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Resumen

A diferencia de lenguas entonativas, en las que se utilizan patrones melddicos distintos
para vehicular la informacion postléxica, el caracter tonal del chino mandarin hace que
la entonacién consista en cambios en el rango tonal, mientras que las diferencias en los
contornos de la FO se utilizan para expresar distinciones del significado 1éxico. Para los
sinohablantes, las diferencias entre los dos sistemas prosddicos plantean serios desafios
a la hora de aprender lenguas entonativas. Estas dificultades estan relativamente bien
estudiadas en el caso del inglés; en cambio, hasta la fecha ha habido una falta general de
estudios sobre la entonacion en situaciones en que el chino esta en contacto con otras
lenguas entonativas, como el espafiol. Por lo tanto, la presente tesis tiene como objetivo
fundamental investigar la adquisicion de la entonacion (en particular, de las oraciones

interrogativas) del espafiol peninsular por aprendices cuya L1 es el chino mandarin.

Para ello se ha dividido la tesis en tres partes que abordan 1) las diferencias en la
expresion de la interrogatividad en chino y en espafiol, 2) la produccion y 3) la
percepcion de los patrones entonativos de las oraciones interrogativas del espaiol por

parte de sinohablantes.

Mas en concreto, en la primera parte, a partir del caracter interidiomatico de las
funciones pragmaticas, se ha planteado una nueva taxonomia de clasificacion de la
modalidad interrogativa que tiene la ventaja de ser aplicable a las dos lenguas
estudiadas. En base a este marco teodrico, se ha realizado una comparacion
interlingiiistica de los recursos lingiiisticos usados en chino y en espafiol para expresar

las diferentes finalidades pragmaticas de las oraciones interrogativas.

La segunda parte consiste en describir la representacion fonoldgica y la implementacion
fonética de la entonacion del espafiol como LE partiendo del modelo métrico-
autosegmental (y, en particular, de la anotacién con el sistema Sp ToBI) y de varios
pardmetros tonales y temporales. Ademas, se ha establecido una comparacion del uso de
los elementos categoricos para expresar los significados pragmaticos de las oraciones
interrogativas entre los hablantes nativos y no nativos del espafiol. Asimismo, se ha
realizado un andlisis de los factores lingiiisticos y extralingiiisticos que pueden influir en

la produccion de la entonacion del espafiol como lengua extranjera.
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La tercera y ultima parte, dedicada a la percepcion, incluye dos tipos de test
relacionados con la percepcion fonologica y fonético-acustica de las declarativas e
interrogativas totales del espafiol. El primero aborda la identificacion de diferentes
patrones entonativos que se generan segmentando la secuencia melddica de la oracion.
Mientras en el segundo, se analizan como los oyentes chinos y espafioles utilizan
cambios en las tres dimensiones acusticas (F0O, duracion e intensidad) para reconocer la
categoria entonativa, y como interactiian los distintos correlatos acusticos en el proceso
perceptivo. En esta parte, también se han tenido en cuenta las caracteristicas lingiiisticas
de los estimulos y las propiedades individuales de los oyentes para ofrecer una

evaluacion completa del desarrollo perceptivo de la entonacion de ELE.

En conjunto, esta tesis supone una importante contribucion en dos &areas poco
exploradas dado que, por un lado, profundiza nuestra comprension del aprendizaje de la
entonacion de ELE por parte de los aprendices sinohablantes mediante el analisis
prosddico en diferentes dimensiones y, por otro, pone en evidencia las mayores
diferencias expresivas respecto a la modalidad interrogativa del chino y del espafiol,
proponiendo una nueva solucion para clasificar las oraciones interrogativas que podria

servir de base teodrica para futuros estudios interlingiiisticos en este ambito.

v
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Abstract

Unlike intonational languages, where distinct melodic patterns are used to convey post-
lexical information, the tonal property of Mandarin Chinese makes that its intonation
consists of changes in pitch range, while differences in FO contours are used to express
distinctions in lexical meanings. The differences between the two prosodic systems pose
serious challenges to Chinese speakers in learning intonational languages. These
difficulties are relatively well studied in the case of English, but to date there has been a
general lack of studies on intonation in situations where Chinese is in contact with other
intonational languages, such as Spanish. Therefore, the fundamental objective of the
present thesis is to investigate the acquisition of intonation (in particular, of
interrogative sentences) of Peninsular Spanish by learners whose L1 is Mandarin

Chinese.

To this end, the thesis has been divided into three parts that address 1) the differences in
the expression of interrogativity in Chinese and Spanish, 2) the production and 3) the
perception of the intonation patterns of Spanish interrogative sentences by Chinese

speakers.

More specifically, in the first part, based on the interidiomatic nature of pragmatic
functions, we have proposed a new taxonomy of classification of the interrogative
modality, which has the advantage of being applicable to the two languages studied.
Based on this theoretical framework, we have conducted a cross-linguistic comparison
of the linguistic resources used in Chinese and Spanish to express the different

pragmatic purposes of interrogative sentences.

The second part consists of describing the phonological representation and the phonetic
implementation of intonation in Spanish as a FL based on the autosegmental-metrical
model (and, in particular, on the Sp ToBI annotation) and on various tonal and temporal
parameters. In addition, a comparison of the use of categorical elements to express the
pragmatic meanings of interrogative sentences has been established between native and
non-native speakers of Spanish. We also have analyzed the linguistic and extralinguistic

factors that may influence the production of intonation in Spanish as a foreign language.

The third and last part, dedicated to perception, includes two types of test related to the
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phonological and phonetic-acoustic perception of Spanish statements and yes-no
questions. The first concerns the identification of different intonation patterns generated
by segmenting the melodic sequence of the sentence. The second analyzes how Chinese
and Spanish listeners use changes in the three acoustic dimensions (FO, duration and
intensity) to recognize the intonation category, and how the different acoustic correlates
interact in the perceptual process. In this part, we also have taken into account the
linguistic characteristics of the stimuli and the individual properties of the listeners in
order to provide a comprehensive assessment of the perceptual development of SFL

intonation.

Overall, this thesis makes an important contribution in two under-explored areas since,
on the one hand, it deepens our understanding of SFL intonation learning in the context
of Chinese speakers through prosodic analysis in different dimensions and, on the other
hand, it highlights the major expressive differences with respect to the interrogative
modality of Chinese and Spanish, proposing a new solution for classifying interrogative
sentences that could serve as a theoretical basis for future cross-linguistic studies in this

arca.
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Capitulo 1-Introduccion

La entonacidn, entendida como uno de los rasgos suprasegmentales mas destacados del
habla, se considera uno de los aspectos mas dificiles de dominar para los que aprenden
una lengua extranjera (LE) en la edad adulta. La dificultad para adquirir una entonaciéon
comparable con la de los nativos no solo se relaciona con la mayor susceptibilidad de la
entonacion a ser objeto de transferencias de los patrones de la primera lengua (L1), sino
que pueden atribuirse, en el caso de los estudiantes cuya L1 es el chino, a la falta de
atencion al fenomeno prosodico en el proceso de ensefianza-aprendizaje de lenguas

extranjeras entonativas como el espafiol.

Esta tesis tiene como objetivo fundamental investigar la adquisicion de la entonacion
del espanol por aprendices cuya L1 es el chino mandarin. En particular, el trabajo se
centra en la adquisicién de los patrones entonativos de las oraciones interrogativas del

espanol peninsular.

Los antecedentes que fundamentan la eleccion de dichas oraciones tienen que ver con
las diferencias tipoldgicas de interpretacion y expresion lingiiistica de la modalidad
interrogativa entre el chino y el espanol, que dificultan seriamente la comprension y la
asimilacion de las mismas por parte de aprendices chinos. En vista de esto, se hace
indispensable contar con andlisis contrastivo del sistema interrogativo de las dos
lenguas que permita comparar las estrategias lingiiisticas usadas en cada una de ellas

para el mismo tipo de pregunta. El principio general en el que se sustentan los andlisis
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comparativos es que las funciones pragmaticas del lenguaje son compartidas por todas

las lenguas, y esto es también el enfoque tedrico que se adopta en esta tesis.

La diferencia tipologica mas importante para esta tesis entre el chino y el espafiol reside
en que el chino mandarin explota en menor medido los recursos entonativos y privilegia,
en cambio, el marcaje mediante particulas modales. Este hecho, junto con las
diferencias entre las estructuras prosodicas y los mecanismos entonativos del chino y
espafiol, hace que los aprendices chinos a menudo produzcan —incluso después de
muchos anos de aprendizaje del espafol— unos patrones entonativos que se desvian de
los que utilizan los hablantes nativos. Estas diferencias pueden observarse o tener
consecuencias tanto en el ambito de la produccién como en la percepcion, y se reflejan
especificamente tanto en el nivel fonoldgico como en el nivel fonético-actstico de la
entonacion. Ademas de la influencia del sistema fonético y fonoldgico de la L1, existen
un conjunto de factores lingiiisticos y extralingiiisticos (o individuales) que pueden

incidir en el proceso de aprendizaje de la entonacion.

Esta tesis parte de la relacion entre pragmatica y prosodia para investigar la produccion
y la percepcion de los patrones entonativos del espaiiol por parte de aprendices chinos y
evalua los efectos que pueden tener distintos factores en la adquisicion de la entonacion
de la interrogatividad, con el fin de ofrecer orientaciones que guien en la ensefianza y el

aprendizaje de la entonacion del espafiol en el contexto chino.

1.1  Objeto de estudio

El objeto de estudio que se ha elegido para investigar la adquisicion de la entonacion del
espafol por hablantes del chino mandarin (también llamados sinohablantes) se centra en
la modalidad interrogativa, una categoria lingiiistica frecuentemente utilizada en la
comunicacion, pero propensa a errores de expresion en las practicas orales. Las
dificultades de adquisicion de este fenomeno lingiiistico provienen, en su mayoria, de
las diferencias tipologicas entre la lengua china y la espafiola, que no se circunscriben al
nivel prosddico, sino que se interesan también el plano morfologico, sintactico,
semantico y discursivo. Para describir e interpretar las caracteristicas del espafiol como
lengua extranjera (ELE), se realiza en primer lugar un andlisis comparativo de la

modalidad interrogativa del chino y del espafol, ya que se ha comprobado que la
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adquisicion de lenguas extranjeras esta influenciada por el sistema lingiiistico de la L1,
ya sea de forma positiva o negativa (Gabriel & Kireva, 2014; Gass, 1988; Rasier &
Hiligsmann, 2007).

La modalidad interrogativa ha sido definida y clasificada desde muy diversas
perspectivas lingliisticas tanto en la gramatica china como en la espafiola, pero que
ninguno de los marcos tedricos que se han propuesto para cada una de ellas es aplicable
de manera perfecta y paralela a ambas lenguas. Por consiguiente, para poder realizar un
estudio contrastivo de la modalidad interrogativa, hemos necesitado plantear un nuevo
sistema de clasificacion y descripcion de la modalidad interrogativa a partir de los
valores funcional-pragmaticos que, segin  Belchi (1994), tienen un caracter
interidiomatico y, por lo tanto, permiten comparar las estrategias lingiiisticas de

expresion de cada tipo de interrogativa en castellano y en mandarin.

Tal como se ha expuesto anteriormente, esta tesis tiene como objeto principal el estudio
de la produccion y percepcion de la entonacidn interrogativa del espafiol por parte de
sinohablantes. Frente a la imposibilidad de abarcar toda la gama de la modalidad
interrogativa, la tesis centra su atencion en las interrogativas que desempefian la funcion
de pedir informacion y confirmacion, es decir, en las asi llamadas preguntas parciales
informativas, en las preguntas totales informativas, en las preguntas disyuntivas
informativas, en las preguntas totales confirmatorias y en la preguntas confirmatorias de
apéndice. La seleccion de dichas variedades de interrogativas responde a las
necesidades comunicativas fundamentales en la interaccion conversacional por parte de

aprendices de ELE.

Los informantes chinos de esta tesis disponen de un nivel lingliistico general que va
desde el intermedio (B1, B2) hacia el avanzado (C1) segiin el Marco Comun Europeo
de Referencia para las lenguas (MCER) (Consejo de Europa, 2002). Sin embargo, el
caracter tonal del chino mandarin hace que sus hablantes experimenten mas dificultades
sistematicas a la hora de adquirir los patrones melodicos de una lengua entonativa en
comparacion con los aprendices cuya L1 comparte con la lengua meta la propiedad de
ser entonativa (Yuan et al., 2019). Asimismo, la escasa atencion que se ha presentado en
China a los fenémenos prosddicos de ELE hace que los sinohablantes a menudo posean

una habilidad entonativa inferior a sus conocimientos en otros sectores de la gramatica.
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Algunos de ellos, aun teniendo un nivel de B2 de espanol, no saben producir y
distinguir correctamente, por ejemplo, la entonacion de las preguntas totales,
disyuntivas y confirmatorias que, segun lo que ha establecido el Plan Curricular del
Instituto Cervantes (2007), se tendria que adquirir en la etapa correspondiente a los

niveles Al, A2, Bl y B2.

