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ABSTRACT

RESEARCH QUESTION/ PROBLEM

Contemporary musicological discourse often maintains a dichotomy between
historical-textual analysis and performance studies, separating the musical “work” from
its sounding realization. This paper challenges that division by arguing that medieval
liturgical music must be understood as a materially situated and experientially grounded
practice, shaped by the interaction of sound, body, and architectural space. The transition
from early Christian domestic worship settings (domus ecclesiae) to monumental
basilicas introduced a condition of acoustic mismatch, a measurable divergence between
the acoustic affordances of pre-existing chant practices and the reverberant properties of
new architectural environments (Suarez et al., 2013). This raises a central question: to
what extent did acoustic conditions actively shape the structural and perceptual evolution
of Gregorian chant and early polyphony?

OBJECTIVES

This study aims (1) to demonstrate the interdependence of musical structure,
embodied performance, and architectural space through the frameworks of 4E Cognition
(Gallagher, 2023) and Material Engagement Theory (Malafouris, 2013); (2) to analyze
how the spatial expansion of Lliturgical architecture influenced the emergence of
melismatic chant, tropes, sequences, and early organum; and (3) to conceptualize the
built environment as an acoustic scaffolding system actively participating in musical
sense-making and collective experience — building on prior work in historical
architectural acoustics (Cirillo & Martellotta, 2005; Suarez et al, 2013) and enactive
approaches to musical cognition (Schiavio & De Jaegher, 2017).
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METHOD

The study adopts a comparative theoretical-analytical approach grounded in existing
archaeoacoustic research, offering a reinterpretation of established datasets. Acoustic
parameters —specifically Reverberation Time (T30, in seconds) and Speech Transmission
Index (STI, a dimensionless index from O to 1)— are drawn from documented
measurements and calibrated simulations of early Christian and medieval worship spaces
(Martellotta et al., 2009; Suarez et al., 2013). These quantitative data are integrated with
musicological scholarship on Gregorian chant and Notre-Dame polyphony (Hiley, 1993;
Wright, 1989), enabling a systematic correlation between acoustic conditions and
compositional and performative strategies.

RESULTS AND/OR MAIN CONTRIBUTIONS

The analysis indicates that the architectural transition to large basilicas produced a
marked decrease in speech intelligibility (STl typically below 0.45, indicating “poor”
intelligibility) combined with prolonged reverberation (T30 values commonly exceeding 4
—6 seconds). Within this acoustic regime, syllabic chant becomes perceptually unstable
due to consonant masking and phoneme blurring, while melismatic expansion enhances
tonal continuity and resonance. Early polyphonic practices (in particular sustained-tone
organum) can likewise be understood as engaging with, rather than resisting, reverberant
blending. These findings suggest that central structural features of medieval liturgical
music emerged as materially grounded adaptations to specific acoustic environments.
Architecture thus functions not merely as a passive container, but as an active co-agent
shaping perception, temporality, and collective performance dynamics.

CONCLUSIONS AND/OR IMPLICATIONS

By integrating musicology, archaeoacoustics, and 4E cognition theory, this paper
argues that the apparent divide between text and performance dissolves when acoustic
space is recognized as constitutive of musical meaning. This perspective aligns with
current interdisciplinary approaches in embodied music research while also opening a
dialogue with artistic research, emphasizing listening as an embodied and spatial
practice.
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RESUMO

PROBLEMA/QUESTAO

O discurso musicoldgico contemporaneo mantém frequentemente uma dicotomia
entre a analise histdrico-textual e os estudos de performance, separando a “obra” musical
da sua realizacdo sonora. Este artigo questiona essa divisdo, argumentando que a musica
liturgica medieval deve ser compreendida como uma pratica materialmente situada e
experiencialmente fundamentada, moldada pela interacdao entre som, corpo e espaco
arquitetonico. A transicdo dos ambientes domeésticos do culto cristdo primitivo (domus
ecclesiae) para as basilicas monumentais introduziu uma condicao de desencontro
acustico — uma divergéncia mensuravel entre as possiveis praticas musicais
preexistentes e as propriedades reverberantes dos novos ambientes arquitetonicos
(Sudrez et al., 2013). Coloca-se assim a questdo central: em que medida as condices
acusticas moldaram ativamente a evolucdo estrutural e percetiva do canto gregoriano e
da polifonia primitiva?

OBJETIVOS

Este estudo tem como objetivos: (1) demonstrar a interdependéncia entre estrutura
musical, performance corporificada e espaco arquitetonico, através dos quadros tedricos
da Cognicao 4E (Gallagher, 2023) e da Teoria do Envolvimento Material (Malafouris,
2013); (2) analisar de que modo a expansao espacial das igrejas influenciou o surgimento
do canto melismatico, dos tropos, das sequéncias e do organum primitivo; e (3)
conceptualizar o ambiente construido como um sistema de andaimento acustico que
participa ativamente na construcdo de sentido musical e na experiéncia coletiva.

METODO

O estudo adota uma abordagem tedrico-analitica comparativa, ancorada na
investigacdo arqueoaacustica existente, propondo uma reinterpretacao de conjuntos de
dados consolidados. Os parametros acusticos considerados —nomeadamente o Tempo
de Reverberacao (T30, em segundos) e o indice de Transmiss3o da Fala (STI, um indice
adimensional compreendido entre 0 e 1)— provém de medi¢cdes documentadas e de
simulacoes calibradas de espacos de culto paleocristdaos e medievais (Martellotta et al,,
2009; Suarez et al., 2013). Estes dados quantitativos sdo integrados com a producao
musicoldgica sobre o canto gregoriano e a polifonia de Notre-Dame (Hiley, 1993; Wright,
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1989), permitindo estabelecer uma correlacdo sistematica entre as condicoes acusticas e
as estratégias composicionais e performativas.

RESULTADOS E/OU PRINCIPAIS CONTRIBUIGOES

A analise indica que a transicdo para grandes basilicas produziu uma diminuicao
acentuada da inteligibilidade da fala (STI tipicamente abaixo de 0,45) combinada com
reverbaeracao prolongada (T30 frequentemente superior a 4-6 segundos). Neste regime
acustico, o canto silabico torna-se percetivamente instavel, enquanto a expansao
melismatica potencia a continuidade tonal. As praticas poifdnicas primitivas podem ser
entendidas como formas de envolvimento com a fusao reverberante. A arquitetura
emerge como co-agente ativo na modelagem da percepcao, da temporalidade e das
dinamicas de performance coletiva.

CONCLUSOES E/OU IMPLICAGOES

Ao integrar musicologia, arqueoacustica e teoria da cognicdo 4E, este artigo defende
que a aparente dicotomia entre texto e performance se dissolve quando o espaco acustico
é reconhecido como constitutivo do significado musical. Esta perspetiva alinha-se com as
abordagens interdisciplinares atuais no ambito da investigacdo sobre musica incorporada,
abrindo simultaneamente um dialogo com a investigacdo artistica e sublinhando a escuta
como uma pratica irredutivelmente corporizada e espacial.
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