations (Kincheloe, 2005). Through a historical analysis of relevant literature and public domain audiovisual sources, the researcher will attempt to capture the evolution of Greek singing timbre during the 20th century, and to trace changes in performance practices and cultural meanings over time, contextualizing them in the broader social and cultural transformations. A purposeful sample of Greek teachers from diverse singing and educational backgrounds with professional standing and experience in teaching singers of Greek styles will be recruited for semi-structured interviews. The objective is the investigation of participants’ embodied experiences and interpretations of timbre, their stylistic understandings, and their views of their role as voice pedagogues within this diverse timbral landscape. To facilitate discussion and analysis, Given the acknowledged complexity and polysemy within timbre terminology (Tsipa, 2021), a curated selection of YouTube videos, representative of diverse Greek styles and timbres, will be presented during the interviews. Participants will be invited to engage in a discussion of the technical, stylistic and cultural aspects of these timbres. This dialogic, Gadamerian-based method of hermeneutic phenomenology will allow the researcher to address and resolve potential semantic ambiguities and thus capture the participants’ experience as accurately as possible (Fleming, Gaidys and Robb, 2003). To achieve thematic saturation and triangulation, a grounded theory approach will be applied to the emerging themes (Cohen et al., 2007; Noble and Heale, 2019; Constantinou et al., 2017).

The proposed study aims to:
· Contribute to a critical, evidence-based and culturally relevant voice pedagogy, empowering Greek voice-teachers to navigate the diverse vocal and aesthetic landscape of Greek music.
· Highlight the role of vocal timbre as an essential stylistic element and mean of signification, and contribute to the limited body of research on the Greek singing voice and its pedagogy. 
· Initiate a constructive dialogue among Greek singing teachers of diverse styles, with the aim of deepening mutual understanding, discussing value-based issues surrounding educational work, encouraging collaboration and suggesting improvements to current pedagogic curricula. 

The expected learning and developmental outcomes for the researcher are:
· To gain a more profound and nuanced understanding of the complexities of vocal timbre, its acoustic properties, physiological correlates, and cultural significance in the context of Greek singing. 
· To engage with diverse pedagogical approaches and perspectives with a view to refine insights and strategies developed during previous modules (Tsipa, 2021, 2022, 2024) on registration, acoustics, emotional timbre, and cognitive processes of singing and inform teaching practice. 
· To hone research skills in qualitative research methodologies and gain further experience in navigating the complexities of insider research. 
· To integrate critical theory in my research and pedagogic practice. 