Por estos motivos, la investigacion se centra en los patrones entonativos que se
corresponderian al nivel basico e intermedio de ELE, concretamente, en aquellos que se
emiten para solicitar una informaciéon nueva o una confirmacion dependiente del
contexto comunicativo. Mediante la aplicacion de métodos de anélisis fonoldgico y
fonético-acustico de la entonacion, se identifican los patrones melodicos presentados
por los sinohablantes y se analizan las desviaciones de estos en comparacion con la

realizacion de los hablantes nativos del espaiol.

1.2 Motivacion y objetivos

Durante los ultimos afios, por primera vez en la historia china el espafiol se ha
convertido en la segunda lengua (L2) extranjera mas estudiada, precedida solo por el
inglés. De acuerdo a las estimaciones realizadas (Yu, 2021), esta tendencia tendra
continuidad a lo largo del tiempo debido a la promocion del espafiol en las escuelas
secundarias chinas y a la Iniciativa de la Franja y la Ruta®. El desarrollo de los estudios
hispanicos en China, asi como las relaciones culturales y econdmicas cada vez mas
intensas entre ese pais y los paises hispanohablantes, hacen que los aprendices chinos de
ELE necesiten disponer de competencias comunicativas cada vez mas altas. Sin
embargo, en China —donde las universidades y escuelas dan una mayor importancia a
las destrezas escritas y al conocimiento gramatical- se suele aplicar el método
tradicional de gramatica-traduccion para la ensefianza del espafiol, dejando en un
segundo plano la formacion de las competencias orales. A pesar de que la metodologia
didactica en el ambito de lenguas extranjeras ha experimentado una profunda reforma

en la ultima década poniendo cada vez mayor relevancia en la capacidad comunicativa,

© La Iniciativa de la Franja y la Ruta (en inglés One Belt One Road Iniciative) es un megaproyecto con el
que la Republica Popular China planea impulsar el desarrollo e integracion de la zona Eurasiatica, basado
en un sistema comercial y de comunicaciones. Como uno de los paises europeos que integrados en este
proyecto, Espafia ha conseguido establecer una cooperacion cada vez mas profunda con China en
términos de inversion, comercio e infraestructura.
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el actual enfoque de las practicas orales se limita a los elementos segmentales del habla
(p.ej., la articulacién de las consonantes y vocales y la discriminacion de los pares
minimos), faltando directrices didacticas cientificamente fundamentadas que sirvan de
orientacion para la ensefanza-aprendizaje de los rasgos suprasegmentales. Como
resultado, los aprendices sinohablantes de ELE a menudo concluyen su formacion,
incluso después de muchos afios de estudios, con un marcado “acento extranjero” que
puede incluso afectar la interpretacion del mensaje y fomentar la posibilidad de

malentendidos en la comunicacién intercultural.

Aparte de la imprecisa realizaciéon de los segmentos, la prosodia —sobre todo la
entonacion— se ha considerado como uno de los factores que mas contribuyen a
conformar un acento percibido como extranjero. Un estudio de Jilka (2000b), por
ejemplo, demuestra que el grado de acento extranjero mostrado por los hablantes
estadounidenses de aleman venia determinado, en buena medida, por la entonacién que
utilizaban en la lengua que estaban adquiriendo. Debido al papel destacado que juega la
entonacion en la comunicacion, en las ultimas décadas se han desarrollado numerosos
estudios que investigan los patrones melddicos de las LE y los aspectos entonativos en
que los aprendices de una determinada lengua difieren de los hablantes nativos de esta
lengua. A pesar de que existen trabajos recientes sobre la entonacion utilizada por
aprendices sinohablantes de lenguas entonativas, la mayoria de ellos se centra en el
contacto lingiiistico con el inglés, de modo que hasta ahora han sido muy escasos los
estudios sobre la entonacion del espaiiol hablando por el mismo colectivo de aprendices.
Contribuir a llenar este hueco en la descripcion entonativa de ELE hablada por

sinohablantes constituye la motivacion fundamental del presente trabajo.

Ademads de contribuir al estudio del caso concreto del espaiol hablado por aprendices
sinohablantes, este trabajo pretende también contribuir al desarrollo del debate tedrico
en el sector de la adquisicion de lenguas extranjeras. De hecho, desde los estudios de
aprendizaje de segundas lenguas se suele considerar la entonaciéon como un elemento
prosodico altamente susceptible a la interferencia lingiiistica, poniendo de relieve la
influencia de la L1 en la entonacion de la lengua meta (Alharbi, 2020; Mennen, 2015;
Piske et al., 2001). En este sentido, la investigacion sobre la entonacion del espafiol

hablado por sinohablantes puede suponer una aportacion a la teoria de la transferencia
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prosddica en una situacion del contacto lingliistico entre lenguas tonales y no tonales y,

mas en general, al conocimiento de la adquisicion de lenguas extranjeras.

En general, los objetivos de esta tesis son cinco:

1)

2)

3)

4)

5)

El primer objetivo, de cardcter mas general es el de establecer un marco teorico
para la interpretacion y la clasificacion de la modalidad interrogativa a partir de

la funcion pragmatica.

El objetivo tedrico anterior pretende ser la base para alcanzar un objetivo mas
concreto, que consiste en establecer una comparacion interlingiiistica de las
estrategias usadas en chino y en espafiol para expresar las finalidades

pragmaticas de los diferentes tipos de oraciones interrogativas.

Al mismo tiempo, siempre desde el punto de vista tedrico, se pretende probar las
teorias cientificas en el campo de la adquisicion del habla de lenguas extranjeras.
Por ejemplo, la teoria del aprendizaje de la entonacion de L2 (L2 Intonation
Learning Theory) (Mennen, 2015), la teoria de la transferencia lingiiistica (Choi,
2022; Gabriel & Kireva, 2014) y la teoria de la phonetic trading relation® (Repp,
1982), entre otras.

El objetivo de tipo descriptivo central de esta tesis consiste en la caracterizacion
fonolodgica y fonética (tanto desde el punto de vista de la producciéon como de la

percepcion) de la entonacion de ELE hablado por los sinohablantes.

Finalmente, también se pretende explorar los posibles efectos que pueden tener
los factores lingiiisticos y extralingiiisticos (o individuales) en la adquisicion de
la entonacién de ELE y aclarar las causas de las diferencias que se observan en

el comportamiento entonativo de los aprendices sinohablantes.

Con estos objetivos en mente, la presente tesis pretende configurarse como un trabajo de

® Phonetic trading relation es un fendmeno perceptivo planteado por Repp (1982). Seglin el autor, el
cambio de valores en una dimensién acustica se puede compensar por un cambio contrario en la otra para
recuperar la percepcion de los estimulos fonéticamente o fonolégicamente ambiguos, simple y cuando los
correlatos acusticos de estas dimensiones contribuyen a la identificacion del contraste categorial. Dado
que no existe una traduccion establecida en espafiol, en este trabajo, se mantiene el término en inglés para
describir el fenomeno de compensacion perceptiva entre los diferentes correlatos acusticos.
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interfaz entre la pragmatica, la entonaciéon y el estudio de factores lingiiisticos y
extralingiiisticos para entender mejor los problemas surgidos durante el proceso de

ensefanza-aprendizaje de la entonacion de ELE por los sinohablantes.

1.3  Hipotesis

Para este trabajo, se han formulado cinco hipdtesis generales que se relacionan con el
tema tratado en las publicaciones que componen la tesis. La primera, que se abordara en
el capitulo dos (§2), tiene un caracter general y esta relacionada con el marco teorico de
la modalidad interrogativa que se desarrollard para poder comparar las diferencias en las
estrategias de expresion de la interrogatividad en chino y espafiol. La segunda, que es el
objeto del capitulo tres (§3), predice la produccidon de la entonacion de ELE a partir de
diferentes puntos de vista. La tercera, alrededor de la cual se vertebra el capitulo cuatro
(§4), concierne la existencia de un desarrollo general en la produccion de las
propiedades tonales y temporales del habla de la LE. La cuarta, alrededor de la cual se
articula el anexo A, predice la percepcion de categorias entonativas a partir del patron
entonativo presentado, la experiencia lingiiistica y las caracteristicas individuales de los
oyentes. La quinta, que se abordard en el capitulos cinco (§5) y el anexo B, determina
las diferencias de percepcion de los correlatos acusticos por parte de oyentes nativos y
no nativos del espafiol y las relaciona con unas variables individuales y lingiiisticas. A

continuacion, se presenten las cinco hipotesis generales y las fuentes que las respaldan.

1.3.1 Hipétesis 1

La existencia de un sistema de clasificacion que permita la comparaciéon es el
prerrequisito para poder contrastar las oraciones interrogativas del chino y del espafol.
Sin embargo, los estudios previos que abordaron el tema de la modalidad interrogativa
en cada una de esas dos lenguas parten de perspectivas lingliisticas muy diversas tanto
en chino como en espafiol. De ellas se pueden destacar las siguientes corrientes: 1) la
gramatica escoléstica, que clasifica las oraciones interrogativas basdndose en la
caracterizacion sintactico-prosoddica de cada lengua (cf. Real Academia Espafiola, 2009
para el espafiol peninsular; Lii, 2002; Xing, 2002 para el chino mandarin); 2) la teoria de
la relevancia (Sperber & Wilson, 1986; Wilson & Sperber, 2002), a partir de la cual se

han dividido las interrogativas del chino y del espafiol en dos categorias generales
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dependiendo de la jerarquia interpretativa del contenido proposicional: preguntas
auténticas (o estandares) y preguntas eco (cf. Escandell-Vidal, 1999, 2002 para el
espainol peninsular; Chen & Wen, 2001, Shao, 2014 para el chino mandarin). Segliin esa
perspectiva, las preguntas eco difieren de las preguntas estindares en su doble uso
interpretativo, es decir, son interpretaciones de representaciones atribuidas (Escandell-
Vidal, 2002); 3) el grado de interrogacion, un criterio propio de la lingiiistica tradicional
china que clasifica las interrogativas basandose en el grado de incerteza del hablante
hacia el contenido proposicional (p.ej., Guo, 2000; Huang, 1986; Shao, 2012, 2014); 4)
la gramatica funcional, que partiendo de las funciones metalingiiisticas del chino se
propone una distincion general entre preguntas totales neutras, preguntas totales
sesgadas y preguntas parciales (Halliday & McDonald, 2004); 5) la teoria de los actos
de habla, a partir de la cual Haverkate (2006) plantea cuatro funciones ilocutivas
(exhortativa, asertiva, comisiva y expresiva) de la modalidad interrogativa y clasifica las

secuencias interrogativas del espafiol segun el acto ilocutivo.

Ademas de las cinco perspectivas principales, existen otros estudios que clasifican la
modalidad interrogativa en funcion de la particula modal utilizada en chino (Jin, 2011;
Wang, 2016), el tipo de respuesta esperada (Fan, 1982; Shao, 2014) o el patron
entonativo de las preguntas (Font-Rotchés, 2005; Roseano et al., 2015). Sin embargo,
ninguna clasificacion de las que se han revisado ha demostrado ser aplicable de manera
paralela y compatible a la modalidad interrogativa del chino y espaiiol. Por tanto, es
necesario construir un marco teérico que permita relacionar distintas lenguas a partir de

un mismo concepto interlingiiistico.

Uno de los principios fundamentales del planteamiento del intercambio conversacional
(Eggins, 2004; Fawcett, 2008; Halliday et al., 2014) y la teoria de los actos de habla
(Searle, 1969) sugiere que las funciones comunicativas o pragmaticas del lenguaje sean
interidiomaticas, es decir, sean las mismas entre distintas lenguas. Este aspecto nos lleva
a proponer la primera hipotesis general de que, partiendo del papel discursivo del
hablante, el tipo de producto que se intercambia en la conversion y el acto ilocutivo
especifico realizado por el hablante, se puede postular una taxonomia detallada de la
modalidad interrogativa que sea valida para las preguntas tanto del chino como del

espafiol.
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Como hipotesis derivada, se espera que el espaiol pueda diferir del chino en las
estrategias (p.ej., morfologicas, sintacticas, prosodicas o discursivas) empleadas para
expresar una misma funcién pragmatica o un determinado tipo de pregunta, debido a
que los recursos lingiiisticos utilizados en cada sistema lingiiistico son distintos. En
particular, el hecho de que el chino es una lengua tonal nos hace hipotetizar que la
entonacion sea una de las estrategias lingliisticas en las que mas difieren las dos lenguas
a la hora de codificar la modalidad interrogativa. Concretamente, las oraciones
interrogativas del chino, lengua en que la modalidad oracional suele estar marcada
mediante elementos 1éxicos y sintacticos, deberian presentar un menor grado de

dependencia de la modulacién de FO que las del espafiol.

1.3.2 Hipdtesis 2

Uno de los mayores retos para los aprendices adultos de lenguas extranjeras es hablar
con una entonacion que suene como la que utilizan los nativos de la lengua meta. Las
dificultades en la adquisicion de la entonacidon se atribuyen no solamente a las
diferencias de los sistemas prosodicos de la lengua materna y de la lengua meta, sino
que se relacionan también con la complejidad y multidimensionalidad del aprendizaje
de la entonacion. En linea con el modelo de métrico-autosegmental (Pierrehumbert,
1980; Pierrehumbert & Beckman, 1988), los estudios interlingiiisticos suelen analizar la
entonacion de la LE desde el punto de vista de la representacion fonoldgica y la
implementacion fonética (Mennen, 2004, 2007, Li, 2020). Ademés de esas dos
dimensiones frecuentemente examinadas, Mennen (2015) propone que las dificultades
de los aprendices en la produccion entonativa de una L2 pueden encontrarse en el uso
de elementos categdricos para expresar el significado semantico y la frecuencia de uso
de estos elementos de la lengua meta. Partiendo de esa idea, se ha desarrollado el
modelo de LILt (L2 Intonation Learning Theory) que reconoce cuatro dimensiones a lo
largo de las cuales se pueden identificar de forma sistematica el comportamiento

entonativo de los aprendices de una L2 (Mennen, 2015). Las cuatro dimensiones son:

1) Dimension sistematica/fonologica: el inventario y la distribucion de los

elementos fonoldgicos categdricos.

2) Dimension de realizacion/fonética: la implementacion fonética de los elementos
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categdricos.

Dimension semantica: la funcionalidad de los elementos categoricos o contornos

meldodicos.

Dimension de frecuencia: la frecuencia de uso del inventario de la lengua y la

distribucion de los primitivos de la entonacion.

A partir de los principios del modelo de LILt (Mennen, 2015), se plantea la segunda

hipotesis general de que la entonacion del espanol producida por sinohablantes pueda

desviarse de los patrones usados por hablantes nativos en varias dimensiones

interrelacionadas. De esta hipotesis general se han derivado cinco hipotesis especificas

que se agrupan segun la dimension del aprendizaje de la entonacion que se investiga:

1)

2)

Desde el punto de vista fonoldgico, la entonacion del espafiol es un fenomeno
postléxico y consiste en la combinacion de distintos acentos tonales y tonos de
frontera. Mientras en chino mandarin, el inventario tonal esta definido en el
nivel léxico y la modulacién de FO vehicula primariamente distinciones del
significado 1éxico, por lo que la entonacion propiamente dicha se realiza como
una variacion del rango de FO que se sobrepone a elementos tonales categoricos.
Estas diferencias tipologicas del sistema entonativo y elementos estructurales del
chino y del espafiol puedan influir en la produccién de la entonacion de ELE,
dado que la adquisicion del habla de una LE suele implicar cierto grado de
interaccion entre la lengua materna y la lengua meta (Graham & Post, 2018). En
particular, de acuerdo con los resultados de estudios previos sobre la adquisicion
del inglés por parte de aprendices chinos (Barto, 2015; Hong, 2012; Ji et al.,
2009, 2012; Xu, 2009), se espera que los errores de los sinohablantes sean
explicables por las caracteristicas de su L1. Mds en concreto, esperamos que
haya dificultades para realizar tonos bajos en posicion nuclear, ya que el

mandarin carece de un tono bajo estable en su inventario tonal.

Desde el punto de vista fonético, aunque diferentes lenguas han demostrado
tener distintas propiedades tonales (p.ej., Hanley et al.,, 1966 para la

comparacion entre el inglés, el espaiol y el japonés; Keating & Kuo, 2012, Yuan

11
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3)

4)

5)

& Liberman, 2014 para el mandarin y el inglés; Ng et al., 2010 para el cantonés
y el inglés; Shi et al., 2014 para el mandarin y el japonés), puede existir un
camino de desarrollo compartido entre los aprendices de diferentes comunidades
lingiiisticas en lo que concierne a la produccion del rango tonal (pitch range).
Los estudios de adquisicion sugieren que los aprendices tienden a usar un rango
tonal comprimido y/o un contorno de FO menos variable en la L2 (p.ej.,
Backman, 1979 para aprendices espafioles de inglés; Juffs, 1990, Yuan et al.,
2018 para aprendices chinos de inglés; Zimmerer et al., 2014 para aprendices
franceses de aleméan y aprendices alemanes de francés). En vista de estas
observaciones, parece logico hipotetizar que los sinohablantes tengan una
compresion del rango tonal y una reduccién de la variabilidad de FO (pitch
variation) en comparacion con los nativos de espafiol. No obstante, en cuanto al
nivel tonal (pitch level), es esperable que los sinohablantes utilicen una altura
tonal mas alta que los nativos debido a los efectos acusticos del aumento del
esfuerzo cognitivo al hablar una LE (Peters, 2019) y la influencia de su L1 (la
cual tiene una FO media mas alta que el inglés americano, el japonés y el espafiol

segun Hanley et al., 1966; Keating & Kuo, 2012; y Shi et al., 2014).

Desde el punto de vista pragmatico, se puede esperar que los sinohablantes
tengan dificultades respecto al uso de patrones entonativos adecuados para la
discriminacién de la funcion informativa y confirmatoria de las preguntas totales
del espafiol, debido a que los dos tipos interrogativos se distinguen en su L1
mediante la particula final (ma®"} vs. ba’ ) en lugar de la modificacion del

contorno entonativo (Shang et al., 2021).

Desde la frecuencia del uso de elementos categdricos, dado que el ascenso final
suele considerarse un marcador universal de la interrogacion segun el codigo de
frecuencia (Frequency Code) (Ohala, 1994), se puede esperar una
sobreproduccion general de los tonos de frontera altos en las interrogativas del
estudio en que los hablantes nativos usarian otro tipo de movimiento final en

funcion del contexto comunicativo.

Ademés de identificar donde se producen las desviaciones, el método de LILt

12



Capitulo 1-Introduccion

permite comparar los aprendices de L2 con diferentes perfiles, en diferentes
estilos de habla o cualquier variable que pueda ser relevante en el proceso del
aprendizaje (Mennen, 2015). Teniendo en cuenta esto, planteamos la ultima
subhipotesis de que la adquisicion de la entonacion del espafiol puede verse
afectada por las caracteristicas de los individuos y los materiales del habla. En
concreto, esperamos que las desviaciones en las dimensiones citadas disminuyen
a medida que aumente el nivel de competencia de los sinohablantes. Por otro
lado, estudios previos demuestran que los hombres pueden diferir de las mujeres
en el nivel tonal y la variedad tonal que se ha usado, debido no solo al factor
fisiologico (Van Dommelen & Moxness, 1995), sino también a las diferencias en
el estatus sociocultural (Urbani, 2012; Van Bezooijen, 1995) y la expresion de
emociones (Brebner, 2003). Por tanto, también esperamos un efecto del género en
la implementacién de los rasgos tonales del espafiol. Ademas, de acuerdo con las
observaciones de estudios anteriores (Cortés Moreno, 2004; Yuan et al., 2019),
es esperable que los diferentes tipos de pregunta impliquen diferentes niveles de
dificultad en la adquisiciéon de la entonacion. Finalmente, como el acento llano
es el patron acentual no marcado y mas frecuente en espafiol que suele implicar
menos dificultades en el procesamiento y aprendizaje (Defior & Serrano, 2017;
Roca, 2019), se espera que los sinohablantes presenten mejores resultados del
rango tonal en las oraciones finalizadas con una palabra llana que las acabas con

una palabra aguda.

1.3.3 Hipétesis 3

Como se muestra en el apartado anterior (§1.3.2), los estudios interlingiiisticos que
examinan las propiedades fonéticas de la pronunciacion de una LE suelen centrarse en
la cuantificacion del rango tonal a nivel oracional medido en Hz o semitonos. Por tanto,
ha sido poco explorada la produccion del rango tonal de los aprendices a nivel sildbico.
Uno de los pocos estudios que se han realizado sobre este tema encuentra que el rango
tonal a nivel sildbico presentado por aprendices chinos de inglés es mas amplio que el
de los hablantes nativos debido a una transferencia negativa de los tonos Iéxicos de la
L1 (Ding et al., 2016). Puesto que en chino mandarin cada silaba tiene un tono inherente,

los sinohablantes pueden tener la tendencia a asignar un tono a la mayoria de las silabas
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de su inglés L2, lo que daria lugar a mayores fluctuaciones medias en el nivel sildbico

(Yuan et al., 2018).

Ademas de las desviaciones tonales, el habla de la LE se encuentra frecuentemente
acompanado de una disminucion de la fluidez oral. Por un lado, los estudios de Ding et
al. (2016), Lee and Sidtis (2017) y Peters (2019) muestran que los aprendices de una LE
tienen una reduccion significativa en la velocidad de habla y/o la tasa de articulacion en
comparacion con los hablantes nativos. Por otro, existe un debate sobre las
caracteristicas de la velocidad del cambio de FO o tasa de cambio tonal (pitch change
rate) en el habla de la LE, en particular cuando se investiga en situaciones
interlingiiisticas entre lenguas tonales y entonativas. Por ejemplo, el estudio de Yuan et
al. (2018) reporta una velocidad del cambio de FO mas lenta para los sinohablantes de
inglés L2, mientas que segiin Ding et al. (2016), los nativos de inglés y los aprendices

chinos de inglés tienen una tasa de cambio tonal similar.

De acuerdo con las observaciones anteriores, planteamos una tercera hipotesis general:
que los aprendices chinos se desvian de los hablantes nativos no solo en la produccion
de las propiedades tonales, sino también en la implementacion de los perfiles
temporales. En concreto, la primera subhipdtesis formulada es que los aprendices chinos
tienen un mayor rango en el nivel sildbico que los nativos de espafol, aunque el rango y
la variedad tonal de los sinohablantes seran menores en el nivel oracional. Ademas, es
de esperar que los valores de los tres pardmetros temporales (la velocidad de habla, la
tasa de articulacion y la velocidad del cambio de FO) producidos por los sinohablantes

sean inferiores a los de hablantes nativos en las oraciones interrogativas del espafol.

1.3.4 Hipétesis 4

Los estudios de percepcion realizados con oyentes nativos de espaiol demuestran que
los patrones entonativos en distintas posiciones dentro de una oracién pueden contribuir
—en diferentes medidas— a la correcta identificacion de una categoria entonativa (Face,
2005, 2007, 2011; Sensui, 1995, 2003). Por ejemplo, el movimiento final ha demostrado
ser el indicio mas fuerte para distinguir las declarativas de las preguntas totales del
espafol, a pesar de que los oyentes nativos son capaces de identificar correctamente una

oracion en el 95% de los casos escuchando solo el movimiento tonal inicial de la
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oracion (Face, 2007). En el caso de la percepcion de la entonacion de ELE, estudios
previos demuestran que los oyentes no nativos perciben de una manera distinta los
contornos entonativos de la lengua meta (Li, 2020; Zarate-Sandez et al., 2015), dado
que, segun la mayoria de las teorias de percepcion, la identificacion de los elementos
segmentales y suprasegmentales de una LE puede estar implicitamente o explicitamente
limitada por las estructuras fonoldgicas y las propiedades fonéticas de la L1 (Alexander

& Wang, 2016; Best & Strange, 1992; Best & Tyler, 2007; So & Best, 2010).

Ademas de la influencia de la L1, la mayoria de los estudios interlingiiisticos reconocen
la existencia de una serie de variables que pueden incidir en las diferencias individuales
a la hora de aprender y de realizar una evaluacién subjetiva de la entonacion de una LE
(ver Barreiro Bilbao, 2002; Piske et al., 2001; Trimble, 2013a para un resumen de los
factores de la adquisicion de L2). Las variables mas estudiadas en los estudios
perceptivos centrados en las LE, ademas de la L1, pueden ser el nivel de competencia
en la lengua meta (Archila-Suerte et al., 2010, 2012), la edad de adquisicién de la
misma (Baigorri et al., 2019; Richards et al., 2018), el género (Bishop et al., 2020), las
propiedades psicométricas (Bishop et al., 2020; Jun & Bishop, 2015) y la experiencia
musical (Alexander et al., 2005; Wiener & Bradley, 2020).