The timeline of the tasks that the project involves is presented in the following Gantt chart. 
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The researcher's position as a Greek singer of diverse singing styles and as a voice pedagogue is fundamental in this study, and expected to facilitate understanding of the language, proprioceptive sensations, and acoustic perceptions associated with timbre. Her professional singing experience further enriches her understanding of the aesthetics across various Greek musical genres. As an insider-researcher, she is well-positioned to gain access to participants, establish rapport, and gather rich data (Saidin and Yaacob, 2017). Saidin and Yaacob (2017) warn for the potential projection of bias on data collection and analysis on the behalf of the insider researcher. Researchers adopting a bricoleur approach acknowledge the inherent subjectivity in every study, the influence of the researcher’s background, experiences, social standing, and cultural identity, as well as those of the participants and the wider community (Kincheloe, 2005). To ensure transparency and reflexivity, the researcher will document the research process meticulously, including data collection and analysis decisions, stating openly her positionality as a potential source of bias (Cohen, Manion and Morisson, 2007). Moreover, she will actively seek out to critically engage with diverse theoretical perspectives and experiences. 
Adhering to principles of ethical research, informed consent will be obtained from all participants. To ensure confidentiality and anonymity, participant data will be codified and securely stored. Any information that could potentially identify participants or lead to harm for them or third parties will be excluded from the research report (Cohen, Manion and Morisson, 2007). Documenting Greek singing pedagogy requires careful attention to the diverse interpretations within the community. While this study aims to illuminate the variety of teaching methods, it acknowledges the potential for unintended consequences, such as creating divisions or misrepresenting the tradition. To avoid this, this research will prioritize respectful collaboration, valuing the experience of participants, and ensure accurate representation by including diverse voices and teaching styles, contextualizing findings, and using neutral language. This approach aims to contribute to a broader understanding of Greek singing pedagogy while upholding ethical standards.
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Greek Singing Timbres: a Pedagogic Exploration
[bookmark: _Toc188749328]Introduction
The present study explores the diverse timbres of Greek singing tradition and maps the pedagogical approaches employed in their cultivation. Timbre encompasses all those auditory, acoustic and perceptual characteristics that enable listeners to discern differences between vocal sounds of the same pitch and loudness (McAdams, 2012). Timbre is thus integral to a singer’s vocal identity (Eagen, 2021). Within the individual physiological boundaries of the vocal instrument, singing timbre can be diversly shaped through unconscious and conscious socio-cultural learning (Eidsheim, 2008). As a ‘corporeal consequence…[of such]…discursive practice[s]’ (Eidsheim, 2008, p.254), timbre embodies ideologies and shared cultural meanings, ultimately contributing to the formation of cultural identity (Ilari, Chen-Hafteck and Crawford, 2013).
Greek singing encompasses a multitude of traditional regional, folk-urban, and contemporary hybrid styles (Chianis and Brandl, 2001; Tragaki, 2019), with different timbral requirements. As a Greek singer-teacher situated within this rich musical landscape, I have experienced both the possibilities and challenges it entails for singers and teachers to navigate it. This background has informed my previous research on registration and emotional timbre (Tsipa, 2021, 2022, 2024). In this project, I wish to extend my research on timbre, focusing specifically on those of my culture.
Historically, traditional and folk singers acquired their timbre through immersive experiences within the musical community, involving imitation and community feedback, rather than formal vocal instruction (Tsachouridis, 2016). Consequently, expert-singers often lack the pedagogical skills to explicitly articulate and transmit their embodied understandings (Ranganathan, 2023).
The exclusivity of classical pedagogy until the 1990s in Greece, coupled with the marginalization of Greek folk-urban music within Greek Conservatories and academia (Ordoulidis, 2014) created a challenging context for developing pedagogic frameworks for Greek styles. Consequently, singers of Greek styles often seek technical help from teachers of diverse backgrounds, who may not possess style-specific singing experience. As implied by their curricula (Department of Music Studies NKUA, 2021; Department of Music Studies of University of Ioannina, 2022; University of Macedonia, 2023) academic institutions may lack dedicated, evidence-based lessons on vocal technique. This potential deficiency ─possibly resonating a prevailing academic neglect of the somatic aspects of vocal practice (Thomaidis, 2015)─ is corroborated by anecdotal reports from students of mine, who are graduates of academic programs.
Gill and Herbst (2016) assert, however, that teaching vocal technique requires expert-singing skills in the respective style. Additionally, it requires a scientific understanding, encompassing timbre’s acoustic, psychoacoustic, and physiological aspects, along with skill to apply this knowledge in a pedagogic context. Scientific understanding requires access to relevant literature. However, the availability and relevance of literature in the diverse Greek singing practices is in question, given the Western-centric focus of voice research (Sundberg, 2019; Ranganathan,2023). The absence of pedagogic literature focused on Greek singing, coupled with the long-standing lack of a Greek voice-teachers’ association ─founded only this year─ leaves pedagogical practices within Greek styles largely unmapped.
Wishing to contribute to a culturally relevant, critical, evidence-based pedagogy (Van Manen, 1977; Ragan,2018) for Greek singing styles, and expand the limited body of literature on the Greek singing voice and its pedagogy, this study will seek to:
a) Critically assess the available scientific and pedagogic literature on the diverse Greek singing timbres
b) Explore how voice-teachers conceptualize timbre in Greek styles, and how diverse musical backgrounds influence pedagogic approaches.
c) Identify potential gaps in pedagogic practice and propose strategies for enhancing voice instruction in Greek styles.
Through these objectives, the study aims to initiate a constructive dialogue among Greek voice-teachers, fostering mutual understanding, sharing of pedagogic insights, and critical reflection on current practices. Ultimately, this dialogue is envisioned as a foundation for the development of improved pedagogical curricula that will effectively address the unique features and nuances of Greek singing timbres.
This study is expected to provide theoretical foundation to the researcher’s so far implicit understandings of the cultural and stylistic dimensions of Greek singing and to refine current analytic understandings on timbre-shaping. Engaging with diverse pedagogical perspectives is anticipated to foster critical self-reflection and inform the researcher’s teaching practice. Furthermore, through this project the researcher wishes to expand her research on the relationship between timbre, cultural and vocal identity, areas of particular pedagogical interest for her, and to further develop her research skills as insider-practitioner towards a critical pedagogic framework, employing a multi-theoretical, bricolage methodology (Kincheloe, 2005).
[bookmark: _Toc188749329]Literature on Greek singing timbre 
A preliminary narrative literature review (Appendix7, pp.118−135), encompassing key stylistic categorizations, elucidates the historical, musical, and socio-cultural dimensions of Greek singing, providing a foundational context. Readers are strongly encouraged to consult this review beforehand to ensure a thorough grasp of the terminology and stylistic nuances discussed.
Previous reviews of the international literature on registration and voice acoustics (Tsipa, 2021, 2022), revealed a Western-centric, and predominantly classical-centric focus (Sundberg, 2019). Sundberg’s (2019) literature review on the acoustics of the singing voice, however, concludes that diverse singing styles exhibit differences across all vocal parameters ─pitch range, loudness, phonation mode, and formant frequencies─ suggesting the need for style-centered research in Greek singing. Thus, the present critical review investigates the current state of research specifically on Greek vocal timbre.
A systematic search for scientific and pedagogic literature on Greek singing techniques ─encompassing Google Scholar and ResearchGate databases, the Greek National Library, the Greek National Archive of Doctoral Dissertations, Greek Universities’ repositories, alongside thorough footnote and citation chasing (Bates, 1989)─ yielded limited results. Retrieved studies are exhaustively presented and critically evaluated based on their focus, methodologies, and scope. The studies are grouped into regional traditional (Thracian, Pontic, Epirotic) and urban styles (Smyrneiko, laiko).
Greek regional traditional timbres
Sarris and Tzevelekos (2008), combining ethnography and acoustic analysis, investigated the interplay between Thracian vocal and instrumental gaida (bagpipe) techniques, revealing a distinctive vocal style characterized by a sharp timbre, prominent harmonics around and above 2kHz whose energy often exceeds the fundamental (f0), and occasional vowel modification (Appendix7, p.118). The singing's tonic typically aligns with the local gaida's tonic (A4 to C5) with analyzed samples reaching F5 for female voices. These findings probably suggest the use of pharyngeal narrowing and of formant tuning strategies similar to those employed in Western belting (Flynn, Trudeau and Johnson, 2018). This Thracian style also incorporates gaida-like ornamentations, including jitter, shimmer, vibrato, glottal stops, and low grunts followed by high-pitched escape notes, likely featuring rapid laryngeal register transitions (Roubeau, Henrich, and Castellengo, 2009).
Intrinsically linked to pre-WWII rural festive performances in clamorous village squares and open spaces requiring powerful vocal projection, the Thracian vocal timbre has been influenced by post-WWII societal and technological changes such as urbanization, emigration, the rise of mass media, and the introduction of amplification (Sarris and Tzevelekos,2008). This shift in performance practices led to fewer communal singing opportunities and the rise of professional singers, favoring smoother timbres in younger generations, as the authors note. The researchers suggest similarities between Thracian and other Balkan regional timbres featuring the gaida, proposing further cross-cultural investigation. Their findings hold potential relevance for the pedagogy of traditional Greek music, while the study's design could be employed to further elucidate the vocal practices of other regional idioms.
Kolozakis, Georgaki and Kouroupetoglou (2021) investigated formant tuning in Rizitiko, a prevalent Cretan folk song style (Appendix7, p.118), via acoustic analysis. Their study involved fourteen male singers identified as tenor voice-types, performing a Rizitiko song, major scales in all Greek vowels, and selected diphthongs. Regarding formant tuning, the report presents findings from only two participants, performing scales on the vowel /a/, which suggest tuning of the first formant (F1) to the third harmonic (H3). Interestingly, the analyzed scales (C3–C4) fall below the tenor passaggio range (C4–F4), where formant tuning strategies are crucial for managing acoustic registration in all singing styles (Miller, 1986; Titze and Worley, 2009).
While the authors conclude that strong elements of formant tuning are present in modern Cretan singing, this conclusion is not fully supported, given the absence of reported findings for most participants and for the Rizitiko song samples. The process by which the authors reached this conclusion remains unclear given the limited data presented. Additionally, the exclusive focus on a single vowel within a restricted frequency range limits the applicability of these findings to the broader context of Cretan singing. The researchers acknowledge the latter limitation and indicate their intention to further investigate the remaining vowels and diphthongs in future work.
Tsachouridis (2008), an insider-researcher, investigated distinct vocal techniques in Pontic and Epirotic traditional singing (Appendix7, p.118) through ethnographic interviews with expert singers and autoethnography. Pontic singing is characterized by quarter-tone intervals, a high tessitura for all voice types, agile ‘breakings’ ─ornamentations mimicking the Pontic lyra, employing rapid laryngeal register transitions and a highly mobile larynx─ and a percussive twitch of the upper chest that adds a percussive element for textual emphasis. Pontic singers-participants report performing for more than five hours, sometimes on consecutive days. Such lengthy performances are not uncommon among Greek traditional singers, as traditional music and dance has a central role in various social events such as fairs, weddings, baptisms, festive events hosted by cultural associations, as well as in nightclub performances (Kallimopoulou, 2009). These events, which often continue from night until the following morning (Moira, Mylonopoulos and Synagridi, 2023), require singers to possess robust vocal technique to preserve their vocal health and meet the demands of extended performances.
In contrast to Pontic, Epirotic singing, encompassing both polyphonic and monophonic styles, exhibits a calmer larynx (Tsachouridis, 2008). Similarly to Pontic, Epirotic polyphonic singing employs ‘breakings’, but at a lower speed, and its timbre is described as shouted and harsh, achieved through a pronounced jaw dropping and ‘high subglottic pressure…[necessary]…to produce the desired [timbre]…and sustain long phrases’ (Tsachouridis, 2008, p.97). This description aligns with Sarris and Tzevelekos's (2008) suggestion of similarities between Epirotic polyphonic and Thracian timbres and suggests increased high harmonic partials ─achieved either through increased adduction or pharyngeal narrowing (Herbst, Howard and Švec, 2019; Obert et al., 2023)─ and probably formant tuning via formant raising (Bozeman, 2013). Conversely, the monophonic Epirotic style features an agile voice, performing rapid, repetitive, circular ornamentation patterns, while rarely employing falsetto (Tsachouridis, 2008).
Expert in both Pontic and Western classical singing, Tsachouridis (2008) cautions against applying classical technique to Greek traditional singing. He argues that the classical emphasis on laryngeal stability and pharyngeal expansion (Bozeman, 2015) may hinder ornamentation fluency, create tension, and compromise both stylistic authenticity and ease of production in Greek traditional styles. Tsachouridis (2008) further observes that Pontic singing employs a focus of resonance towards the soft palate, often accompanied by a slightly raised larynx. He emphasizes the necessity of this backwards placement for both executing quarter-tone intervals and achieving an authentic Pontic timbre. In contrast, in classical singing the focus of resonance is on the hard palate, usually producing a nasal sound, as he explains. This perception of backwards focus, corroborated by research participants, requires further clarification in terms of physiology, acoustics, and psychoacoustics, since proprioceptive sensations of vocal placement cannot be consistently correlated with voice quality (Sundberg, 1992), as will be further analyzed later.
While Tsachouridis’s (2008) research-participants unanimously identified Byzantine singing as the foundation of Greek traditional singing, a view that has profoundly influenced its educational framework (Kallimopoulou, 2009), the documented diversity of regional styles (Chianis and Brandl, 2001) suggests that a pedagogy based solely on Byzantine chant may be insufficient. Instead, analyzing expert singers' techniques and translating their embodied knowledge into clear pedagogical instructions would facilitate traditional singers and students in developing a deeper understanding of, and greater facility in approaching, the timbral diversity of traditional styles.
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In her postgraduate dissertation, Psatha (2017) analyzes phonographic recordings of the prominent Smyrneiko singer Eskenazy (Appendix 7, p.119) and concludes that her voice-type is soprano and that she employes head resonance with minimal nasality. Psatha (2017, p.146) posits that this setup facilitates projection, resulting in a ‘sharp, narrow, metallic voice’ with consistent quality across her B3–F5 range, and attributes timbral consistency to a stable vocal tract structure and limited articulation, sometimes accompanied by a smile to brighten the sound. However, her analysis lacks any engagement with voice literature. In my estimation Eskenazy’s consistent volume and timbre in this range implies a rather dynamic that static configuration. The low intensity of female head voice (M2) in the B3–F4 range, particularly for sopranos, would likely be insufficient to meet the loudness demands of unamplified performances in noisy beer halls where Eskenazy performed (Herbst, Howard and Švec, 2019; Appendix7, p.119). Thus, she most probably employed chest voice (M1) too in the lower range and, as pitch ascended, the inevitable reduction of vocal folds’ vibrating mass towards M2 in the upper range was likely compensated by gradual pharyngeal narrowing, which increased the closed phase of the vocal folds and enhanced the high partials, which in turn maintained 'metallic' timbre and facilitated projection (Bozeman, 2022; Obert et al., 2023). 
While Psatha (2017) notes a preference for ‘higher-pitched’ voices in Smyrneiko, Ioannou (2016) in a similar research design in her graduate dissertation, reports the prominent female Smyrneiko singer Abatzi as having a lower tessitura (G3–C5) and a ‘male’ quality, witnessed by Abatzi’s contemporary Papazoglou (in Ioannou, 2016,p.39), suggesting a low voice-type. Therefore, the notion of ‘higher-pitched’ voices may be linked to accessing higher pitches through skillful registration management, not simply possessing a high voice-type.
In a similar research design, Dimopoulos (2020) investigates in his post-graduate dissertation the technique of Stelakis Perpiniadis, a prominent Smyrneiko singer. Dimopoulos (2020, p.61) describes Perpiniadis's singing exhibiting, at times, ‘a sweetness and fullness’, and at other times, utilizing a ‘high head placement throughout the song’. Eskenazy is described as having a ‘primarily nasal and head-dominant’ vocal quality, which purportedly facilitates her ornamentation with ‘guttural embellishments, mainly in the high notes’ (Dimopoulos, 2020,p.61). However, this study also lacks any reference to voice literature, rendering the employed terminology ambiguous. Specifically, ‘head’ could refer to either laryngeal or acoustic strategies (Henrich, 2006), while ‘nasality’ could indicate velopharyngeal port opening or auditory roughness (Perna, 2020; Howel, 2017). 