De acuerdo con estas observaciones, se puede plantear la cuarta hipdtesis general de que
la percepcion de los patrones entonativos del espafiol por parte de sinohablantes no solo
estd determinada por la L1 como se ha afirmado en el primer parrafo de este apartado,
sino que esta modulada por un conjunto de factores individuales que abarcan el nivel de
competencia, la habilidad pragmatica y la experiencia musical de los aprendices. A

continuacion, se exponen las dos hipotesis especificas derivadas:

1) En primer lugar, se hipotetiza que los sinohablantes tienen una exactitud
perceptiva inferior que los oyentes nativos del espafiol en la identificacion de los
patrones entonativos que no se presenten en el inventario tonal de su L1. Sin
embargo, las investigaciones anteriores indican que tener una gran experiencia
con una lengua tonal puede fomentar la sensibilidad auditiva de los oyentes
hacia el contraste de los eventos tonales de una LE (Chang et al., 2017; Hall¢ et
al., 2004; Ortega-Llebaria et al., 2017), por tanto, es de esperar que los

sinohablantes se comporten mejor que los aprendices provenientes de una lengua
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no tonal documentados en los estudios previos paralelos (p.ej., Trimble, 2013Db).

2) En segundo lugar, se espera que los aprendices sinohablantes con un alto nivel
de competencia, alta habilidad pragmatica y experiencia musical tengan mejor

rendimiento en la identificacion de las categorias entonativas de la lengua meta.

1.3.5 Hipétesis 5

Los principios basicos de que parte esta hipotesis es que la percepcion de cualquier
contraste fonético o fonoldgico del habla abarca informaciones acusticas en multiples
dimensiones (Toscano & McMurray, 2010). En el 4rea de la percepcion de la entonacion,
por ejemplo, se ha observado una integracion de diferentes parametros acusticos (FO,
duracion e intensidad) en la percepcion por parte de hablantes nativos de inglés (Feng et
al., 2019; Peng et al., 2012), de chino mandarin (Yuan, 2006), de cantonés (Ma et al.,
2008, 2011), de aleman (Niebuhr, 2007) y de coreano (Chang, 2013). Aunque los
oyentes pueden aprovechar cada uno de los parametros acusticos que se han citado para
reconocer una categoria entonativa, la contribucién o el peso perceptivo de dichos
parametros acusticos es diferente (Ballesteros, 2014; Holt et al., 2018; Kuang & Cui,
2018). Para la mayoria de las lenguas del mundo, la interrogacion se percibe
prioritariamente gracias a la modulacion de la FO, que a manudo se manifiesta en las
lenguas entonativas como una subida final y en las lenguas tonales como una expansion

del rango tonal (Bolinger, 1978).

Ademads, varios estudios interlingiiisticos indican que los hablantes provenientes de
diferentes comunidades lingiiisticas pueden percibir de forma distinta los correlatos
acusticos de un contraste segmental o suprasegmental. Por ejemplo, se ha encontrado
que la percepcion de las declarativas e interrogativas del inglés por parte de oyentes
nativos resulta afectada de forma significativa por cambios en la duracion y la
intensidad de la palabra nuclear, mientras que los aprendices chinos de inglés no son

sensibles a las variaciones de estas propiedades acusticas (Feng et al., 2019).

Por tanto, en el caso que nos ocupa, parece legitimo hipotetizar en términos generales
que los sinohablantes y los hablantes nativos utilicen de una manera distinta los tres

correlatos acusticos (FO, duracion e intensidad) para percibir la modalidad declarativa y
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la interrogativa del espafiol. Concretamente, partiendo de los hallazgos anteriores y la

caracteristica prosodica del chino y del espafiol, se formulan cuatro hipdtesis concretas

en este apartado:

)

2)

3)

4)

1.4

La primera subhipotesis planteada es que los oyentes nativos son mas sensibles a
las modulaciones de la duracion y la intensidad en la parte final de la oracion

que los aprendices chinos del espafiol.

En cuanto a la percepcion de la FO, las investigaciones recientes muestran que
los oyentes de una lengua tonal y no tonal comparten el mismo mecanismo
cerebral bilateral para el procesamiento de las informaciones tonales, a pesar de
la realizacion especifica entonativa de la L1(Chien et al., 2020). En vista de este
resultado, es esperable que los aprendices chinos y los nativos de espaiiol tengan
una sensibilidad comparable a las modulaciones de FO procesadas como

entonacion en este estudio.

Partiendo de la teoria de la phonetic trading relation (Repp, 1982), también
esperamos que los oyentes nativos y no nativos puedan aprovechar —en
diferentes medidas— la compensacion perceptiva entre los diferentes correlatos

acusticos para llegar al reconocimiento de la modalidad oracional.

Por ultimo, varios estudios perceptivos muestran que las caracteristicas
individuales, como la edad y el género, pueden afectar a la identificacion del
contraste fonético y fonoldgico a través de la afinacion de la capacidad auditiva
y la habilidad pragmatica de los oyentes (Bishop et al., 2020; Patel & Grigos,
2006; Ryalls et al., 1994). Por tanto, se hipotetiza que la percepcion de la
declarativa y la interrogativa mediante los tres correlatos acusticos citados puede
estar influenciada por variables individuales como la edad y el género, ademas

de la propia L1 de los oyentes.

Estructura de la tesis

Esta tesis se presenta en formato de compendio de publicaciones. En el primero de los

seis capitulos principales se realiza una introduccion global acerca del objeto de estudio,

su motivacion, sus objetivos y su estructura. En el capitulo 1 estan incluidas también las
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hipotesis generales de este estudio y una breve resefia de los estudios previos en que nos

hemos basado para formular dichas hipotesis.

Los capitulos de 2 a 5 y los anexos A y B incluyen las publicaciones originales que
constituyen la parte esencial del cuerpo de la tesis. Las seis publicaciones aportadas
conforman una linea de trabajo de investigacion bien definido y orientado, en términos
generales, a la caracterizacion de la expresion de la modalidad interrogativa y la

adquisicion de la entonacion interrogativa del espaiiol por parte de sinohablantes.

De las seis publicaciones que constituyen el cuerpo de la tesis, dos han sido publicadas
(§2 y §3), dos estan aceptadas para su publicacion (§4 y §5), y dos estan en proceso de
revision, por lo que se presentan en el anexo (en particular, en anexos Ay B) y no
forman parte del cuerpo principal de la tesis. A continuacion, se presenta la lista de
publicaciones (Tabla 1.1) que conforman la tesis doctoral y se recapitulan la tematica y

las conclusiones generales de cada una de las publicaciones.

Tabla 1.1. Lista de publicaciones derivadas de la tesis doctoral.

Capitulo 2 Shang, P., Elvira-Garcia, W., & Roseano, P. (2021). La modalidad
interrogativa en espafiol y en chino: un enfoque funcionalista. Circulo
de Lingiiistica Aplicada a la Comunicacion, 88, 235-255. doi:
https://doi.org/10.5209/clac.78313

Capitulo 3 Shang, P., & Elvira-Garcia, W. (2022). Second language acquisition
of Spanish prosody by Chinese speakers: Nuclear contours and pitch
characteristics. Vigo International Journal of Applied Linguistics,
(19), 129-176. doi: https://doi.org/10.35869/vial.v0i19.3762

Capitulo 4 Shang, P. (en prensa). Cross-Linguistic Comparison of the Pitch and
Temporal Profiles between L1 and Chinese L2 Speakers of Spanish.

Loquens.

Capitulo 5 Shang, P., Elvira-Garcia, W. & Li, X. (en prensa). Cue weighting
differences in perception of Spanish sentence types between native
listeners of Chinese and Spanish. Proceedings of the I1lth
International Conference on Speech Prosody. Lisboa, Portugal.

Anexo A Shang, P., Roseano, P. & Elvira-Garcia, W. (en revision). Perception

18



Capitulo 1-Introduccion

of Spanish statements and questions by native Chinese speakers:
Effect of language experience and individual features.

Anexo B Shang, P., Roseano, P. & Elvira-Garcia, W. (en revision). Dynamic
cue weighting in the perception of Spanish intonation contrasts:

Differences between tonal and non-tonal language listeners.

Capitulo 2: La modalidad interrogativa en espaiiol y en chino: Un enfoque
Sfuncionalista. Este articulo parte de una vision funcional-pragmatica para plantear una
nueva taxonomia de clasificacion de la modalidad interrogativa que sea aplicable al
chino y espafol y, asimismo, llevar a cabo un andlisis comparativo de los recursos
lingtiisticos usados por las dos lenguas para expresar cada tipo interrogativo con una

funcion pragmatica especifica. Los resultados arrojan las siguientes conclusiones:

1) La modalidad interrogativa de las dos lenguas no desempefia solo la funcion
prototipica de pedir informacién, sino que sirve para finalidades pragmaticas
muy diversas que incluyen la funcion de confirmar hipotesis, formular ruegos u

ordenes, ofrecer bienes o sugerencias, expresar sorpresas y etc.

2) Desde el punto de vista de la realizacion lingliistica, el modo verbal, la
entonacion y el orden sintactico son los elementos lingiiisticos més usados para
marcar la interrogatividad en espafiol. En chino, sin embargo, el caracter
analitico y tonal de la lengua hace que las preguntas se expresen en su mayoria
mediante particulas modales y construcciones sintacticas, de modo que la

modulacion de FO desempefia un papel menor.

Esta diferencia en los recursos lingiiisticos empleados para expresar la interrogatividad,
junto con las conocidas diferencias tipoldgicas entre lenguas tonales y entonativas,
plantean grandes desafios para los sinohablantes a la hora de aprender la entonacion
interrogativa del espafiol. En vista de esto, se ha decidido indagar en lo siguiente las
dificultades de los sinohablantes en el proceso de adquisicion de la entonacion del

espafol como lengua extranjera.

Capitulo 3: Second language acquisition of Spanish prosody by Chinese speakers:
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Nuclear contours and pitch characteristics. El capitulo 3, se centra en la produccion de
la entonacion del espafiol por parte de los sinohablantes en cinco tipos de pregunta. El
objetivo es describir las producciones entonativas de los sinohablantes en comparacion
con las de hablantes nativos a lo largo de la dimension fonologica, fonética, pragmatica,
y de frecuencia. Asimismo, se pretende analizar los efectos de las variables lingiiisticas
(la posicién acentual y el tipo de pregunta) y extralingiiisticas (L1, el nivel de
competencia y el género de los hablantes) en la produccion de la entonacion. Mediante
un analisis que se enmarca en el modelo métrico-autosegmental de la entonacion, se han
descrito los patrones nucleares de 555 preguntas producidas en castellano por
informantes chinos y espafoles. Ademas, se han caracterizado las propiedades tonales
de estas oraciones a través de seis métricas distintas. De los resultados obtenidos se

extraen las siguientes conclusiones:

1) El comportamiento entonativo de los sinohablantes depende, en una buena
medida, de los parecidos y las diferencias prosédicas entre la lengua materna y
la lengua meta. En concreto, los buenos resultados de los aprendices chinos en la
produccién de las preguntas disyuntivas y de las preguntas de apéndice se puede
atribuir a una transferencia positiva de su L1. En cambio, el error mas destacado
—que consiste en reemplazar los acentos nucleares bajos/descendentes por tonos
altos/ascendentes— se explica por la falta de un tono bajo estable en el inventario
tonal del chino. Otra caracteristica frecuente en el habla de los sinohablantes es
la sobreproduccion de los tonos de frontera altos al final de aquellos tipos de
preguntas donde, de acuerdo con el modelo proporcionado por los hablantes
nativos, se esperaria un movimiento tonal descendente. Ademas, se observa que
los sinohablantes tienen serias dificultades en el uso de patrones entonativos
adecuados para distinguir la funcion informativa y confirmatoria de las

preguntas totales del espafiol.

2) Los aprendices sinohablantes cuentan con un nivel tonal més alto (tanto de FO
media como de FO minima), un rango oracional mas comprimido y un contorno

de FO menos variable que los hablantes nativos de espafiol.

3) Los sinohablantes son capaces de producir patrones entonativos y perfiles

tonales mas cercanos al objetivo a medida que aumenta su nivel de competencia
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del espafiol. En cuanto al efecto de género, los resultados son consistentes con
estudios anteriores (Urbani, 2012; Van Bezooijen, 1995) mostrando que las
mujeres tienen un nivel tonal mas elevado y una mayor variedad tonal que los
hombres en el habla. Por otro lado, los resultados de diferentes tipos de pregunta
sugieren, en sintesis, una jerarquia de dificultad del aprendizaje de la entonacion
de las oraciones del espafiol. Ademas de la influencia del sistema prosodico de la
L1 y las caracteristicas individuales, se ha encontrado que el tipo acentual de la
palabra nuclear también puede afectar a la implementacion del rango tonal de las

oraciones de la lengua meta.