While the aforementioned dissertations (Ioannou, 2016; Psatha, 2017; Dimopoulos, 2020) from academic programs in Greek traditional music and Byzantine chanting offer valuable musicological contributions, their ambiguous terminology and lack of engagement with scientific and pedagogic voice literature indicate a potential gap in cultivating a comprehensive understanding of vocal production and timbre. This gap appears to confirm the neglect of the somatic aspects of singing within academia (Thomaidis, 2015; Sundberg, 2019), which in turn may limit the development of graduates’ vocal and pedagogic skills (Gill and Herbst, 2016).
On the other hand, it is important to acknowledge that the technological constraints of early recording media hinder researchers' ability to conduct a comprehensive analysis. Kob and Weege (2019) investigating acoustically the frequency response of phonographic and gramophonic devices, conclude that these devices can drastically alter various aspects of the singing voice, including timbre, ornamentation, vibrato, and spectral formant frequencies. These alterations can significantly impact perceived sonic qualities, potentially rendering a brassy timbre flute-like or transforming a soft voice into a seemingly heroic one, as the authors explain.
Greek historical recordings specifically, prior to the introduction of magnetic tape and 45rpm vinyl records in 1955, were exclusively produced with gramophone technology (Arnaoutakis, in Yioglou, 2014), which remained prevalent until 1960. Consequently, access to pre-1960 repertoire is predominantly through reissues of original gramophone recordings on newer formats, with the digitization process itself often introducing further alterations to pitch, tempo, and timbre (Ordoulidis, 2012). Due to these technological limitations, both perceptual and acoustic analyses of such historical recordings cannot accurately reflect the vocal strategies employed.
Given the aforementioned limitations, the acoustic analysis by Zacharakis, Kazazis and Cambouropoulos (2023) requires careful examination. Their study analyzes vocal samples of renowned laiko (Appendix7, pp.122−123) singers Bellou and Ninou, extracted via artificial intelligence from Tsitsanis’s recordings during 1947–1960. Their findings highlight differences that align with the notion that Tsitsanis’s collaboration with Ninou marked a shift from the raw, stark emotional landscape of rebetiko, represented by Bellou, to a more refined, modernized expression of laiko (Economou, 2019; Ordoulidis, 2012). Specifically, Ninou exhibited a stronger f0, and greater variation in spectral centroid ─a measure of brightness─ compared to Bellou. Conversely, Bellou displayed a richer spectrum with enhanced upper partials, contributing to a ‘metallic’ timbre. Both singers exhibited irregular vibrato, with Ninou's falling within the lower ranges of classical singers and Bellou's being slower and shallower than typical Western norms, as Zacharakis, Kazazis and Cambouropoulos (2023) note. However, the AI-driven process of extracting the voice samples ─made accessible to the readers─ has resulted in audible distortions and potentially in artifacts. Moreover, the mp3 samples’ format is known to alter vocal timbre due to its compression algorithms (Lee, Horner and Beauchamp, 2012). Additionally, the analyzed frequency range did not exceed 5kHz, possibly due to the technological limitations in the original recordings, despite singing timbre being shaped by frequencies that can reach 15kHz (OfficialNATS, 2019). Singers can actively shape the 5−15kHz frequency range in different ways (Herbst and Švec, 2016; Obert et al.,2023) therefore, data within this frequency band is crucial for understanding a singer's timbre and resonance strategy. This methodology, replicated in subsequent studies (Zacharakis and Cambouropoulos, 2024; Zacharakis, Gkougkoustamou and Cambouropoulos, 2024), may have technological application in voice recognition (Kaliakatsos-Papakostas et al., 2024), but falls short of providing a comprehensive understanding of the nuances of historical Greek singing timbre for pedagogic purposes.
To circumvent technological limitations in analyzing historical Greek vocal timbre, Kob and Weege (2019) propose developing software for bi-directional conversion between historic and modern recordings with comparative analyses, and user-friendly interfaces simulating early recording equipment. This advancement, combined with ethnographic inquiry and expert singers’ collaboration, could significantly refine pedagogical practices by enhancing our understanding of Greek vocal timbre in historical recordings. 
Given the documented scarcity of studies on the Greek singing timbres, evidence-based voice-building in Greek styles necessitates a critical engagement with international voice science and pedagogy. My previous practice-based research (Tsipa, 2021, 2022) indicates that, though style-specific aspects of timbre such as mixed laryngeal registration (Ranganathan, 2023) cannot be illuminated by the practice-based practitioner, a critical engagement with voice literature can support pedagogic practice in Greek styles, providing a deeper understanding of vocal function and a broader range of pedagogical tools. This engagement, however, requires careful consideration and critical assessment of stylistic relevance to avoid imposing potentially unsuitable techniques and compromising stylistic authenticity. The extend to which Greek voice practitioners engage with such practices is under investigation in the following sections.
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An investigation of Greek singing timbre and its pedagogy necessitates a flexible ontological and epistemological approach, since timbre encompasses both objective, measurable qualities amenable to scientific inquiry, and subjective, culturally constructed perceptions and interpretations (Eidsheim, 2008; Gill and Herbst, 2016). To achieve a ‘thick description’ (Rogers, 2012, p.14) of this multifaceted subject, an interpretative, theoretical bricolage was opted as the most suitable methodology. Bricolage allows engaging with diverse epistemologies including scientific, interpretative, and critical approaches and multiple theoretical frameworks, such as  acoustics, physiology, psychoacoustics, cultural studies, and critical pedagogy (Kincheloe, 2004). As Kincheloe (2005) argues, the more perspectives one can bring to their analysis and critique, the better grasp of the phenomena one will achieve, and the better one will be at developing alternative interpretations and practices. 
The bricolage methodology aligns with this research’s critical pragmatist paradigm by combining diverse perspectives, reflexivity, and an examination of the ideologies that shape teaching practices, ultimately contributing to a transformative pedagogy (Van Manen, 1977; Morgan, 2014). By embracing a bricolage approach, the researcher will seek to explore diverse pedagogical perspectives on what constitutes ‘authentic’, ‘healthy’, and ‘efficient’ singing timbre within the diverse Greek singing styles and how teacher’s embodied experiences, educational background and analytical understandings may influence these perspectives (Eidsheim, 2008).
This research involved a comprehensive examination of both peer-reviewed and grey literature on traditional, folk and contemporary Greek singing, divided into two categories: a) literature on the technical aspects of Greek timbre, culminating in the critical literature review presented earlier; and b) literature exploring the historical, cultural, and socio-political dimensions of Greek styles, which deepened and refined the insider-researcher’s prior knowledge and implicit understandings. Insights from the second category culminated in a narrative literature review organized thematically by singing style (Appendix7, pp.118−128). This review contextualizes Greek styles within the broader historical and socio-political climate, highlighting key transformations in performance practices and vocal timbre. This literature-informed stylistic categorization further informed the framework of semi-structured interviews (Bell, 2005).
The interviews involved five singing pedagogues with professional standing, diverse musical backgrounds in performance and education, and experience teaching singers of Greek styles in various educational settings. Specifically: 
· P1: An established female singer with over 30 years’ professional experience in laiko and entechno (Appendix7, pp.124−126) styles, including extensive live performances and recordings. P1 holds a certification in contemporary singing from the National Conservatory and has been teaching laiko and entechno privately for over 20 years.
· P2: A Western classical male singer with professional choral experience and 23 years’ teaching experience in conservatories and private studio. Initially focused on classical singing, P2’s teaching now transcends genre boundaries. His clientele includes renowned Greek actors and singers. P2 directs a voice program that provides pedagogic guidelines across singing styles and mentors numerous singer-teachers across diverse genres.
· P3: A female singer of Western popular styles with Afro-American vocal influences. P3 holds bachelor’s degrees in jazz singing and speech therapy, certification in Estill Vocal Technique, and has 17 years’ experience teaching singing in drama schools, music schools, and privately. P3’s clientele includes professional and semi-professional singers of Greek genres, as well as aspiring actors who are required to perform contemporary and traditional Greek repertoire in drama school auditions and exams.
· P4: A Byzantine chanter and prominent male singer of Greek traditional and urban folk music with 20 years’ performance experience. He is a music high-school graduate and holds bachelor’s and master’s degrees in Greek traditional and folk music and Byzantine chanting. He has been teaching traditional and urban folk singing for 5 years in academic courses, workshops, and privately.
· P5: A prominent female performer of Greek and Balkan traditional music, as well as composer and performer of contemporary Greek music rooted in traditional styles. Her performance experience spans over 30 years and transcends national borders. P5 graduated from music high-school, studied Byzantine chanting, Greek and Bulgarian traditional singing, and holds bachelor’s and master’s degrees in musicology, ethnomusicology, and composition. P5 has 15 years’ experience directing traditional choirs and leading workshops in traditional singing.
[bookmark: _Hlk188453566]Conducted in person and via Zoom, interviews focused on participants’ vocal influences, training,  pedagogical approaches and challenges, views on the contemporary Greek singing landscape and their role as voice-teachers in it. Furthermore, the interviews sought to yield data on how participants, with their diverse backgrounds, perceive, categorize, and interpret timbres across diverse Greek singing styles. For this purpose, a curated selection of YouTube videos featuring prominent singers was employed. Inspired by Gadamerian dialogic principles (Fleming, Gaidys and Robb, 2003), this approach aimed to address anticipated semantic ambiguities (Tsipa, 2021) and elicit a deeper understanding of participants’ conceptualizations of timbre. The video playlist, informed by the literature review, was slightly adapted for each participant to accommodate their specific expertise. For example, a video featuring Byzantine chanting was included in P4’s interview to explore timbral affinities with traditional singing (Tsachouridis, 2008; Kallimopoulou, 2009), while in P2’s interview it served to investigate the potential of ‘close timbre’ (Bozeman, 2013, p.23). The number of videos discussed varied across interviews, reflecting participant responsiveness and commentary depth. For example, P4 commented on historical singers collectively regarding perceived vocal efficiency, avoiding commentary on contemporary singers, while P5, despite acknowledging timbre's stylistic significance, struggled to provide explicit descriptions. While somewhat anticipated, the diverse focus of each participant became strikingly evident from the first interview, where socio-political commentary overshadowed the intended technical discussion. Thus, the interviews shifted towards a more focused format (Bell, 2005). This adaptive approach enabled a more responsive and in-depth exploration of the participants’ experiences, views, and understandings, enriching the interpretation of their responses. To triangulate some video observations, participants P1 and P3 were contacted again, by phone and email respectively, and asked to provide commentary on one to three additional videos (Appendix1, p.27; Appendix3, pp.78–79). Attempts to contact participants P2 and P4 after the interviews were unsuccessful.
Interviews were transcribed verbatim in Greek and translated into English. Guided by hermeneutic phenomenology (Annells, 1996), the analysis involved a close reading and interpretation of the transcripts, with particular attention to the language, metaphors, and embedded meanings within their accounts of timbre and pedagogy. 
The preliminary coding process involved summarizing the content and organizing it under pre-defined categories such as ‘vocal influences’, ‘vocal education’, and ‘perception/explanation of timbre’. Through iterative engagement with the transcripts and multiple hermeneutic cycles ─moving from the whole individual transcript to its parts, back to the whole, and then to the entire body of transcripts (Annells, 1996)─ the summaries were refined, and key themes began to emerge. While thematic analysis was initially considered (Lester, Cho, and Lochmiller, 2020), the diverse explanations of timbre presented by the participants highlighted the need for a more individualized approach. Concepts such as ‘timbre corporeal’ (Appendix1, p.3) and ‘M2-destigmatization’ (Appendix5, p.98) illustrated the distinct focus of their understandings, deeply intertwined with their unique backgrounds and experiences. Therefore, a narrative analysis, organized by participant, was adopted to facilitate a more nuanced exploration of individual perspectives and the intricate ways in which individual backgrounds shaped them (Burck, 2005). To enhance transparency, the analysis process, including researcher’s comments, evolving understandings, and perspectives on emergent themes, is included in the double-spaced transcripts in Appendices1−5 (pp.3−106) (Saldana, 2016).
To develop a critical analysis and expand the theoretical framework for interpreting the data, the findings were discussed within each participant's narrative, employing a grounded theory approach (Cohen, Manion and Morisson, 2007). This approach intertwined interview data analysis with ongoing engagement with relevant interdisciplinary literature. As initial concepts emerged from the texts, literature was sought to explore existing theoretical frameworks and deepen understanding of them. For instance, concepts that were central to the participants’ narratives, such as ‘resonance of the bones’, ‘chesty Greek vowels’ (Appendix2, p.44,30), prompted a focused exploration of literature on vocal psychoacoustics, acoustics, phonology, and proprioception. This engagement with literature led to new, refined codes, such as ‘Greek vowels perceptual spaces’, ‘auditory roughness’, ‘pallesthesia’. This iterative process of moving between data and literature continued until theoretical saturation, at which point emergent themes were analyzed and discussed, and further literature search did not change the theoretical framework of the findings' analysis and discussion (Constantinou, Georgiou and Perdikogianni, 2017). Subsequently, points of convergence and divergence between participants were presented and discussed comparatively at the end of the findings and discussion section. To conclude, the study synthesizes the key findings and offers suggestions for enhancing Greek singing pedagogy.
To ensure ethical research, informed consent was obtained from participants, and anonymity and confidentiality were maintained by removing any identifying information from the interviews (Bell, 2005; Berg, 2001). Anonymity was extended to the contemporary, professionally active singers featured in the videos by attributing code names, particularly when negative commentary on their performance was present. The names of historic, deceased singers, however, were retained. This choice balances the need for transparency with ethical practice, recognizing that historical figures have been judged and established their place in Greek singing. While anonymizing singers limits the reader’s capacity for independent evaluation of their vocal timbres, this limitation aligns with the study’s design. Due to the limitations of the interpretative methodology (Winter, 2020) and the technological limitations discussed earlier, this practice-based project cannot offer solid conclusions on the featured singers’ techniques. Instead, it prioritizes gaining insights into participants’ comparative understandings of Greek singing timbre as a stylistic element.
The researcher’s insider status as a Greek singer with 17 years of professional experience across a range of Greek styles, combined with systematic Western classical and contemporary voice training and eight years of teaching experience including Greek styles, proved integral to this study. This background facilitated access to a diverse sample, fostered trust, and enabled nuanced elicitation and interpretation of perspectives, enriching the understanding of cultural and technical complexities in participants’ responses (Saidin and Yaacob, 2017).
While acknowledging that insider status can introduce bias (Saidin and Yaacob, 2017), this research embraces Gadamer's (1975, cited in Annells, 1996) view that pre-existing notions, shaped by lived experience, are essential for understanding and interpreting difference. In this view, striving for absolute neutrality is not only elusive but potentially counterproductive. Furthermore, neutrality in research and education may inadvertently perpetuate hegemonic ideologies and the power structures they represent (Gramsci, 1971; Freire, 2000). Therefore, this study prioritizes self-reflexivity and a hermeneutically aware stance (Annells, 1996), critically examining interpretations and documenting evolving understandings throughout the research process (Appendices 1−5, pp.1−106). To further enhance transparency, trustworthiness, and credibility, the researcher's own interpretations and comments on the discussed vocal timbres are included alongside those of the participants (Appendix6, pp.106−116). This allows the reader to discern the influence of the researcher's perspective on the research outcomes, contributing to a more comprehensive and nuanced understanding of the study's findings (Kincheloe, 2005).
It is hoped that the study will offer valuable insights for singers, educators, and researchers interested in Greek vocal music, and serve as a starting point for constructive dialogue among Greek voice practitioners towards a more nuanced and critically informed understanding of vocal pedagogy and practice within the Greek singing tradition.



[bookmark: _Toc188749332]Findings and discussion

To optimize the presentation of findings and accommodate participants’ diverse perspectives, the order of their narratives is structured as follows: P5, P4, P1, P2, and P3. This order facilitates a progression from primarily experience-based and stylistic discussions to those with an emphasis on technical descriptions.

[bookmark: _Toc188749333]P5
(Appendix5, pp.95−105)
P5 identifies herself primarily as a musician rather than a singer, citing discomfort with solo performance and a perceived lack of technical automaticity in her singing. Her early vocal experiences were shaped by music high school, via traditional singing and Byzantine chanting. Ensemble-based learning, typical in this setting (Kyriazopoulou, 2022), prioritized musicality and repertoire acquisition, but neglected crucial aspects of vocal development such as range expansion, registration management, and vocal health, as P5 reports (Appendix5, p.98).
Since her high school years, P5 has internalized the notion that chest voice (M1) is the authentic laryngeal setup for Greek traditional styles, while 'head voice' (M2) is a stylistically inappropriate technical compromise (Henrich, 2006; Ranganathan, 2023). She recalls her classmates and herself labeling M2 as the ‘fake voice’, acknowledging that the term's negative connotations contributed to a ‘stigmatization’ of M2 for her (Appendix5, p.97). This registration bias resonates with my own early understanding of Greek vocal timbre and is quite common among Greek musicians (Tsipa, 2022). The music high school teacher's practice of adapting songs' keys to fit the comfortable range of chest voice (Appendix5, p.98) may have tacitly reinforced this bias, potentially contributing to an imbalanced laryngeal development that hindered the students’ ability to navigate a M1─M2 transition to access higher pitches (Herbst, 2021). The ‘de-stigmatization’ of M2 has been a core challenge for P5, who reports employing M2 only recently, after a long vocal journey.
A key turning point was her 5 years’ systematic studies in Bulgarian singing. Initially influenced by prevailing stereotypes associating it with a chesty, nasal timbre, P5's immersion in the Bulgarian singing tradition revealed diverse timbres and laryngeal strategies between regions. This challenged her assumptions regarding Bulgarian vocal aesthetics, prompting a re-evaluation of the timbral possibilities within the tradition. P5's experience demonstrates that a deeper understanding of singing practices necessitates moving beyond surface-level sonic representations and engaging in dedicated, systematic study(Eidsheim, 2008).
P5's first Bulgarian teacher's instruction, however, though successful in achieving the target timbre, inadvertently had a profoundly negative impact on her vocal production. ‘[She]…showed me a way to produce this voice, which somehow strangled me…for many years I suffered…I had lost range…flexibility… The ornaments that I could do in Byzantine music, in [Greek] traditional music, I…couldn't do them’ (Appendix5, p.97). The employment of the word ‘strangle’, illustrates vividly P5’s experience of vocal constriction, conveying not only physical difficulty and discomfort, but also the emotional distress of losing her vocal freedom and expressive capacity. Overcoming these limitations proved a lengthy process, aided significantly by a classical tenor-teacher, who focused on technical exercises spanning across the entire vocal range, allowing the voice to transit into M2. Though no register bridging strategy was taught, P5’s vocal condition was improved.
Further contributing to the ‘de-stigmatization’ of M2 was the recent emergence of good Greek traditional singers who use it. Significantly, these singers have garnered acceptance from even the most discerning experts on traditional music. Moreover, cross-cultural comparisons, particularly with Turkish classical music where M2 is prevalent, challenged P5's initial bias against the stylistic appropriateness of M2 in Eastern musical traditions: ‘...the fact that you hear such a voice making the intervals you like, the ornaments you like and it's with this…crystal clear classic…timbre,…it gives it a stamp that it's ok to sing…with such a voice’ (Appendix5, p.99). Being respectful to the original style is an important concern for P5. And as she posits, vocal timbre is an indispensable stylistic element. 

P5 avoids direct timbral adjustments in her teaching practice, unless addressing tuning issues within a choir. Instead, she guides stylistic interpretation of timbre through musical instructions focusing on melodic phrasing, ornamentation, and musical articulation. P5 advocates for the use of metaphor and imagery in voice-pedagogy, expressing skepticism towards direct physiological instructions, which she believes hinder the effectiveness of imagery. This perspective is supported by motor-learning and neuroscientific research, which suggests that overwhelming students with physiological information can be counterproductive to learning (Verdolini, 2000; Dichter et al., 2018; Moss Erickson, 2023). However, it is important to differentiate between providing students with accessible physiological knowledge to foster autonomy and critical thinking, and overwhelming them with technical information during vocal tasks. Ineffective integration of physiological information stems from pedagogical shortcomings, not from the inherent value of such knowledge (Helding, 2008).
P5 emphasizes imitation as the primary learning tool in traditional music (Dionyssiou, 2007), contending that the most impactful teachers are skilled singers who embody the desired vocal qualities. She suggests this embodied learning can transcend direct instruction, citing her own experience of instrumental learning from musicians she has never met. Her view aligns with Tsachouridis (2008, p.129), who argues that traditional timbre is ‘caught rather than taught’. However, having experienced the limitations of this approach, P5 acknowledges that technical difficulties require voice-teachers, experts in vocal health and ‘placement’, as she describes them, capable of offering a purely technical, external perspective, to enhance the singer’s vocal-motor awareness. P5 reports that traditional singers, lacking education on these fields, seek assistance from singer-teachers of classical or jazz backgrounds, as well as from teachers familiar with pedagogic frameworks with non-classical, chest-centered approaches. Interestingly, though P5 expressed skepticism about the usefulness of physiological knowledge in teaching singing, she did not express concerns regarding the transferability of the western-trained teachers’ somatic and analytical understandings on the diverse Greek traditional idioms.
P5 highlighted the diversity of traditional timbres across Greece. However, her descriptions of timbral variations included solely perceived laryngeal registration. When asked about other factors, such as jaw opening, lip spreading, and laryngeal height, she stated that she never considered them. This answer implies a lack of understanding that vocal tract’s shape can drastically alter timbre and facilitate or hinder the mixing of registers (Titze, Maxfield and Walker, 2017), a skill that, as becomes clear from her narrative, is relevant to her practice. ‘[Old demotic singers]…sung clearly in chest voice… my choice to… [employ]…head…[voice too]…was purely a matter of health and psychology. Because you have to push muscularly to get the high notes with a low voice and you may not have the mental fortitude some days.’ (Appendix5, p.99). The ‘mental fortitude’ seems to imply a conscious effort needed to maintain breath-to-folds coordination, especially when this coordination is not ingrained. This interpretation aligns with P5’s reported lack of vocal automaticity in breath support (Appendix5, p.98), and may explain why she links chest-like timbre with physical exertion. P5 observes many renowned demotic singers, like Konitopoulos family, Vera, and Kollitiri employing a ‘pressed’ chest quality in higher pitches. She further notes that while Kollitiri still sings effectively in her 80s, Vera eventually developed vocal problems that ended her singing career
Attributing accruing vocal health issues to singing technique presents an incomplete and a rather misleading picture. Though inadequate singing technique may lead to vocal problems, vocal health issues can arise from a multitude of factors; medication use, hormonal changes, lifestyle and overall health status (Kadakia, Carlson and Sataloff, 2013; Cardoso et al., 2023). Without a thorough examination of these factors, any conclusions about the etiology of a singer's vocal health problems remain speculative.
To gain further insight into the timbres P5 described, I listened to earlier recordings of Vera, before her vocal problems arise, and to a recording of Kollitiri, which P5 cited as an example of 'pressed' voice (Universal Music Group, 2019). I perceived Vera as highly flexible in adjusting cartilaginous and membranous adduction (Herbst et al.,2011), achieving agile ornamentations in high and low intensities, and across a vocal range spanning up to D5−Eb5 at the age of 62 ─after 52 years of professional singing (EΛΛΟΠΙΑ, 2018). In my perception, Kollitiri employs greater subglottal pressure, but expertly reduces vocal folds’ mass as pitch ascends. As illustrated in Appendix6 (p.109), my perception aligns with P3’s. Moreover, I perceive laryngeal transitions (Universal Music Group, 2019, 0:52, 0:58) along with a clever division of words to seamlessly introduce M2 on the onsets, effectively avoiding any register breaks. Conclusively, my observations ─which, based on my perception are not necessarily more valid than P5’s─ indicate mastery of a predominantly M1-based, yet mixed registration (Herbst, 2021), not simply a push of chest voice into the high notes. This divergence may indicate that the perception of vocal timbre is significantly influenced by the listener's established sensorimotor associations and embodied experience (Järviö, 2015).