Capitulo 4: Cross-linguistic comparison of the pitch and temporal profiles between
LI and Chinese L2® speakers of Spanish. Este capitulo, como extension de la
publicacion anterior (§3), investiga sobre todo el rango tonal a nivel silabico y oracional
(medido en ERB, en inglés Equivalent Rectangular Bandwidth) y la caracterizacion
temporal de las oraciones producidas por los aprendices chinos de ELE. El corpus y los
informantes que conforman este capitulo son idénticos que en el capitulo 3. Mediante el
calculo de seis parametros tonales y temporales, se han revelado importantes diferencias
de produccion tonal y temporal entre los hablantes nativos y no nativos. En concreto, de

los resultados obtenidos se extraen las siguientes conclusiones:

1) El rango tonal oracional cuantificado en ERB coincide con los resultados
calculados en semitono, es decir, los sinohablantes tienen una compresion

significativa del rango oracional en comparacion con los hablantes nativos.

2) Contrariamente a lo esperado, los sinohablantes presentan un rango tonal mas
reducido que los hablantes nativos en el nivel sildbico. Una explicacion de este
resultado es que los sinohablantes son demasiado cautelosos con la articulacion
de los sonidos del espafiol, de modo que no les queda suficiente tiempo de
planificacion para alcanzar los objetivos tonales y producen con un contorno

relativamente plano de FO.

® A pesar de que los informantes chinos de este estudio pueden empezar a estudiar el inglés a una edad
mas temprana que otras lenguas extranjeras, el espailol siempre ha sido la segunda lengua extranjera
dominante por ellos. Por tanto, se ha utilizado en algunos capitulos (en particular, §3 y §4) la expresion de
aprendices chinos de espafiol L2 para referirse a los sinohablantes cuya segunda lengua dominante es el
espaiol en vez de la segunda lengua estudiada segun el orden temporal.

21



Capitulo 1-Introduccion

3) Los resultados temporales son coherentes con los estudios previos del habla de
lenguas extranjeras, en el sentido de que los sinohablantes tienen una reduccion
significativa en la velocidad de habla, la tasa de articulacion y la velocidad del

cambio de FO en comparacion con los hablantes nativos de espafiol.

4) Por ultimo, se documenta que, en la mayoria de las preguntas, los perfiles
tonales y temporales de los sinohablantes con un nivel avanzado de espafiol se
acercan mas a los de hablantes nativos, excepto en el caso de preguntas parciales.
Ademas, concordando con los resultados del capitulo 3, encontramos un efecto
del tipo acentual y del género en la variedad tonal evaluada mediante el

parametro de PDQ (Pitch Dynamism Quotient).

Capitulo 5: Cue weighting differences in perception of Spanish sentence types
between native listeners of Chinese and Spanish. El capitulo 5 esta constituido por un
articulo de congreso internacional en que se propone un enfoque alternativo para
examinar la percepcion acustica de la entonacion del espafiol por oyentes chinos y
espanoles. Las cinco categorias de respuesta auditiva (declarativa, mas declarativa que
interrogativa, declarativa o interrogativa, mas interrogativa que declarativa e
interrogativa) se codifican como 0, 0,25, 0,5, 0,75 y 1 segtn el grado de interrogatividad.
Los valores recodificados se interpretan como la probabilidad de 0 a 1 que un enunciado
se perciba como una interrogativa. Este estudio se implementa el modelo sigmoidal y el
algoritmo de Levenberg-Marquardt® para extraer dos parametros: 1) xo, el umbral entre
la declarativa y la interrogativa donde la probabilidad perceptiva de cada una es 50%; 2)
b, el parametro relacionado con la pendiente de la curva de identificacion. Los
resultados obtenidos coinciden con los presentados en el anexo A, demostrando que la
percepcion de la modalidad oracional es un proceso dindmico en que los elementos
acusticos de multiples dimensiones se integran para conseguir una estimacion precisa de

la categoria entonativa. En concreto, se han extraido las siguientes conclusiones:

1) Los oyentes nativos de espafiol se diferencian de los oyentes chinos por

presentar un umbral entre declarativa e interrogativa significativamente mas alto,

@ El algoritmo Levenberg-Marquardt, conocido como LMA o simplemente LM en matematicas o
computacion, combina dos métodos de minimizacioén y se utiliza cominmente para resolver problemas de
minimos cuadrados no lineales (ajuste de curva) y la estimacion de parametros de un modelo.
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es decir, que necesitan un movimiento final de FO mas elevado para percibir una

oracion como interrogativa.

2) La curva de identificacion mas abrupta encontrada para los oyentes espafioles en
las diferentes condiciones acusticas sugiere, en conjunto, que estos tienen una
mayor sensibilidad a las transiciones lineales de FO percibidas como entonacion

que los oyentes chinos.

3) Los correlatos acusticos secundarios como la duracion y la intensidad también
tienen un efecto significativo en el reconocimiento de la modalidad oracional por
parte de los oyentes espafoles. En cambio, los oyentes chinos solo son sensibles
a las modulaciones de la duracion (aparte de la FO) y en menor medida que los

oyentes espafloles.

4) Los oyentes pueden necesitar un ascenso final de FO mas acusado para la
identificacion de la interrogatividad cuando el valor de la duraciéon o la
intensidad de la silaba final reduce, y viceversa. La capacidad de los oyentes
para compensar las variaciones acusticas de la entonacion estd relacionada con
su sensibilidad a los correlatos acusticos que sean relevantes para el

reconocimiento del contraste categorial.

Anexo A: Perception of Spanish statements and questions by native Chinese speakers:
Effect of language experience and individual features. El articulo correspondiente al
anexo A examina como los oyentes chinos y espafioles perciben los patrones entonativos
de las declarativas e interrogativas del espafiol, y como las variables lingiiisticas e
individuales influyen en la evaluacion de la categoria entonativa. Los estimulos se crean
basando en el método de gating® (Face, 2007, 2011) que consiste en segmentar la
secuencia melodica de cuatro pares de declarativas e interrogativas en varios fragmentos
(o gates) que contienen distintos eventos entonativos. El test de percepcion se realiza

con una encuesta en linea para recopilar los datos sociolingiiisticos y las respuestas

® El método de gating se emplea con frecuencia en los estudios de percepcion para investigar en qué
posicion oracional los oyentes consiguen identificar o discriminar la modalidad oracional. La regla basica
de este consiste en dividir, segun el objetivo de investigacion, el contorno melddico del enunciado en
varios segmentos (conocidos como gates en inglés) que coinciden con los eventos entonativos de la
lengua estudiada. En esta tesis, se mantienen los dos términos (gating y gate) en inglés porque no existe
una terminologia bien asentada en la literatura escrita en espafiol.
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auditivas, asi como evaluar la habilidad pragmatica de los informantes chinos usando el
Cociente de Espectro Autista (Autism Spectrum Quotient, en adelante AQ por sus siglas
en inglés) para los adultos (Baron-Cohen et al., 2001; Lau et al., 2013). El analisis de

los resultados arroja las siguientes conclusiones:

1) Los oyentes nativos y no nativos se diferencian en la capacidad de usar los
distintos eventos entonativos para discriminar la modalidad oracional del
espanol. En concreto, los oyentes chinos se diferencian significativamente de los
nativos de espaiol en la percepcion del pico inicial y el movimiento tonal en la

silaba nuclear de la oracion.

2) El 67% de los oyentes chinos son capaces de identificar la modalidad oracional
solo después del pico inicial, mientras que segiin Trimble (2013b) la mayoria de
los aprendices estadounidenses de espafiol no pueden distinguir la declarativa de
la interrogativa hasta el movimiento final. El mejor rendimiento en este sentido
de los sinohablantes se atribuiria a su haber estado expuestos a una lengua tonal

que les ayuda a discriminar los eventos tonales contrastivos en una LE.

3) Ademas de la influencia de la L1, la percepcion del contraste entonativo puede
estar condicionada por las caracteristicas individuales de los aprendices y por las
propiedades lingiiisticas de los estimulos. Los oyentes chinos con un nivel alto
de competencia, alta habilidad pragmatica y experiencia musical presentan
mayor tasa de éxito en la identificacion de la modalidad oracional. Asimismo,
las oraciones formadas por palabras llanas son mas facilmente percibidas que las

compuestas por palabras agudas.

Anexo B: Dynamic cue weighting in the perception of Spanish intonation contrasts:
Differences between tonal and non-tonal language listeners. El objetivo de este
articulo es investigar: 1) como los oyentes chinos y espafioles usan cambios en las tres
dimensiones actsticas (F0, duracién e intensidad) para percibir el contraste entonativo
entre declarativas e interrogativas del espafol; 2) como se integran e interactiian los
distintos correlatos acusticos en el proceso perceptivo; y 3) hasta qué punto la
percepcidn de los oyentes puede estar afectada por la L1, la edad y el género. Para estas

finalidades, se realizan dos test perceptivos en que los estimulos se crean a través de la
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manipulacion de la curva de FO junto con la duracién o la intensidad de la silaba final

del enunciado. A partir de los resultados obtenidos, concluimos lo siguiente:

1)

2)

3)

La percepcion de declarativas e interrogativas por parte de los oyentes nativos de
espaiol esta significativamente afectada por cambios en los tres correlatos
acusticos citados, mientras que los oyentes chinos son sensibles solo a las
modulaciones de la FO y la duracion. Ademas, se observa que los oyentes
espafioles tienen mayor sensibilidad a las variaciones de FO y duracion que los
oyentes chinos. Sin embargo, los oyentes espafioles necesitan un movimiento
final de FO mas elevado que los oyentes chinos para la percepcion de la
interrogativa, posiblemente debido al triple contraste de los tonos de frontera

(L%, 'H%, H%) al final de las oraciones del espafol peninsular.

La duracion e intensidad interactian de forma significativa con la FO en el
proceso perceptivo. La reduccioén de uno de los correlatos acusticos secundarios
(es decir, la duracion y la intensidad) puede compensarse aumentando el valor
del correlato acustico primario (FO) para que los oyentes puedan recuperar la

percepcion de la modalidad oracional deseada.

Los oyentes femeninos o de mayor edad son mdas propensos a percibir un
enunciado como interrogativa total. Los enunciados formados por una palabra
llana son mas probables que se perciban como interrogativas que los compuestos

por una palabra aguda en la misma condicion acustica.

En el capitulo 6, dedicado a las conclusiones, se presenta en primer lugar una

recapitulacion de los resultados de las seis publicaciones, exponiendo de forma global

las aportaciones e implicaciones para el campo del aprendizaje de lenguas extranjeras.

Ademas, se desarrollan unas reflexiones sobre las limitaciones del estudio y las futuras

lineas de investigacion dentro del campo de la adquisicion de la entonacion de ELE.

Por ultimo, en el anexo C, se hacen constar el documento de autorizacion, el

cuestionario sociolingliistico, la encuesta perceptiva, el corpus y los contextos usados

para la elicitacion. También estan incluidos en este apartado los datos de los informantes

y la lista de los estimulos auditivos creados.

25



Capitulo 1-Introduccion

1.5 Referencias del Capitulo 1

Alexander, J. A., Wong, P. C. M., & Bradlow, A. R. (2005). Lexical tone perception in
musicians and non-musicians. In 9th FEuropean Conference on Speech
Communication and Technology (pp. 397—400). Lisboa, Portugal.

Alexander, J., & Wang, D. Y. (2016). The perceptual assimilation model for
suprasegmentals and cross-language lexical-tone identification. The Journal of the
Acoustical Society of America, 139(4), 2161.

Alharbi, A. (2020). First language attrition and second language acquisition: exploring
the role of phonetic aptitude and language use in highly proficient late Arabic-
English and English-Arabic bilinguals (Doctoral dissertation). Bangor University.

Archila-Suerte, P., Zevin, J., Bunta, F., & Hernandez, A. E. (2012). Age of acquisition
and proficiency in a second language independently influence the perception of
non-native speech. Bilingualism: Language and Cognition, 15(1), 190-201.

Archila-Suerte, P., Zevin, J., & Hernandez, A. E. (2015). The effect of age of
acquisition, socioeducational status, and proficiency on the neural processing of
second language speech sounds. Brain and Language, 141, 35-49.

Archila, P., Ramos, A. 1., Zevin, J., & Hernandez, A. E. (2010). How age of acquisition
and proficiency predicts sound detection in bilinguals. Poster presented at
Armadillo Conference, College Station, TX.

Backman, N. (1979). Intonation Errors in Second-Language Pronunciation of Eight
Spanish-Speaking Adults Learning English. Interlanguage Studies Bulletin, 4(2),
239-265.

Baigorri, M., Campanelli, L., & Levy, E. S. (2019). Perception of American — English
Vowels by Early and Late Spanish — English Bilinguals. Language and Speech,
62(4), 681-700.

Balills, F., Suarez-Gonzalez, N., Gonzalez-Fuente, S., & Prieto, P. (2019). Observing
and producing pitch gestures facilitates the learning of Mandarin Chinese tones and
words. Studies in Second Language Acquisition, 41(1), 33-58.