[bookmark: _Toc188749334]P4 
(Appendix4, pp.80−94)
P4, despite extensive postgraduate-level academic studies in traditional and folk singing performance and Byzantine chanting, considers himself self-taught in vocal technique. Due to lack of formal vocal pedagogy within these traditions, singers rely on imitation and accumulating experience, as he explains. While acknowledging the value of his Byzantine chanting background, P4 emphasizes the unique technical demands of traditional and urban folk singing, encompassing diverse timbres. He observes that contemporary Greek singers must navigate a variety of styles, necessitating deep stylistic understanding, dedicated practice, and cultivated vocal awareness to achieve versatility. 
P4 highlights the challenges of teaching traditional and folk music in academia, given the lack of standardized frameworks and dedicated pedagogy courses. Teachers must navigate a complex musical landscape, encompassing diverse musical modes, temperaments, ornamentations, regional styles, and repertoire, while addressing students' vocal issues like excessive tension and restricted range, all within a two-hour weekly lesson.
To meet these demands, P4 diligently expands his repertoire of traditional music, asserting that effective repertoire instruction necessitates firsthand performance experience. Furthermore, he actively seeks to deepen his understanding of vocal physiology through independent research, primarily utilizing online resources and YouTube videos. Reflecting on his own vocal development, P4 acknowledges a previous neglect of this aspect of singing, which ultimately led to a creative impasse, as technical limitations hindered the realization of his musical intentions. To address these challenges, P4 undertook some vocal technique lessons with a female opera singer. However, the pivotal turning point in his vocal progress came through participation in group workshops led by Sakkas, a renowned Greek classical baritone celebrated for his contributions to contemporary classical music and his cross-over pedagogic approach. Sakkas's influence profoundly informed P4's teaching, which, among other goals, aims to dispel vocal myths and establish a fundamental understanding of vocal function. 
Regarding the application of physiological knowledge in teaching and singing practice, P4 acknowledges that analytical understanding is not enough for their implementation. His students are often overwhelmed, struggling to coordinate the many physiological features involved ins singing, as he reports. While the physiological mechanisms of singing have been studied for over a century, research exploring the cognitive aspects of vocal production and learning is a relatively recent development (Helding, 2008). This emerging research highlights the crucial distinction between ‘knowing that’ and ‘knowing how’ to modify a vocal motor pattern (Verdolini, 2000, p.1). Many singing teachers, while knowledgeable about vocal anatomy and physiology, may be unaware of these recent advances and their pedagogical implications. Integrating these insights into vocal pedagogy academic courses could significantly improve teaching practices.
P4 expresses concerns about the adequacy of academic training for Greek singers, criticizing its neglect of the somatic aspects of singing (Thomaidis, 2015). He argues this results in graduates lacking the embodied presence and expressive performance characteristic of skillful singers. This aligns with the researcher's encountered difficulty in finding study participants who possessed academic backgrounds and teaching experience alongside a professional singing career, highlighting the scarcity of this profile.
To address this, P4 advocates for separate instruction in vocal technique and repertoire interpretation, citing the Istanbul Conservatory model ─unfortunately, no references on this model were found. He posits that this specialization would allow teachers to delve deeper into their respective areas of expertise, ultimately benefiting students by fostering both technical proficiency and artistic individuality. P4 personally prefers to focus on repertoire and technique application, arguing that removing the burden of technical exercises would enable him to explore repertoire more profoundly with students. P4 advocates for a standardized system of vocal technique for folk singers, mirroring Western classical models, which he perceives as more systematized for centuries. This perspective, however, may stem from unawareness of the empirical and diverse nature of traditional classical vocal pedagogy and the lack of consensus even within classical vocal methods (Stark, 1999).
P4’s labeling and assessment of vocal timbre may also reflect an idealization of traditional western classical pedagogy, probably fueled by his long conservatory instrumental studies and his two classical voice-teachers. P4 correlates efficient registration management ─a major difficulty of his students, as he reports─ with the singing school of bel canto. Male voices, such as the old patriarchic chanters, Dalgas and Payioumtzis, are classified as of the ‘bel canto style’, as they are perceived accessing easily the higher part of the singing range (Appendix4, pp.82−83). On the other hand, Kazantzidis ─the dominant Greek male vocal archetype, according to P4─ and Angelopoulos are perceived as of low placement, singing mostly in their advantageously, naturally resonant vocal range, while Dionysiou is cited as being technically in between (Appendix4, p.91; Appendix7, p.123). P4 describes the ‘bel canto’ registration management employing a lower larynx, a lifted soft-palate and an open pharynx, ‘so that the air…[goes] everywhere and...resonate[s] everywhere….everything [is] open’ (Appendix4, p.83). 
In current pedagogic terms, P4 seems to refer to the strategy of acoustic transition to ‘close timbre’, employed by male western classical singers: maintenance of a low larynx position and of a convergent resonator for allowing the second harmonic (H2) to cross the first formant (F1) of the vocal tract (Bozeman, 2013,p.23). Conversely, the cited laiko singers of ‘lower placement’, probably follow a F1:H2 tracking strategy: lip spreading, larynx raising and jaw opening (kazantzidis4you, 2008; niko koukias, 2017; Bozeman, 2013). Acoustic investigation of close timbre in Dalgas, Payioumtzis, and old chanters is precluded by the limitations of early recording technology, which altered key acoustic parameters, including the intensity of H1 and H2 below 404Hz (Glasner, 2019). From a 1965 movie appearance of Payioumtzis, however, it seems visually that he most probably used an F1 raising strategy on F4 pitch ─at least for the laiko style (Aetos 68, 1965). Female singers Ninou, Grey, Lydia and Panou, are classified in the bel canto category too, due to their ability of singing ‘both low and high’ (Appendix4, p.91). However, these female singers probably navigated registration somehow differently than classical singers, as their timbres are non-classical (Appendix7, pp.122−123). Moreover, what exactly constitutes ‘bel canto’?
Miller (2004, p.250) describes bel canto as ‘a style of vocalism uniting tonal beauty and technical skill’; vocal agility, evenness of tone, precise intonation and mastery of breath control ultimately resulting in a seemingly effortless vocal production (Hoch,2024). He notes however that ‘bel canto’ lacks a codified system, and that contradictory schools of voice pedagogy compete for legitimacy under its banner (Miller, 1984, cited in Hoch, 2024). Potter (1998) suggests ‘bel canto’ is a 19th century mythical construct, a romanticized, ahistorical vision of the past Italian singing style, employed as an ideological tool to reinforces specific pedagogical approaches. Such an idealized past, as Barthe (1984, cited in Potter, 1998) notes, is often employed by dominant ideologies to maintain power and resist challenges to their authority.
Applying the 'bel canto' myth to culturally distinct traditions, like Greek folk singing, risks obscuring their under-researched vocal practices and perpetuating the hegemony of Western pedagogical approaches (Gramsci, 1971; Ordoulidis, 2014). Moreover, advocating for a systematized, science-informed voice pedagogy, must not overlook the need for documentation of the Greek vocal practices, as our scientific understanding of singing technique is largely shaped by research on Western styles and may not directly apply to Greek styles (Tsachouridis, 2008; Ranganathan, 2023). As Potter (1998) highlights, the interplay of science, myth, and ideology continues to shape vocal pedagogy today. Therefore, a critical approach that acknowledges the historical, social, cultural influences in singing traditions and the potential for ideological biases in education is essential, especially when engaging with indigenous vocal practices.

[bookmark: _Toc188749335]P1 
(Appendix1, pp.3−27)
P1 sought vocal training after experiencing vocal health issues, being already a professional singer. Her teacher, a classically trained performer of the elafro (Appendix7, pp.120−121), was an influential figure, as she first introduced contemporary singing to Greek conservatory education. P1 describes her teacher's impact: ‘She polished my instrument, kept it strong, and to this day it hasn't weighed down’ (Appendix1, p.10). This metaphor emphasizes the honing of natural abilities, a philosophy now central to P1's teaching. P1 aims to unveil the singer's ‘real voice’, the timbral manifestation of their emotional, experiential, and cultural core, which emerges when singers move beyond imitation. Delving into the emotional core of the music material to cultivate a personalized and embodied vocal expression, the ‘real’ voice becomes a ‘timbre corporeal’ that transcends musical genres and resonates with audiences through embodied empathy (Järviö, 2015). 
Despite repeated attempts to correlate ‘corporeal timbre’ with physiological and psychoacoustic features during our discussion of the YouTube samples, no direct relationship emerged. However, a clear preference for brassier, chest-like vocal qualities was evident. P1 labeled M2 as ‘classical' and 'cerebral' ─using the Greek word εγκεφαλική (cerebral) instead of κεφαλική (of the head) (Appendix1, pp.6−7), the standard Greek term for head voice. This choice of words suggests a perception of M2 as external to laiko and entechno (Appendix7, pp.124−126) styles, imbued with an intellectualized quality. Conversely, Greek styles require corporeality, as P1 posits.
P1 rejects the M1–M2 transition for laiko and entechno styles, prioritizing a consistent vocal body across the range: ‘...My goal was to have exactly the same body from top to bottom. Same! I wasn’t fascinated by the passaggio, I wasn’t interested in learning it’ (Appendix1, p.17), she explains, noting that bridging the M1−M2 transition necessitates a thinning of timbre (Herbst, 2021) that contradicts the timbral aesthetics of her styles. P3 further emphasizes the interconnectedness of singing genres, timbre aesthetics, and sociopolitical climate (Economou, 2019; Potter, 2018), suggesting that the ‘real’ voice is not solely physiologically determined, but also shaped by socio-cultural influences. ‘[The]…environment colored…[the voices]. [Smyrneiko voices]…were built with all these grassroots sentiments,…this society, the [political] events...Even the difficulty of meeting with each other to play, compared to today’s ease,…colors…the vibration, the longing, the intensity, the imagination...’(Appendix1, p.17).
P1 further argues that “In [Greek] music the [link of] ‘I am’ with the ‘I do’ is fundamental” (Appendix1, p.26), suggesting that a singer's social positionality and ideological lens influence their vocal timbre and choice of style. Consequently, cultivating multiple vocal timbres represents a distancing from that self-core, leading to inauthenticity (Eagen, 2021). This belief explains why P3 maintains a consistent vocal timbre across all genres, including Western rock and jazz, embracing inherent timbral differences as markers of authenticity within each style. Furthermore, this notion of a 'real' voice informs a skepticism, if not negativity, towards science-informed pedagogic practices. Since P3 believes timbre is inherent and accessible through emotional expression, she declares complete indifference to its physiological underpinnings (Appendix 1, p.20).
P1 observes a disconnect between her ideal of eliciting tradition and the current state of Greek singing, arguing that the rise of pista (Appendix7, pp.123−124,127) in the 1980s, fueled by increasing consumerism and American cultural dominance, disrupted the singing lineage (Varouchakis, 2005). This disruption, she contends, has led to contemporary Greek singers becoming mere ‘stylists’, lacking the skills to authentically interpret the breadth of the Greek repertoire. Echoing Adorno’s (Shen, 2021) critique on postmodern mass culture and the promotion of pseudo-individuation as a powerful tool for dominance, P1 addresses the prevalence of a rootless vocal expression, lacking historical awareness and artistic merit. P1's objections about the interpretive choices of currently popular artists featured in the YouTube playlist, particularly their ‘back’ vowel placement and absence of reference to a musical code, exemplify this critique.
[bookmark: _Hlk188541271]P1 highlights the crucial role of teachers in cultivating a deep understanding of Greek vocal styles, yet observes a significant gap in pedagogical practice. She critiques the lack of comprehensive knowledge among many Greek voice-teachers regarding the history and nuances of these styles, a deficiency compounded by the absence of dedicated history lessons in conservatory curricula (Ordoulidis, 2014). Furthermore, she notes that the vast majority of voice-teachers, in both conservatory and private studio settings, lack performance experience in Greek repertoire, leading them to prioritize and impose Western timbral aesthetics on students. Moreover, P1 critiques the prevalence of self-serving pedagogic approaches that prioritize teacher’s self-promotion and cultivate the misconception that proficiency in vocal exercises equates to skilled singing, highlighting that exercises are supposed to serve the repertoire and not vice-versa. These pedagogic shortcomings ultimately result in the homogenization of contemporary Greek singing voices and hinder the development of individual artistry within diverse Greek styles, as she observes. To counter these issues, P1 advocates for ethical guidelines in pedagogic practice that prioritize respect for students' individual goals and honest self-appraisal by teachers regarding their expertise. This would allow for better alignment between students and teachers, ensuring that students receive instruction from instructors with relevant experience and expertise. 
However, a strictly style-specific approach to voice-building, particularly one that dismisses science-informed practice as irrelevant to the unveiling of the 'real' voice, may present challenges for singers who wish to explore diverse vocal aesthetics, even within the Greek tradition itself. For instance, P1 acknowledges the significant technical differences between laiko and entechno styles compared to demotic and Smyrneiko. She observes that laiko prioritizes M1, while Smyrneiko employs a mixed female registration (Tsipa, 2022). This necessitates significant key transpositions for an exclusively M1-based laiko singer to effectively navigate the highly melismatic ornamentations of Smyrneiko: ‘my high A[4] is my mountain’ (Appendix1, p.6), 'I need to choose an area...to be able to do both the piano [dynamic] and the...[melismas]' (Appendix1, pp.18-19). As P3 demonstrated singing ‘Smyrneiko Minore’ during the interview, this can involve transposing down by a fifth compared to female Smyrneiko singers (Ioannou, 2016; Psatha, 2017). However, such drastic key transpositions significantly affect the voice's spectrum (Howell, 2017) and its ability to project over the original instruments in an unamplified setting (Sundberg, 2019). Similar adaptations are required for much of the elafro and Hadjidakis' entechno (Appendix7, pp.120−121,125) repertoire, featuring soft, fluty tones in M2, potentially an octave above the primo passaggio (Miller, 1986). These significant key and registration modifications result in substantial timbral changes (Howell, 2016), potentially constituting a drastic departure from the original aesthetics.
Beyond these stylistic considerations, P1's strategy of fostering vocal motor coordination through emotion and communicative intent suggests valuable pedagogical insights. Leveraging existing associations, formed through social interactions and categorized by emotional states, can facilitate vocal coordination (Tsipa, 2024). However, these associations are dynamic, continuously evolving throughout life and integrating new experiences (Barrett,2017). While impactful, early vocal development doesn't negate the evolving nature of vocal learning, which challenges the notion of a fixed ‘real’ voice (Welch, 2012). This highlights the continued impact of pedagogical interventions (Tsipa, 2023). Acknowledging physiological limitations, the choice between diverse vocal strategies or a single voiceprint stems from the singer's artistic vision and self-concept (Eagen, 2021). However, achieving fluidity in coordinating diverse timbres across stylistic contexts requires significant investment in varied vocal practice (Kleber and Zarate, 2019).
Eidsheim (2008) contends that our perception of a fixed and delimited vocal identity is exactly due to the virtuosity required to transcend quotidian vocal modifications, such as mimicry, and achieve a complete transformation of vocal timbre. She argues that, like skilled actors, singers can access a wider range of vocal expressions than traditionally acknowledged. By recognizing vocal timbre as performative, singers can reconcile the seemingly conflicting demands of honoring a song's socio-culturally embedded ethos and achieving self-expression (Eagen, 2021); it allows them to engage with a repertoire’s history and socio-cultural meaning, while simultaneously imbuing their performance with their unique artistic perspective. In this view, the vocal timbre becomes tool for ongoing self-discovery and identity construction, and singing transforms into a dynamic process of exploration and expression.

[bookmark: _Toc188749336]P2 
(Appendix2, pp.28−53)
P2, despite his extensive experience teaching non-classical styles, maintains that classical singing remains his artistic core. His foray into teaching non-classical techniques stemmed from a growing number of actors seeking his expertise. P2 contends approaching teaching with an objective, technical focus, prioritizing vocal health and efficiency while remaining detached from his personal aesthetic preferences.
P2, aware of the historical development of Greek singing and its key figures, sees the current professional landscape, informed by his students’ experiences, as uniquely challenging. He identifies the demand for stylistic versatility, often inadequate working conditions, and a scarcity of skilled vocal composers as significant issues. Furthermore, P2 contends that the Greek language itself encourages a low vocal placement and a chesty production, as opposed with the ‘twang’ prevalent in American-English. 
P2 observes that Greek singers frequently develop vocal problems, which he attributes to habits like hard vocal attacks and overly outward vowels. He posits that these tendencies are exacerbated by pedagogical approaches that prioritize an ‘outward voice’ technique, a practice originating with the inaugural instructor of contemporary vocal pedagogy within the Greek Conservatory system ─P1’s teacher. P2 argues that this pedagogical lineage fosters a deficient understanding of vocal function, leading singers to shout instead of developing vocal resonance, thus perpetuating vocal misuse.
P2 champions classical technique as a universal foundation, requiring minor adaptations, because it trains the voice to navigate ‘through the positions of the registers, the positions of resonance’ (Appendix2, p.36). However, he identifies a significant pedagogic gap: the very few skilled Greek classical voice-teachers, who deeply understand the technical foundation of singing, show no interest in teaching non-classical styles. Conversely, the increasing number of teachers with non-classical backgrounds, lacking sufficient understanding of vocal function, encounter difficulties in identifying and resolving vocal problems (Appendix2, pp.28–29).
Based on his experience in an interdisciplinary university voice clinic, P2 reports encountering singers presenting with significant vocal pathologies. His rehabilitative approach comprises vocal fold stretching exercises and the cultivation of ‘open spaces’ essential for unimpeded phonation. While noting that these spaces are maximally open in classical singing, he posits that Greek phonetics necessitate a reduction of this openness. To achieve this, P2 incorporates elements of belting and twang, asserting his position as the first Greek vocal pedagogue to develop a mixed-belting technique. His descriptions ultimately suggest the application of counteracting strategies that ‘stretch’ the vocal instrument away from the vocal setups required in non-classical styles towards the classical ‘safe base’, promoting this way flexibility and vocal balance.
While P2 emphasizes the importance of science-informed pedagogy, the identification of ‘openness’ with vocal health lacks science-based rationale. To critically examine this notion ─central to P4's perception of efficient timbre too─ a brief overview of recent scientific evidence on vocal tract shaping during singing is necessary:
· Lowering the larynx increases the space by making the tract longer ─lowering all formants (Story, 2019).
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Description automatically generated]Lowering the larynx widens the pyriform sinuses, two spaces located behind and to the sides of the larynx (Figure1), by stretching the middle pharyngeal constrictor muscle that forms their walls. This widening creates a dip in the acoustic energy around 4–5kHz for males and 4–5 to 6kHz for females, and possibly contributes to the singer’s formant cluster (SFC) (2–3KHz), (Delvaux and Howard, 2014; Vampola, Horáček and Švec, 2015; Radolf, 2016). This widening passively retracts the ventricular folds, increasing also the space within the thyroid cartilage. 
· Conversely, when the middle pharyngeal constrictor contacts, the tract shortens raising all formants, and the pyriform sinuses narrow, increasing the energy in the 4–5kHz area. Vocal twang quality has been correlated with this physiological maneuver via MRI, acoustic, and electroglottographic studies (Obert et al., 2023; Jelinger et al., 2024). This lateral to medial narrowing (LMN) is a strategy pertinent both to contemporary singers and classical sopranos and tenors (Weiss, Brown and Moris, 2001). An endoscopic view of LMN in the high soprano vocal range reveals a very narrow laryngeal space, where ventricular folds are passively medialized, obstructing the view of the vocal folds (The Royal Institution, 2017). It is important to make a distinction between this passive medialization of ventricular folds and their active medialization via the ventricularis muscle that is linked with pressed phonation (Jelinger et al., 2024), against which P2 warns.
· Valleculae ─the spaces between the tongue's back and the larynx (Figure1, p.33)─ have been also correlated with the SFC (2–3kHz); closing them seems to enhance this frequency area, while opening them dampens it (Vampola, Horáček and Švec, 2015; Feng and Howard, 2023). Obert et al. (2023), citing MRI and cadaveric evidence alongside spectrographic data, suggests that this anteroposterior pharyngeal narrowing (APN) is achieved by the back of the tongue while the tip and blade remain forward, allowing the vowel-independent singer's formant tuning. 

P2’s embodied singing experience ─a lower larynx that lowers all formants and APN resulting in the SFC, ultimately producing the characteristic classical chiaroscuro timbre (Bozeman, 2013)─ seems to have shaped his notion of efficiency equating to kinesthesia of openness. As Bozeman (2015) explains the anteroposterior movement of the back of the tongue (APN), creates the false kinesthesia of an open, wide pharyngeal space. However, in reality it is largely the pharyngeal narrowing that increases vocal efficiency, facilitating the increase of the closed phase of focal folds’ vibration with reduced trans-glottal pressure (Herbst, Howard and Švec, 2019; Obert et al., 2023).

P2 also cautions against the risks of the ‘cricoid tilt’ employed in belting, as opposed to the ‘thyroid tilt’ in classical singing (Appendix2, p.35). While Estill (1988) posited this physiological difference between these styles, current scientific understandings negate it (Appendix2, p.52). Though these terms may still be in use, they constitute pedagogic metaphors, not physiological facts (Williams, 2018) on which arguments regarding vocal health can be scientifically founded. In fact, research on belting reveals a variety of laryngeal and acoustic strategies (Flynn, Trudeau and Johnson, 2018).
Scientific evidence challenges the notion that classical technique is inherently more efficient and healthier than other vocal techniques. Diverse singing styles necessitate distinct laryngeal and acoustic strategies to accommodate varying ranges, acoustic environments, accompanying instrumentation, musical articulation, and performance objectives (Sundberg, 2019). What is universal across singing styles is proper body alignment and breath-to-folds coordination (Bartlett, 2020).
Extensive, systematic training in the somatic aspects of singing, regardless of style, likely fosters this foundation (Kleber and Zarate, 2019; Bartlett, 2020). It is precisely this optimized foundation, cultivated through long-year systematic classical conservatory training, that likely underpins classical singers’ effectiveness in resolving vocal problems in singers of other styles (Tsipa, 2022), not a universal understanding of registration, as P1 suggests.

Interestingly, P2’s timbre classification did not distinguish between laryngeal and acoustic registration (Henrich, 2006); the primo passaggio was characterized as just ‘more intense’ for female voices, while the term ‘cupo’ was used to describe both female laryngeal M1–M2 transition and the male acoustic transition from open to close timbre (Roubeau, Henrich and Castellengo, 2009; Bozeman, 2022). P2 primarily described timbre through pallesthesia, proprioception of phonatory vibrations. Pallesthetic sensations are mapped in the front cranial areas onto a clock face analogy, where the hand completes a full rotation for classical timbre but stops at various points for other genres. According to P2, this proprioceptive trajectory follows one of two alternative resonance paths: a ‘bone-conducted path’, characterized by a buzzy quality, or a ‘soft tissue-conducted path’, resulting in a softer vocal timbre (Appendix2, pp.46–47). 
Despite the crucial role that internal sensations play in singing, and their mention in vocal manuals and books, they have surprisingly been neglected by scientific research (Helding, 2017). P2’s taxonomy of vocal timbre suggests a consistent relationship between the perceived location of vocal resonance and specific physical, acoustic, or psychoacoustic conditions. However, Sundberg's (1992) critical review of phono-vibratory proprioception reveals a more complex picture. His findings indicate that vibrations felt in the chest, neck, and head during singing originate from sound pressures within the vocal tract and do not directly contribute to the produced sound. These sensations are influenced by factors such as vowel, pitch, and individual anatomical variations. For example, vibrations above the vocal folds are vowel-dependent, with stronger sensations linked to lower F1 frequencies, while vibrations below the vocal folds are vowel-independent. Additionally, the intensity of vibrations decreases as f0 increases. 
Sundberg’s (1992) findings suggest that while singers may consistently perceive certain ‘paths of resonance’ when singing sustained vowels within a limited pitch range, these sensations can change significantly with varied vowels and pitches. Herbst (2020) further emphasizes the influence of acoustic standing waves in the supraglottal vocal tract on cervical vibrations, leading to inter-singer variability due to individual anatomical differences. Conclusively, there is no one-to-one correspondence between pallesthesia and voice quality. ‘Voice placement’, based on pallesthesia, should be approached as a personalized pedagogical tool. This tool could facilitate singers exploration of their proprioceptive feedback through vocal mapping, which should be tailored to individual anatomy and the specific vowels and pitches being produced (Herbst, 2020).
Building upon Sundberg’s (1992) findings, it is crucial to address the concept of ‘buzziness’ or auditory roughness, relevant to the ‘bone-conducted path’ of resonance and the inherent ‘chest’ quality of Greek language, suggested by P2. Auditory roughness in not an objective, measurable acoustic feature of the voice, stemming from the ‘activation of the bones’ as P2 asserts (Appendix2, p.45), but a perceptual, psychoacoustic phenomenon, arising from the inability of the human auditory system to resolve closely spaced harmonic partials (Howell, 2017). 
Howell (2017) suggests that there are three perceptual qualities stemming from the harmonic structure of acoustic spectrum: H1−5 contribute to a pure sound, H5−8 introduce buzziness, and H9+ create a penetrating quality. Several physiological factors, such as f0, loudness, subglottal pressure, laryngeal register and pharyngeal narrowing can influence auditory roughness by altering the amount of acoustic energy in the respective order of harmonics (Herbst et al., 2019). Thus, the perception of chestiness is dependent upon the presence of resolved auditory roughness, which is in turn independent from the linguistic content of the voice. So is vocal twang, resulting from pharyngeal narrowing (Perta, Bae and Obert, 2020; Jelinger et al., 2024). This invalidates P2’s claim that languages have inherently chest/low or twang/high vocal placements. A more pertinent question is whether the limited vowel inventory of Greek (Ladefoged and Johnson, 2005; Arvaniti, 2007) constrains timbre shaping in singing due to intelligibility limitations, as P2 suggests.
Hawks and Fourakis (1995) investigated the perceptual boundaries of Greek and American-English vowels using synthesized stimuli. Ten native speakers of each language categorized these stimuli as belonging to their native language or not, establishing perceptual vowel spaces. Results indicated that Greek /i/, /a/, and /u/ fall within the perceptual space of their American-English counterparts, while Greek /e/ and /o/ overlap with the American-English /ε/−/e/ and /ɔ/−/o/ spaces, respectively. Crucially, Greek-vowel perception spaces were found to be less densely populated, suggesting a greater tendency among Greek speakers to categorize vowel sounds as non-Greek. Formant tuning strategies, such as the characteristic ─though not exclusive─ tracking of H2 by F1 in belting (Sundberg, 2019), necessitate the modification of vowel formants. The extent to which a singer can effectively manipulate their vowel space is indicative of their capacity to maintain a desired timbre across a range of pitches (Titze et al., 2017). Consequently, Hawks and Fourakis’s (1995) findings suggest that Greek contemporary singers may encounter greater constraints in formant tuning compared to their English-speaking counterparts, and even classical singers. This is because the prioritization of complex musical forms over textual clarity in classical singing allows for greater flexibility in vowel modification (Sundberg, 2019), a freedom not always available in Greek genres where textual intelligibility is paramount.