Baills, F., Zhang, Y., Cheng, Y., Bu, Y., & Prieto, P. (2021). Listening to Songs and
Singing Benefitted Initial Stages of Second Language Pronunciation but Not Recall
of Word Meaning. Language Learning, 71(2), 369-413.

Ballesteros, S. (2014). La atencion selectiva modula el procesamiento de la informacion
y la memoria implicita. Accion Psicologica, 11(1), 7-20.

Baron-Cohen, S., Wheelwright, S., Skinner, R., Martin, J., & Clubley, E. (2001). Tone
Language Speakers and Musicians Share Enhanced Perceptual and Cognitive
Abilities for Musical Pitch: Evidence for Bidirectionality between the Domains of
Language. Journal of Autism and Developmental Disorders, 31(1), 5-17.

Barto, K. A. (2015). Mandarin Speakers’ Intonation in their L2 English (Doctoral
dissertation). The University of Arizona.

Belchi, D. A. 1. (1994). Estrategias comunicativas: la pregunta retdrica en espafiol.
Revista Espariola de Lingiiistica, 24(2), 329-344.

26



Capitulo 1-Introduccion

Best, C. T., & Strange, W. (1992). Effects of phonological and phonetic factors on
cross-language perception of approximants. Journal of Phonetics, 20(3), 305-330.

Best, C. T., & Tyler, M. (2007). Nonnative and second-language speech perception. In
O. S. Bohn & M. J. Munro (Eds.), Language Experience in Second Language
Speech Learning: In Honour of James Emil Flege (pp. 13—34). John Benjamins.

Bishop, J., Kuo, G., & Kim, B. (2020). Phonology, phonetics, and signal-extrinsic
factors in the perception of prosodic prominence: Evidence from Rapid Prosody
Transcription. Journal of Phonetics, 82, 100977.

Bolinger, D. (1978). Intonation across languages. In J. Greenberg (Ed.), Universals of
Human Language Volume 2: Phonology (pp. 471-524). Stanford University Press.

Brebner, J. (2003). Gender and emotions. Personality and Individual Differences, 34(3),
387-394.

Chang, Y. S., Yao, Y., & Huang, B. H. (2017). Effects of linguistic experience on the
perception of high-variability non-native tones. The Journal of the Acoustical
Society of America, 141(2), EL120-EL126.

Chen, Z., & Wen, X. (2001). On Echoic Utterances in Verbal Comunication. Journal of
PLA University of Foreign Language, 24(4), 24-17.

Chien, P. J., Friederici, A. D., Hartwigsen, G., & Sammler, D. (2020). Neural correlates
of intonation and lexical tone in tonal and non-tonal language speakers. Human
Brain Mapping, 41(7), 1842—1858.

Choi, W. (2022). Theorizing positive transfer in cross-linguistic speech perception: The
Acoustic-Attentional-Contextual hypothesis. Journal of Phonetics, 91, 101135.

Consejo de Europa. (2002). Marco comun europeo de referencia para las lenguas:
aprendizaje, ensenianza, evaluacion. Ministerio de Educacion Cultura y Deporte.

Cortés Moreno, M. (2004). Andlisis actstico de la produccion de la entonacion espafiola
por parte de sinohablantes. Estudios de Fonética Experimental, 13, 80—110.

Defior, S., & Serrano, F. (2017). Learning to Read Spanish. In L. Verhoven & C.
Perfetti (Eds.), Learning to Read across Languages and Writing Systems(pp. 243—
269). Cambridge University Press.

Ding, H., Hoffmann, R., & Hirst, D. (2016). Prosodic transfer: A comparison study of
f0 patterns in L2 english by chinese speakers. In 8th International Conference on
Speech Prosody (pp. 756—760). Boston, US.

Divenyi, P., Greenberg, S., & Meyer, G. (2006). Dynamics of speech production and
perception (Vol. 374). los Press.

Eggins, S. (2004). Introduction to systemic functional linguistics. A&C Black.

Escandell-Vidal, M. V. (1999). Los enunciados interrogativos. Aspectos semanticos y
pragmaticos. In V. Demonte & 1. Bosque (Eds.), Gramatica Descriptiva de La
Lengua Espariola: Entre la oracion y el discurso. Morfologia (pp. 3929-3992).
Espasa Libros, S.L.

Escandell-Vidal, M. V. (2002). Echo-syntax and metarepresentations. Lingua, 112(11),
871-900.

27



Capitulo 1-Introduccion

Face, T. L. (2005). FO Peak Height and the Perception of Sentence Type in Castilian
Spanish. Revista Internacional de Lingiiistica Iberoamericana, 3(2), 49—65.

Face, T. L. (2007). The role of intonational cues in the perception of declaratives and
absolute interrogatives in Castilian Spanish. Estudios de Fonética Experimental,
16, 186-225.

Face, T. L. (2011). Perception of Castilian Spanish Intonation: Implications for
Intonational Phonology. Lincom Europa.

Fan, J. (1982). The Syntactic Structure of Yes-no Questions. Studies of the Chinese
Language, 6, 426—-434.

Fawcett, R. (2008). Invitation to systemic functional linguistics through the Cardiff
grammar: An extension and simplification of Halliday’s systemic functional
grammar. EqQuinox.

Feng, J., Tao, S., Wu, X., Alsbury, K., & Liu, C. (2019). The effects of amplitude and
duration on the perception of English statements vs questions for native English
and Chinese listeners. The Journal of the Acoustical Society of America, 145(5),
EL449-ELA455.

Font-Rotchés, D. (2005). L entonacio del catala. Patrons melodics, tonemes i marges
de dispersio (Tesis doctoral). Didactica de la Llengua i la Literatura, Universitat de
Barcelona.

Gabriel, C., & Kireva, E. (2014). Prosodic transfer in learner and contact varieties:
Speech rhythm and intonation of Buenos Aires Spanish and L2 Castilian Spanish
produced by Italian native speakers. Studies in Second Language Acquisition,
36(2), 257-281.

Gass, S. M. (1988). Second language acquisition and linguistic theory: The role of
language transfer. In S. Flynn & W. O’Neil (Eds.), Linguistic theory in second
language acquisition (pp. 384—403). Springer.

Graham, C., & Post, B. (2018). Second language acquisition of intonation: Peak
alignment in American English. Journal of Phonetics, 66, 1-14.

Guo, R. (2000). The Certainty and Forms of Answer in “Ma” Questions. Chinese
Teaching in the World, 2, 13-23.

Hallé, P. A., Chang, Y. C., & Best, C. T. (2004). Identification and discrimination of
Mandarin Chinese tones by Mandarin Chinese vs. French listeners. Journal of
Phonetics, 32(3), 395-421.

Halliday, M. A. K., Matthiessen, C., & Halliday, M. (2014). An introduction to
functional grammar (3rd ed.). Routledge.

Halliday, M. A. K., & McDonald, E. (2004). Metafunctional profile of the grammar of
Chinese. Language Typology: A Functional Perspective, 253, 305-396.

Hanley, T. D., Snidecor, J. C., & Ringel, R. L. (1966). Some acoustic differences among
languages. Phonetica, 14(2), 97-107.

Haverkate, H. (2006). Aspectos pragmalingiiisticos de la interrogacion en espafiol con
atencion especial a las secuencias de preguntas. Cultura, Lenguaje y
Representacion, 111, 27-40.

28



Capitulo 1-Introduccion

Holt, L. L., Tierney, A. T., Guerra, G., Laffere, A., & Dick, F. (2018). Dimension-
selective attention as a possible driver of dynamic, context-dependent re-weighting
in speech processing. Hearing Research, 366, 50—64.

Hong, W. (2012). An experimental study of Chinese students’ English intonation
pattern. Nankai University.

Huang, G. (1986). A Primary Study of the Particle “Ma”. Studies in Language and
Linguistics], 2, 131-135.

Ji, X., Wang, X., & Li, A. (2009). Intonation patterns of yes-no questions for Chinese
EFL learners. In 2009 Oriental COCOSDA International Conference on Speech
Database and Assessments (pp. 88-93). Urumgqi, China

Ji, X., Xia, W., Yuan, J., & Li, A. (2012). Intonation patterns of wh-questions from
Chinese EFL learners. In 6th International Conference on Speech Prosody (pp.
741-744). Shanghai, China.

Jilka, M. (2000). The contribution of intonation to the perception of foreign accent
(Doctoral dissertation). Universitat Stuttgart.

Jin, Z. (2011). Study of the Meaning of Modal Particles in Modern Chinese. Fudan
University.

Juffs, A. (1990). Tone, syllable structure and interlanguage phonology: Chinese
learners’ stress errors. [RAL-International Review of Applied Linguistics in
Language Teaching, 28(2), 99-118.

Keating, P., & Kuo, G. (2012). Comparison of speaking fundamental frequency in
English and Mandarin. The Journal of the Acoustical Society of America, 132(2),
1050-1060.

Kuang, J., & Cui, A. (2018). Relative cue weighting in production and perception of an
ongoing sound change in Southern Yi. Journal of Phonetics, 71, 194-214.

Lau, W. Y. P, Gau, S. S. F., Chiu, Y. N.,, Wu, Y. Y., Chou, W. J,, Liu, S. K., & Chou,
M. C. (2013). Psychometric properties of the Chinese version of the Autism
Spectrum Quotient (AQ). Research in Developmental Disabilities, 34(1), 294-305.

Lee, B., & Sidtis, D. V. L. (2017). The bilingual voice: Vocal characteristics when
speaking two languages across speech tasks. Speech, Language and Hearing,
20(3), 174-185.

Li, S. (2002). Zhong 'guo Wenfa Yaoliie. Liaoning Education Press.

Ma, J. K. Y., Ciocca, V., & Whitehill, T. L. (2008). Acoustic cues for the perception of
intonation in Cantonese. In 9th Annual Conference of the International Speech
Communication Association (pp. 520-523). Brisbane, Australia.

Mennen, 1. (2015). Beyond segments: towards an L2 intonation learning theory ( LILt ).
In E. Delais-Roussarie, M. Avanzi, & S.Herment (Eds.), Prosody and language in
contact (pp. 171-188). Springer.

Ng, M. L., Hsueh, G., Leung, S., & Shing, C. (2010). Voice pitch characteristics of
Cantonese and English produced by Cantonese-English bilingual children.
International Journal of Speech-Language Pathology, 12(3), 230-236.

29



Capitulo 1-Introduccion

Nguyén, T. A.-T., Ingram, C. L. J., & Pensalfini, J. R. (2008). Prosodic transfer in
Vietnamese acquisition of English contrastive stress patterns. Journal of Phonetics,
36(1), 158-190.

Niebuhr, O. (2007). Categorical perception in intonation: A matter of signal dynamics?

In 8th Annual Conference of the International Speech Communication Association,
I (pp. 642—645). Antwerp, Belgium.

Ohala, J. J. (1994). The frequency code underlies the sound-symbolic use of voice pitch.
In L. Hinton, J. Nichols, & J. J. Ohala (Eds.), Sound symbolism. Cambridge
University Press.

Ortega-Llebaria, M., Nemoga, M., & Presson, N. (2017). Long-term experience with a
tonal language shapes the perception of intonation in English words: How Chinese-
English bilinguals perceive “Rose?” vs. “Rose.” Bilingualism, 20(2), 367-383.

Patel, R., & Grigos, M. 1. (2006). Acoustic characterization of the question—statement
contrast in 4, 7 and 11 year-old children. Speech Communication, 48(10), 1308—
1318.

Peng, S. C., Chatterjee, M., & Lu, N. (2012). Acoustic Cue Integration in Speech
Intonation Recognition With Cochlear Implants. Trends in Amplification, 16(2),
67-82.

Peters, J. (2019). Fluency and speaking fundamental frequency in bilingual speakers of
High and Low German. In Proceedings of the 19th International Congress of
Phonetic Sciences (pp. 1-5). Melbourne, Australia.

Pierrehumbert, J. (1980). The phonology and phonetics of English intonation. RELC
Journal, 15(1), 117-118.

Pierrehumbert, J., & Beckman, M. (1988). Japanese tone structure. Linguistic Inquiry
Monographs, 15, 1-282.

Piske, T., MacKay, I. R. A., & Flege, J. E. (2001). Factors affecting degree of foreign
accent in an L2: A review. Journal of Phonetics, 29(2), 191-215.

Rasier, L., & Hiligsmann, P. (2007). Prosodic transfer from L1 to L2. Theoretical and
methodological issues. Nouveaux Cahiers de Linguistique Frangaise, 28(2007),
41-66.

Real Academia Espafiola. (2009). Nueva Gramatica de la lengua Espariola: Sintaxis I1.
Espasa Libros, S.L.U.

Repp, B. H. (1982). Phonetic trading relations and context effects: new experimental
evidence for a speech mode of perception. Psychological Bulletin, 92(1), 81-110.