Howell (2016), on the other hand, challenges the traditional understanding of vowel perception in singing. He demonstrates that the human ear attributes vowel colors to absolute frequency bands of the acoustic spectrum, termed Absolute Spectral Tone Colors (ASTC). Consequently, vowel perception in singing is shaped by the contribution of the ASTC of all the harmonic partials of the spectrum, and not just by F1 and F2, as in speech. This has significant implications for understanding how techniques like formant tuning and pharyngeal narrowing might affect the intelligibility of Greek lyrics in singing, which is an interesting field for further study.

Returning to P2’s conceptualizations of timbre, his labeling seems to employ terms from Estiil Voice Training (EVT) (Steinhauer, McDonald Klimek and Estill, 2017). However, the employed terms ─‘oral’ and ‘nasal twang’, ‘sob’─ have a different signification than in EVT; Oral twang is related with buzziness and pallesthesia in the oropharynx, while ‘nasal twang’ with the presence of unresolved auditory roughness and pallesthesia ‘in the mask’ (Appendix2, p.50). This idiosyncratic terminology, along with the limited physiological explanations that lacked references and alignment with current scientific understandings hinders P2’s goal of a scientifically-grounded pedagogy, in the researcher’s opinion.

P2’s pedagogy is informed by a practitioner-research team he established, comprising of singer-teachers from diverse styles, who contribute to his continuing education voice pedagogy program. This program was created ‘to fill…[pedagogic]…gaps and to stop singing from being a chaotic condition, to explain it scientifically’ (Appendix2, p.28). The team has not yet published any findings for peer-review. Instead, they rely on collaborating health professionals, such as otolaryngologists, physiotherapists, and pulmonologists, to cross-check the correctness of their findings. This approach raises validity concerns (Bashir, Afzal and Azeem, 2008) and may inadvertently limit engagement with broader scientific discourse. While valuable in a clinical context, health care practitioners may not possess the specialized knowledge to fully evaluate the nuances of vocal production in singers (Gill and Herbst, 2016). 

The findings above exemplify the potential disconnect between espoused theories and theories-in-use (Argyris and Schön, 1974). This underscores the danger of ‘vocal health’ and ‘science’ becoming a mere rhetoric, or tools for asserting authority and masking pedagogic bias, if voice-teachers fail to engage in continuous learning  and critical self-reflection. Science-informed pedagogy necessitates ongoing engagement with international literature and research methodologies (Ioannidis, 2018; Winter, 2020), as well as active participation in the international community of voice-teachers to ensure a comprehensive understanding of the field (Brookfield, 1998).
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(Appendix3, pp.54−79)
P3 openly acknowledges her limited familiarity with Greek singing styles, including their history, sociocultural context, and prominent figures. She reports that singers of Greek repertoire typically seek her expertise only after encountering unresolved vocal problems with other instructors. P3 reports a commitment to physiology-informed pedagogical practices. To this end, she decodes her timbre perception by referencing the EVT (Steinhauer et al., 2017), Obert’s work on pharyngeal narrowing (Obert et al., 2023), Bozeman’s (2013) practical acoustics and her knowledge on phonology acquired during her studies in speech-therapy.
During the interview, P3 frequently used the words ‘bias’ and ‘biased’, indicating a conscious effort to identify and address potential bias in her teaching. Adopting the stance of the external observer-technician, P3 considers her role to be of serving her clients’ individual timbral preferences, and intervening only when she perceives potential risks to vocal health or efficiency.

Central to P3’s approach to vocal pedagogy is a crucial distinction: teaching vocal technique requires qualifications distinct from those needed to teach style. She emphasizes that effective instruction necessitates a deep understanding of singing physiology, asserting that ‘to teach technique, [it] is essential…to know what you are doing’ (Appendix3, p.78). This conviction is evident in her meticulous analysis of the videos provided prior to the interview. P3 kept detailed notes on the physiological configurations she observed, reporting that this process significantly deepened her understanding and proved valuable for her students of Greek styles. Our common pedagogic references facilitated communication regarding timbre labeling, allowed us to address gaps in our understanding of vocal physiology and analyze EVT's applications and limitations. This experience underscores that a shared theoretical foundation can promote mutual understanding and productive dialogue among voice-teachers, enriching their practice even when musical backgrounds differ (Bartlett, 2020).

EVT philosophy (Steinhauer, McDonald Klimek and Estill, 2017) that sees timbre as a constructed and performative element that singers can shape in various ways, seems to have shaped P3’s approach. While acknowledging the importance of a unique vocal identity for establishing an artistic persona, particularly within discography, P3 contends that adapting timbre to diverse genres demonstrates advanced musicianship and analytical skills. Moreover, P3 posits that timbral versatility promotes vocal balance by encouraging flexible coordination within the vocal mechanism. Consequently, when students demonstrate sufficient analytical skills, she leverages EVT to cultivate their autonomy in timbre shaping. P3 believes that voice-teachers must empower students taking ownership of their vocal development by fostering critical thinking and informed decision-making: ‘when I can talk to the student as if we were colleagues, that’s when I think I’ve done my job very well’ (Appendix3, p.59).
Notwithstanding her unfamiliarity with Greek singing, P3 demonstrated a keen ability to identify major stylistic shifts across its historical timeline, commenting changes in vocal timbre and its associated ethos. Contrary to P1’s assertion that Western-trained singers often neglect accurate phoneme articulation in Greek musical styles, P3 demonstrated a heightened sensitivity to deviations from proper Greek pronunciation. While expressing a preference for western-influenced styles, she voiced annoyance at the westernization of Greek pronunciation she observed in elafro (Appendix3, p.67), a manifestation of the western-dominated aesthetics of the style (Potter, 1998; Economou, 2019). Echoing P1’s critique, P3 disapproved of the ‘back vowel’ placement and over-dramatization observed in currently popular female singers E. and P. Interestingly, these two singers receive vocal training from classical teachers.
P3 pinpoints the unchecked authority of western classical pedagogy as the major problem in Greece. “In the year 2024, classical singing still dominates…even worse, people who essentially teach classical [technique]…claim to teach contemporary…be straightforward…saying ‘I do classical’….Rules that apply in classical…in contemporary singing…they don’t work at all…these…huge spaces…” (Appendix3, p.77). P3 finds it ethically problematic that classically trained teachers, often lacking physiological understanding of the non-classical voice, foray into teaching contemporary styles, reporting that many vocal problems she encounters in her students stem from this misguided instruction.
While P3's physiological explanations often aligned with mine (Appendix6, p.107), she occasionally expressed an instinctive aversion to certain vocal strategies, struggling to reconcile them with her existing framework. For instance, observing intense laryngeal movements, lowering of soft-palate, closed mouth, ‘back vowels’ and a bi-stable laryngeal mechanism in Smyrneiko ornamentations, she exclaimed, ‘I wouldn’t work on this thing!...I have a bit of an allergy...In R&B you would do aspirate, abrupt onsets to make it very very light with a higher airflow’ (Appendix3, p.61). Similarly, she had a visceral reaction to Payioumtzis’s and Grey’s timbres, stating ‘shocked’ (Appendix3, p.62) by their perceived ‘heavy’ and ‘pressed’ quality. However, after I informed her about the socio-cultural correlates of the rebetiko and heavy-laiko styles respectively (Appendix7, pp.119−120,123), she acknowledged these qualities as justified stylistic elements. P3's evolving perspective, alongside reflection on her jazz studies curriculum which included which included jazz history, led her to acknowledge that singers require both technical skill and contextual understanding to fully grasp a vocal style (Appendix3, p.75).

When asked about the voice-teacher’s role in cultivating contextual understanding of timbre, P3 highlighted the need for a differentiated approach. With novice students, she acknowledged the importance of guidance and mentorship. When working with established artists, P3 suggests that the focus should shift towards providing technical support and respecting the client's artistic choices, recognizing that their stylistic interpretations may be equally valid, though different. While P3’s view suggests an emphasis on students’ goals and perspectives (Helding and Ragan, 2022). However, it may also imply that technical instruction, provided sufficient physiological understanding, may not necessitate the teacher’s deep contextual understanding, especially when working with singers who are stylistically aware. This perspective seems conflicting with her criticism of classical teachers providing technical support to non-classical singers and raises questions about expertise boundaries and the potential limitations of a purely technique-focused approach.

If technical support only entails applying counteracting exercises to balance existing singing motor-patterns, contextual understanding may indeed be less crucial. However, if it encompasses establishing vocal motor patterns that accommodate the musical requirements, physiological understanding alone becomes insufficient (Gill and Herbst, 2016). As P3’s reaction to Smyrneiko, rebetiko and heavy-laiko samples indicate, analytical knowledge though facilitates decoding timbre perception, is not enough for discerning the appropriate vocal setup. Most importantly, timbre cannot be reduced to a number of physiological figures. It is a highly dynamic coordination of more than 100 muscles, interacting in a complex interplay with musical articulation, melodic lines, ornamentations, and textual nuances (Tsipa, 2024). It is this embodied experience, this ‘knowledge on action’ (Schön, 1983), cultivated through practice and performance, that allows us to guide students through embodied empathy, recognizing and responding to the subtle interplay of vocal timbre with the demands of the music (Järviö, 2015). Therefore, analytical knowledge though a valuable tool, cannot overshadow the crucial role of style-specific embodied understandings. 

[bookmark: _Toc188749338]A comparative view 

P3’s understanding of Greek singing is primarily informed by her students’ YouTube selections, predominantly focusing on post-1990s pista style (Appendix7, p.127). Even her exposure to the older repertoire is filtered through her students’ selections, which most often feature contemporary interpretations. This aligns with the researcher’s experience of students referencing contemporary versions of older songs, most often unaware of the original sources. P2’s understandings of Greek singing’s nuances are through his work with established entechno singers who have been his clients. However, post-1980s’ entechno is a highly hydridic genre, encompassing diverse vocal and musical aesthetics (Varelopoulos, 2019). This reliance on solely contemporary approaches, and the lack of first-hand study of the historic Greek repertoire, raises concerns about a limited and potentially skewed perspective on Greek vocal techniques. 

This concern is further amplified by P5’s critique of post-90s entechno for appropriating the Greek singing tradition by merely borrowing surface-level elements, without the in-depth study necessary for its genuine evolution through new music creation. P4 and P1 also concur that contemporary professional Greek singers often lack stylistic awareness and contextual understanding, performing historic urban repertoire in a homogenized way. Therefore, a significant gap appears not only in singers’ stylistic awareness, but also in voice-builders’ understanding of technical specificities of Greek styles.

All participants concurred on the stylistic diversity of Greek traditional and urban folk singing and the important role of timbre as a stylistic element. However, their notions of vocal efficiency seemed to differ significantly in several cases (Appendix6, pp.107−117). Indicatively, P3 stated that she would definitely modify the singing strategies of Payioumtzis and Grey, two iconic Greek singers of rebetiko and heavy-laiko respectively, as she found them both overly heavy and constricted. Contrary to what P3 might have expected, these two singers had highly successful careers, spanning over 40 years, despite the large vocal dosages. Moreover, they are a point of reference for subsequent singers; P4, expert-singer in the respective genres perceives Grey to have great vocal ease ─as P1 and the researcher also perceives her─ and Payioumtzis being also very comfortable and agile in a wide vocal range, as P5 also notes (Appendix6, pp.107−108). P2 considers Vanou’s chest-like voice responsible for her subsequent vocal problems, while P1 considers her a top vocal model to study from all technical aspects, and P3 an efficient voice (Appendix6, p.110). P2 enjoys the timbre of H.R. in Smyrneiko song because it has ‘space’, however as P1 suggests the Smyrneiko style requires a different technique than that employed by entechno-laiko singers, like herself, H.R. and J. (Appendix6, p.112). Conversely, A.B.’s vocal agility, much admired by the researcher and acknowledged by P1 and P3, is not appreciated by P2 who perceives him pressed and lacking vocal space (Appendix6, p.116). Interestingly, both P1 and P5, female performers of diverse Greek genres, identify M1 as the original Greek setup. However, P5 featuring more ornamented traditional styles, expresses concerns about the potential vocal health risks associated with relying solely on M1. This divergence aligns with previous research findings (Tsipa, 2022) where a laiko singer-participant prioritized M1, while a female Smyrneiko singer-participant rejected the exclusive M1-based setup as taxing for her style.
These stark discrepancies, combined with the participants’ narratives, illustrate how each singer-teacher’s unique blend of experiences, analytical and embodied understandings, and ideologies shape their views on what constitutes efficient singing timbre (Table1, p.44).

P1 views vocal efficiency as the ability of the ‘real voice’ to become a tangible, embodied expression ─timbre corporeal─ of the song's emotional trajectory and communicative intent (Tsipa, 2024). This perspective positions timbre as neither constructed by the teacher nor the singer, but emerging from the singer's life experiences, influences, and sociopolitical context (Eagen, 2021).
P2 equates efficient voice production with classical singing, considering deviations from its ‘ideal’ vocal tract configurations as compromises. While acknowledging the necessity of such deviations for stylistic purposes and textual clarity, he believes they should be implemented judiciously and with restraint to avoid vocal damage.
P3's reported past vocal limitations, linked to thicker vocal folds, make her wary of similar setups in others. Though she acknowledges efficiency as style-dependent, her unfamiliarity with Greek styles’ conventions may pose limitations in approaching efficiency within them.
P4’s performance experience in urban folk genres informs his belief that older urban folk singers utilized highly efficient vocal techniques. However, their strategies may be overlooked or misinterpreted due to lack of analytical knowledge and the influence of Western classical pedagogy (Potter, 1998).
P5's lack of style-targeted training in registration management shapes her perception of chest-like sounds above the passaggio as strenuous and potentially harmful. Thus, she opts for a softer, flutier M2 quality, accepting potential stylistic compromises, as she reports. 
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Description automatically generated]Despite different views, there was a key point of convergence among all participants: the need for transformation of the vocal pedagogic landscape for Greek singing styles. Their suggestions are summarized in Table1 (p.44). Participants P2, P3, and P4 emphasize the need for a science-informed pedagogy, while P1 and P5 favor holistic approaches grounded in embodied experience. These views can be seen as complementary: the former focusing on the what to teach, and the latter on the how (Verdolini, 2000). Notably, proponents of science-informed pedagogy focused solely on anatomy and physiology. This restricted view may indicate an unawareness of how other scientific disciplines, such as acoustics, psychoacoustics, psychology and cognitive science could offer valuable insights into vocal learning, perception, and pedagogy (Ragan and Maxfield, 2021). P1 and P3 further underline the importance of considering students’ individual preferences, goals and perspectives. These views, align with the two core pillars of evidence-based voice pedagogy (Ragan, 2018): science informing practice and learner-centeredness.
A key dissonance emerges regarding the teacher's expertise, the third pillar of evidence-based pedagogy (Ragan, 2018). While most participants rightly distinguish the qualification required for teaching vocal technique from those for teaching style (Gill and Herbst, 2016), P2, P4, and P5 underestimate the style-dependency of vocal technique. The origin of P2's perspective has been previously analyzed. However, for P4 and P5, this viewpoint likely stems from their own training experiences, where technical vocal instruction was equated solely with general exercises. While these exercises reportedly benefited them, probably disrupting habituated vocal-motor patterns and revealing more possibilities, addressing repertoire-specific technical challenges was experienced as an independent endeavor undertaken by the student. This perceived division may have led them to view the voice-teacher's role as limited to providing exercises for general vocal awareness, neglecting the crucial and dynamic interplay between technique and stylistic context (Tsachouridis, 2016; Sundberg, 2019).
P5 reports that traditional singers seek technical guidance by an increasing number of western non-classical teachers, trained also in style-independent pedagogic models. While promoting style-specific efficiency, challenging the notions of a single, efficient vocal setup (Steinhauer, McDonald Klimek and Estill, 2017), such pedagogic models may inadvertently encourage overreliance on their ‘non-culturally colored’ framework, possibly leading to the misconception that understanding the model constitutes qualification in teaching technique across styles. However, as discussed above, analytical understandings inform teachers’ style-specific, embodied knowledge, they cannot substitute it. 
On the other hand, a limited interest among participants, experts-singers of Greek styles, in acquiring specialized knowledge for voice-building is highlighted. P1 dismisses scientific knowledge as irrelevant to her embodied, style-specific approach, P4 would prefer teaching repertoire, while P5 considers herself primarily a musician, not a voice-teacher. Although the sample size is too small for generalization, this observation, combined with the convergent participants’ reports that Greek singers rely on Western-trained singer-teachers to resolve technical issues, suggests a significant pedagogic gap in Greek styles’ voice-pedagogy. This shortcoming may perpetuate a pedagogical hegemony that reinforces the dominance of Western pedagogical frameworks, potentially leading to the erosion of the unique technical nuances and aesthetics integral to Greek vocal traditions, as highlighted by P1. This underscores the urgent need for singer-teachers of Greek styles to actively integrate their stylistic expertise with comprehensive voice-building knowledge and champion a decolonized and culturally relevant approach to Greek vocal pedagogy.
Conclusions 
This study investigated pedagogical views on voice-building within the diverse landscape of Greek singing, revealing a complex interplay between individual, embodied experiences of singing, musical backgrounds, stylistic expertise, analytical understandings and ideology. 
Participants concurred on the highly diverse Greek singing landscape, the challenges posed by its multitude of singing styles, and the need for singers to be stylistically versatile. However, their notions of vocal efficiency within Greek styles were varied and sometimes conflicting. This divergence highlights the complexity of defining and achieving vocal efficiency in diverse stylistic contexts and underscores the need for a nuanced approach that considers the specific demands and aesthetics of each genre.
Moreover, the findings expose a dichotomy between teaching style and teaching vocal technique within Greek singing genres, rooted in significant deficiencies within the Greek vocal pedagogic framework. Music high schools seem to prioritize general and instrumental music skills, neglecting solo singing and fundamentals of vocal technique (Kyriazopoulou, 2022). This oversight can hinder singers’ vocal development during a critical period for vocal growth (Welch, 2012). Academic courses on Greek folk singing lack dedicated lessons on science-informed vocal pedagogy, hindering academic teachers who struggle to access valid pedagogic knowledge and effectively teach voice-building within limited lesson time (Appendix4, pp.84−85). This deficiency may leave graduates ill-equipped both regarding their analytical and embodied understandings of vocal function necessary for a successful singing and teaching career. Moreover, participants reported that conservatory education ─traditionally more focused on the embodied knowledge of singing than academia (Thomaidis, 2015)─ lack skilled voice-builders with singing expertise in Greek singing styles. Consequently, singer-teachers of Greek styles have difficulties in diagnosing and correcting technical problems.
As a result, technical instruction in Greek styles is most often taken over by Western classical or contemporary styles singer-teachers ─potentially also informed by Western, style-independent pedagogic models─ who lack performance experience and in-depth understanding of the respective Greek styles. This discordance may contribute to the reported increasing homogenization, stylistic ‘illiteracy’, and decline of singing standards, observed by the participants-experts in Greek styles. 
Furthermore, this dichotomy may perpetuate a pedagogical hegemony, where Western vocal pedagogy retains authority over technical instruction, despite often relying more on personal embodied experience within the Western tradition and dominant ideologies (Potter, 1998) rather than on a deeper, cross-over, science-informed understanding of vocal function. This situation may inadvertently limit the development of diverse and culturally informed approaches to vocal training.
While acknowledging the inherent limitations of the present qualitative research design, the small participant sample, and the potential for researcher bias and participant bias due to the insider-researcher dynamics, the findings strongly suggest that Greek vocal education necessitates a transformation towards an evidence-based framework, where science-informed, student-centered pedagogic approaches are integrated with the valuable knowledge on action of Greek voice practitioners (Ragan, 2018). This requires a systematic, critical engagement with scientific research in the fields of physiology, acoustics, psychoacoustics, and vocal learning, the assessment of its relevance to Greek singing practices, their translation into practical applications, and their dissemination to the Greek voice-teachers’ community (Ragan, 2018).
The nascent Hellenic Voice Teachers’ Association could take a leading role in addressing these challenges by: a) establishing research partnerships with universities to investigate the physiological and acoustic characteristics of Greek singing styles; b) developing specialized training programs for voice-teachers that integrate scientific knowledge with culturally informed pedagogical approaches; and c) creating a platform for knowledge exchange and collaboration among voice-teachers, researchers, educational and cultural institutions.
This study serves as a call to action for the Greek voice-pedagogic community. By embracing a more nuanced, context-specific, and evidence-based approach to vocal training, the field can cultivate a new generation of singers and teachers who celebrate the rich diversity of Greek vocal traditions while fostering vocal health and expressive freedom, ensuring their vibrant continuation for generations to come.
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P2, committed to objectivity, sees his role as a neutral voice technician, avoiding imposing his views on aesthetics, ideology, or power dynamics. He believes he cannot shield students from the influx of information they receive, but counters the negativity promoted by media and power structures by fostering humanistic values in his teaching. Appendix2,  P.41

P3
Breathy voice isn't caused by classical technique itself, but potentially by insufficient training or other factors. Singers with solid classical technique can readily adapt to non-classical styles like belting. Appendix3, p.76
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Figure 1: Vallecullae and pyriform sinuses
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Table 1: Participants’ views on efficient timbre and the improvement of pedagogic practice in Greek styles
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