Richards et al. (2018). Age of acquisition and proficiency in a second language
independently influence the perception of non-native speech. Physiology &
Behavior, 176(5), 139-148.

Roca, 1. (2019). Spanish Word Stress: an updated multidimensional account. In R.,
Heinz, J. Goedemans, & H. van der Hulst (Eds.), The Study of Word Stress and
Accent: Theories, Methods and Data (pp. 256-292). Cambridge University Press.

Roseano, P., Fernandez Planas, A. M., Elvira-Garcia, W., Masso, R. C., & Celdran, E.
M. (2015). La entonacion de las preguntas parciales en catalan. Revista Espariola

30



Capitulo 1-Introduccion

de Lingiiistica Aplicada, 28(2), 511-554.

Ryalls, J., Dorze, G. Le, Lever, N., Ouellet, L., & Larfeuil, C. (1994). The effects of age
and sex on speech intonation and duration for matched statements and questions in
French. Journal of the Acoustical Society of America, 95(4), 2274-2276.

Santa-Cecilia, A. G. (2007). Plan curricular del instituto cervantes: niveles de referencia
para el espanol. MarcoELE: Revista de Didactica, 5, 1-10.

Searle, J. R. (1969). Speech acts: An essay in the philosophy of language (Vol. 626).
Cambridge university press.

Sensui, H. (1995). Percepcion de la entonacion interrogativa del espanol: un estudio
experimental. Sophia Linguistica, 38, 1-23.

Sensui, H. (2003). A pilot case study on sentence pattern perception of Spanish. PoLAR,
1731-1734.

Shang, P., Elvira-Garcia, W., & Roseao, P. (2021). La modalidad interrogativa en
espafiol y en chino: un enfoque funcionalista. Circulo de Lingiiistica Aplicada a La
Comunicacio, 88, 235-254.

Shao, J. (2014). The Study of Interrogatives in Chinese Mandairn. The Commercial
Press.

Shao, J. (2012). The comparison of the internal types of yes-no questions and the
subdivision of incertitude. Chinese Teaching in the World, 26(3), 347-356.

Shi, S., Zhang, J., & Xie, Y. (2014). Cross-language comparison of FO range in speakers
of native Chinese, native Japanese and Chinese L2 of Japanese: Preliminary results
of a corpus-based analysis. In Proceedings of the 9th International Symposium on
Chinese Spoken Language Processing (pp. 241-244). Singapore.

So, C. K., & Best, C. T. (2010). Cross-language perception of non-native tonal
contrasts: Effects of native phonological and phonetic influences. Language and
Speech, 53(2), 273-293.

Sperber, D., & Wilson, D. (1986). Relevance: Communication and cognition (Vol. 142).
Harvard University Press Cambridge.

Toscano, J. C., & McMurray, B. (2010). Cue integration with categories: Weighting
acoustic cues in speech using unsupervised learning and distributional statistics.
Cognitive Science, 34(3), 434—464.

Trimble, J. C. (2013a). Acquiring Variable L2 Spanish Intonation in a Study Abroad
Context (Unpublished doctoral dissertation). University of Minnesota.

Trimble, J. C. (2013b). Perceiving Intonational Cues in a Foreign Language : Perception
of Sentence Type in Two Dialects of Spanish. In C. Howe, S. E. Blackwell, & M.
L. Quesada (Eds.), 15th Hispanic Linguistics Symposioum (pp. 78-92).

Urbani, M. (2012). Pitch range in L1/L2 English. An analysis of f0 using LTD and
linguistic measures. In M. G. Busa & S. Antonio (Eds.), Methodological
perspectives on L2 prosody: Papers from ML2P 2012 (pp. 79-83).

Van Bezooijen, R. (1995). Sociocultural aspects of pitch differences between Japanese
and Dutch women. Language and Speech, 38(3), 253-265.

31



Capitulo 1-Introduccion

Van Dommelen, W. A., & Moxness, B. H. (1995). Acoustic parameters in speaker
height and weight identification: sex-specific behaviour. Language and Speech,
38(3), 267-287.

Wang, J. (2016). On the attribute, functions and the relation between “ma’ and sentence
intonation. Chinese Language Learning, 5, 3—13.

Wiener, S., & Bradley, E. D. (2020). Harnessing the musician advantage: Short-term
musical training affects non-native cue weighting of linguistic pitch. Language
Teaching Research, 1362168820971791.

Wilson, D., & Sperber, D. (2002). Relevance theory. Blackwell.

Xing, F. (2002). Three Hundred Questions of Chinese Mandarin Grammar. The
comercial press.

Xu, H. (2009). 4 survey study of Chinese EFL learners’ acquisition of English
intonation: A functional perspective (Unpublished MA thesis). Jiangsu University.

Yu, M. (2021). El espafiol en china. El espaiiol en el mundo Anuario del Instituto
Cervantes 2021 (pp. 657-684). Retrived from https://cvc.cervantes.es/
lengua/anuario/anuario_21/el_espanol en el mundo anuario_instituto_cervantes
2021.pdf

Yuan, C., Gonzalez-Fuente, S., Baills, F., & Prieto, P. (2019). Observing pitch gestures
favors the learning of Spanish intonation by Mandarin speakers. Studies in Second
Language Acquisition, 41(1), 5-32.

Yuan, J. (2006). Mechanisms of question intonation in Mandarin. In M. B. Huo Q., C.
ES., & L. H. (Eds.), Chinese Spoken Language Processing ISCSLP 2006. Lecture
Notes in Computer Science (Vol. 4274, pp. 19-30). Springer.

Yuan, J., Dong, Q., Wu, F., Luan, H., Yang, X., Lin, H., & Liu, Y. (2018). Pitch
characteristics of L2 English speech by Chinese speakers: A large-scale study. In

Proceedings of the Annual Conference of the International Speech Communication
Association (pp. 2593-2597). Hyderabad, India.

Yuan, J., & Liberman, M. (2014). FO declination in English and Mandarin broadcast
news speech. Speech Communication, 65, 67-74.

Zarate-Sandez, G. A., Morales-Front, A., & Sanz, C. (2015). Perception and production
of intonation among English-Spanish bilingual speakers at different proficiency
levels (Doctoral dissertation). Georgetown University.

Zimmerer, F., Jiigler, J., Andreeva, B., Mobius, B., & Trouvain, J. (2014). Too cautious
to vary more? A comparison of pitch variation in native and non-native
productions of French and German speakers. In N. Campbell, D. Gibbon, & D.
Hirst (Eds.), Proceedings of the 7th International Conference on Speech Prosody
(pp. 1037—-1041). Dublin, Ireland.

32



Capitulo 2

La modalidad interrogativa en
espanol y en chino: Un enfoque
funcionalista

Citado como:

Shang, P.; Elvira-Garcia, W. & Roseano, P. (2021). La modalidad interrogativa en
espafiol y en chino: un enfoque funcionalista. Circulo de Lingiiistica Aplicada a la
Comunicacion, 88, 235-254. doi: https://dx.doi.org/10.5209/clac.78313.

33



Circulo de Linguistica Aplicada a la Comunicacién

ISSN: 1576-4737 = Ié[él'\C/| :S_TE%NSE

https://dx.doi.org/10.5209/clac.78313
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Resumen. Este articulo presenta un analisis contrastivo de la modalidad interrogativa en espafiol y en chino a partir de un marco
teorico funcional-pragmatico. A través del estudio, se muestra en primer lugar que la modalidad interrogativa no desempeiia
solo la funcién prototipica de solicitar informacion, sino que sirve para finalidades comunicativas diversas, tales como confirmar
hipotesis, formular ruegos u ordenes, ofrecer objetos o sugerencias, expresar sorpresas, etc. Estas funciones pragmaticas se realizan
mediante diferentes estrategias discursivas y gramaticales, caracterizadas por distintas combinaciones de recursos morfologicos,
sintacticos y prosodicos. Ademas, tras la comparacion entre las dos lenguas objeto de estudio se evidencia que la mayor diferencia
entre ellas en lo que concierne a la modalidad interrogativa reside en los planos suprasegmentales, las particulas modales y el
orden de palabras.
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[en] The interrogative modality in Spanish and Chinese: a functionalist focus

Abstract. This article presents a contrastive analysis of the interrogative modality in Spanish and Chinese, based on a functional-
pragmatic theoretical framework. After research, firstly we have shown that the interrogative modality can not only perform
the prototypical function of requesting information, but also serves for diverse communicative purposes, such as confirming
hypotheses, formulating requests or orders, offering objects or suggestions, expressing surprises, etc. These pragmatic functions
are encoded through different discursive and grammatical strategies, which are characterized by distinct combinations of
morphological, syntactic and prosodic resources. Additionally, by comparing the two languages in this study, we demonstrated
that the greatest difference between them in terms of the interrogative modality derives from the suprasegmental levels, modal
particles and word orders.
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1. Introduccion

La definicion de la modalidad interrogativa y su clasificacion interna son temas que han despertado interés tanto en la
lengua espafiola como en la china. Aun asi, no existe un consenso entre los diferentes autores, que han fundamentado
sus propuestas en multiples marcos: desde la morfologia hasta la pragmatica, la sintaxis, la semantica o la prosodia.
Tradicionalmente, se definia la modalidad interrogativa como aquella utilizada para preguntar y solicitar informa-
ciones. Sin embargo, en las tltimas décadas, con el auge de las teorias basadas en la pragmatica, se ha comprobado
que la funcion de la modalidad interrogativa no se circunscribe al uso prototipico de peticion de informacion, sino
que puede usarse para confirmar hipotesis, formular ruegos u 6rdenes, ofrecer objetos o sugerencias, hacer aser-
ciones de ideas u opiniones o expresar sorpresas, entre otros (para el espafiol ver a Escandell-Vidal, 1984, 1999,
2002; Escandell-Vidal y Prieto, n.d.; Guardado, 2017 y Haverkate, 2006, etc.; para el chino, a Chen y Wen, 2001;
Gao y Zhang, 2009; Yuan y Yurie, 2019; Shao, 2014, 2012; Shao y Zhu, 2002; Shi, 2018; Yurie, 2014 y Zhang,
2010, etc.).

Sin embargo, los articulos que, desde la pragmatica, constatan la existencia de estas funciones en las interro-
gativas, suelen hacer menos énfasis en tratar las estrategias lingiiisticas que usar las lenguas para diferenciar esas
funciones, sobre todo si se trata de estrategias entonativas. Y cuando lo hacen (mayormente para el caso del espafiol
como se podrd comprobar en secciones posteriores de este articulo), tratan solo una de las dos lenguas, pero no
existe hasta la fecha un estudio contrastivo de las estrategias para la expresion de la modalidad interrogativa en
chino y en espafol.

La expresion lingiiistica en la interaccion conversacional de propodsito comunicativo en las interrogativas se puede
realizar en las dos lenguas (chino y espafiol) mediante estrategias de nivel morfologico, sintactico, prosodico o dis-
cursivo (Eggins, 2004; Fawcett, 2008; Halliday, Matthiessen y Halliday, 2014). Sin embargo, dado que el espafiol y
el chino son dos lenguas tipologicamente muy diferentes y filogenéticamente alejadas, se espera que las estrategias de
expresion o los recursos lingiiisticos utilizados para expresar una misma funcidén pragmatica sean distintos en las dos
lenguas. Por este motivo, en este articulo, se pretende proporcionar un analisis contrastivo sistematico de las estrate-
gias lingiiisticas que se adoptan en cada una de las dos lenguas para la expresion de las diferentes fuerzas ilocutivas
de modalidad interrogativa. La comparacion de estas semejanzas y distinciones expresivas sera util para los estudios
de tipologia, asi como para los estudios de lengua extranjera tanto ES>Chino como Chino>ES.

Para poder realizar dicho analisis, en este articulo se lleva a cabo, en primer lugar, una revision de las principales
perspectivas para abordar la modalidad interrogativa en espafiol y en chino. Posteriormente, se presenta una clasifica-
cion basada en una vision funcional-pragmatica como el punto de partida del este estudio contrastivo de la modalidad
interrogativa. En los dos apartados siguientes, se analizan y comparan las estrategias lingiiisticas utilizadas en las dos
lenguas para la expresion de las distintas funciones pragmaticas de modalidad interrogativa. En los apartados finales,
se presenta una sistematizacion de las diferencias expresivas que se han observado entre las dos lenguas a la hora de
codificar una fuerza ilocutiva especifica.

2. Interpretacion y clasificacion de la modalidad interrogativa en espafiol y en chino

La modalidad interrogativa, entendida como una categoria lingiiistica distinta de las declarativas, exhortativas, ex-
clamativas, etc., ha sido abordada tanto en espafiol como en chino a partir de diferentes teorias lingiiisticas. En los
siguientes parrafos se resumen las principales contribuciones al respecto, organizandolas en cinco corrientes: (1)
gramatica escolastica, (2) teoria de la relevancia, (3) lingiiistica china tradicional, (4) gramatica funcional y (5) la
teoria de los actos de habla.

(1) Tanto la gramatica escolastica del chino, como la del espafiol, suele definir la modalidad interrogativa como
aquella que sirve para pedir una informacion nueva (es decir, desconocida por el sujeto que formula la pregunta).
En espaiol, se suelen clasificar las interrogativas, a partir de una amalgama de criterios sintactico-prosodicos, en
preguntas parciales, preguntas totales y preguntas disyuntivas (RAE, 2009) (Real Academia Espafiola, RAE). En
chino, a estos tipos se afiade la interrogativa positivo-negativa caracterizada por una construccion especial (llamada
“X-n0-X") de yuxtaposicion de dos formas verbales diferenciadas tinicamente por la negacion (Lii, 2002; Xing,
2002).

(2) Dentro del marco de la teoria de relevancia de Sperber y Wilson, las interrogativas se han explicado como
“Interpretaciones de respuestas que el hablante consideraria relevantes si fueran verdaderas” (1986: 252). De acuerdo
con este acercamiento, en las preguntas parciales, el hablante expresa una proposicion incompleta e indica que la
complecion seria la respuesta relevante, mientras en las preguntas totales, se ha optado por representar toda la pro-
posicion que el hablante ha considerado relevante a la respuesta deseable (Sperber y Wilson, 1986). A partir de esta
teoria, diversos autores chinos y occidentales (como Blakemore, 1994; Chen y Wen, 2001; Escandell-Vidal, 2002;
Shao 2014 y Noh; 1998) han realizado una diferenciacion entre las preguntas auténticas y las preguntas eco que
reproducen lingiiisticamente o pragmaticamente toda o alguna parte de la proposicion anterior. Las preguntas eco,
segun Escandell-Vidal (2002: 872), son ejemplos tipicos del doble uso interpretativo del lenguaje, o en otras palabras,
son preguntas metalingiiisticas que representan otra interpretacion atributiva.
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(3) En la lingiiistica china tradicional se ha estudiado la modalidad interrogativa desde una perspectiva que com-
parte sus fundamentos con los estudios occidentales basados en el concepto de epistemicidad (Aikhenvald, 2003;
Chafe y Nicolas, 1986; Palmer, 2001), es decir, el grado de compromiso con la verdad de un enunciado. En Ia lin-
giiistica china, el concepto utilizado para clasificar las preguntas es el grado de interrogacion, que se define como el
grado de incerteza del hablante hacia el contenido proposicional. El grado de interrogacion de la gramatica china es
un concepto complementar y simétrico a la idea de “grado de compromiso epistémico” propuesto por la lingiiistica
contemporanea occidental en el sentido de que si el grado de certeza aumenta, disminuye el grado de interrogacion
y viceversa (Shao, 2014: 71). La identificacion del grado de interrogacion depende de un conjunto de factores lin-
giiisticos y extralingiiisticos como el tipo interrogativo, la particula final, el orden de palabras, el adverbio modal,
la prosodia, la situacidon contextual, etc. Entre los factores en cuestion, Shao (2014) define el tipo de pregunta como
el factor interno fundamental que determina el grado de interrogacion del hablante y a partir de esto, se clasifican
cinco niveles de interrogacion para la modalidad interrogativa correspondientes con cinco tipos de pregunta en chino,
como se observa en la figura 1. Ademas de Shao (2014), diversos autores chinos (Guo, 2000; Huang, 1986; Shao,
2014, 2012; Xu y Zhang, 1985) han realizado una clasificacion de la modalidad interrogativa basandose en el grado
de interrogacion.

Pregunta parcial
S1
2
2’ Pregunta total
5
= 3/4
(1/4 Pregunta X-no-X;
Pregunta disyuntiva
1/2
(1/2 Pregunta
confirmatoria
1/4
(3/4, 1/4) Pregunta
retorica
0

0 1/4 1/2 3/4 1 Certeza
Figura 1. Clasificacion de interrogativas en chino segun el grado de interrogacion realizada por Shao (2014).

Sin embargo, este modelo no es exento de criticas. En primer lugar, dado que la interrogatividad es un concepto
complejo, su reduccion a dos unicas variables de tipo numérico parece arbitraria. En segundo lugar, el resultado de
analisis de Shao (2014) es incompleto en lo referente a las preguntas totales, puesto que no consigue diferenciar entre
los tres tipos de preguntas totales que existen en esa lengua: i) preguntas totales sin la particula ma marcadas ini-
camente por la entonacion; ii) preguntas totales marcadas por la particula ma’, de tono neutro; iii) preguntas totales
marcadas por la particula ma’, con un rango tonal mas expandido y elevado (como su pronunciacion es parecida al
tono 2 del chino, se anota como ma’ en el articulo para diferenciarla de la ma’, de tono neutro). En tercer lugar, cabe
destacar que la clasificacion de las preguntas a partir del grado de interrogacion es, en su esencia, circular: para definir
los tipos de preguntas se utiliza el concepto de “grado de interrogacion”, que a su vez se define ultima instancia a
partir del tipo de pregunta.

(4) La cuarta propuesta para abordar la modalidad interrogativa se realiza dentro del marco de la gramatica fun-
cional. A partir de las funciones metalingiisticas, Halliday y McDonald (2004: 305-396) clasifican las preguntas del
chino en preguntas parciales y totales, y separan las ultimas en totales sesgadas y totales neutras (ver la figura 2).
La distincion entre las totales sesgadas y las neutras consiste en que en las primeras el hablante emite un enunciado
afirmativo/negativo y pide una confirmacion del oyente; mientras en las segundas el hablante es neutral y no formula
ninguna hipétesis hacia el contenido proposicional (Halliday y McDonald, 2004). De acuerdo con esos autores, las
totales neutras son formalmente las que presentan la estructura interrogativa X-no-X; mientras las totales segadas
poseen dos formas expresivas (que se explican con detalle en el apartado 4.1.2. y 4.1.5.). Sin embargo, la clasifica-
cion funcional que se propone en (Halliday y McDonald, 2004) es demasiado general, ya que no se engloban todas
las formas interrogativas posibles en chino (por ejemplo, no se hace referencia a las preguntas confirmatorias, eco,
disyuntivas, etc.), ni se explica claramente la funcidon pragmatica de cado tipo de pregunta.
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Modalidad interrogativa del chino

Preguntas Preguntas
parciales totales
|
| |
Preguntas totales Preguntas totales
sesgadas neutras
Declarativa + ma Estructura

X-no-X

Declarativa +
entonacion

Figura 2. Clasificacion de modalidad interrogativa en chino realizada por Halliday y McDonald (2004).

(5) Desde la teoria de los actos de habla de Searle (1969), Haverkate (2006) propone la existencia de cuatro actos
ilocutivos que se pueden realizar con la modalidad interrogativa: acto exhortativo, asertivo, comisivo y expresivo.
Sin embargo, en este estudio no se ha adoptado el esquema de Haverkate (2006) porque, aunque postula una taxo-
nomia relativamente completa de las fuerzas ilocutivas de modalidad interrogativa, su trabajo se centra en la discu-
sion del estatus pragmalingiiistico de las secuencias de preguntas. Esto hace que no se detenga en explicar como se
codifica y se diferencia lingiliisticamente cada una de estas funciones ilocutivas. Ademads, para nuestro objetivo, la
propuesta de cuatro funciones ilocutivas no es suficiente para una descripcion pragmatica exhaustiva de todas las
clases de modalidad interrogativa dado que algunas preguntas, por ejemplo, las preguntas de funcidon
confirmatoria,no se han podido incluir en la taxonomia pragmatica de Haverkate (2006).

Para completar esta revision bibliografica, es preciso hacer mencion a otros estudios que no se pueden adscribir a
ninguna de las perspectivas anteriores. Entre los mas habituales, encontramos la clasificacion de las preguntas a partir
del tipo de respuesta esperada (Fan, 1982; Shao, 2014). Ademas, en el caso del espafiol, se ha propuesto clasificar las
preguntas a partir del patron entonativo (Font-Rotchés, 2005; Roseano et al., 2015; Salcioli Guidi, 1987). En el caso
del chino, por otra parte, un acercamiento muy habitual es el que consiste en clasificar las preguntas a partir de las
particulas finales interrogativas (Jin, 2011; Wang, 2016).

En resumidas cuentas, queda evidente que no hay un consenso entre los lingiiistas sobre como clasificar los dife-
rentes tipos de preguntas, tanto en la lengua espafiola como en la china. Este hecho, junto con las diferencias tipolo-
gicas en las estrategias de codificacion entre las dos lenguas, hace que ninguno de los marcos teoricos existentes, ni
desde la gramatica del chino ni desde la del espafol, sea aplicable de manera perfecta a ninguna de las dos lenguas.

3. Una vision funcional-pragmatica para el analisis contrastivo de modalidad interrogativa en espafiol
y en chino

En el apartado anterior, se han ilustrado las perspectivas mas usadas para abordar la modalidad interrogativa en chi-
no y en espafiol. Sin embargo, en su forma actual ninguna de ellas es aplicable de manera perfecta a ninguna de las
dos lenguas. Puesto que las funciones interactivas del lenguaje son interidiomaticas (es decir, son las mismas para
el espafiol y el chino) (Belchi, 1994: 329), para poder llegar a una clasificacion de las interrogativas que sea valida
para ambas lenguas, este articulo va a adoptar un punto de vista funcional-pragmatico. Por lo tanto, en este articulo
se estableceran relaciones entre la funcion comunicativa o los actos de habla realizados y las estrategias lingiiisticas
que se emplean en chino y en espaiol, para conseguir determinados fines comunicativos.

Mas en concreto, a partir del papel discursivo adoptado por el hablante y el tipo de producto que se intercambia,
Eggins (2004), Fawcett (2008) y Halliday, Matthiessen y Halliday (2014) plantean la existencia de cuatro tipos de
funciones comunicativas: 1) solicitar informaciones, ii) ofrecer informaciones, iii) solicitar bienes y servicios, iv)
ofrecer bienes y servicios. En las dos primeras funciones, se puede solicitar una informacion (sea nueva o algo que
se ha presentado de alguna forma en el discurso anterior) o se pueden pedir una confirmacion u ofrecer y trasmitir in-
formaciones como opiniones y sentimientos mediante una interrogacion retorica. De la misma manera, en los tltimos
dos tipos de funciones, el hablante puede pedir un objeto o una accion, u ofrecer algo material e inmaterial (como una
sugerencia para influenciar el comportamiento del oyente).

La modalidad interrogativa constituye un tipo oracional especialmente interesante desde el punto de vista funcio-
nal-pragmatico, ya que permiten la realizacion de una gran variedad de actos ilocutivos, que no se circunscriben al
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acto prototipico informativo, sino que abarcan casi todos los actos ilocutivos registrados por Searle (1969), como el
acto confirmativo, asertivo, imperativo, exhortativo, comisivo, etc.

El presente trabajo combina el planteamiento de intercambio conversacional de Eggins (2004), Fawcett (2008) y
Halliday, Matthiessen y Halliday (2014) con la teoria de los actos de habla de Searle (1969) para proporcionar una vision
sistematica de la modalidad interrogativa. Por ello, proponemos en primer lugar una clasificacion funcional-pragmatica
de las interrogativas como el punto de partida del analisis de estrategias de expresion. Como se observa en la figura 3
(que contiene el esquema es el que se seguira en los siguientes apartados), dentro de las dos clases de intercambio con-
versacional existen diferentes tipos interrogativos que se corresponden con unos actos de habla especificos, por ejemplo,
preguntas informativas (acto informativo), preguntas confirmatorias (acto confirmativo), preguntas eco (acto citativo),
preguntas retdricas (acto asertivo), preguntas imperativas (acto imperativo) y preguntas comisivas (acto comisivo).

_| Preguntas
informativas _

~ Solicitar | =~ Preguntas
informaciones confirmatorias

Intercambio de

informaciones —| Preguntas cco
} Ofrecer Preguntas
Modalidad _ informaciones retoricas
interrogativa
Solicitar bienes || Preguntas
: rvici imperativ
Intercambio de Y SeIvicios At
bienes y servicios : ‘
Ofrecer bienesy _|  Preguntas
servicios comisivas

Figura 3. Clasificacion funcional-pragmatica de la modalidad interrogativa.

4. Estrategias para la expresion de las preguntas de intercambio de informacion en espaiol y en chino

En la interaccion conversacional, el hablante dispone de estrategias para que el oyente pueda identificar la funcion
comunicativa del enunciado, es decir, la intencion del mismo hablante al pronunciarlo. Estas estrategias pueden ser
lingiiisticas, gestuales o multimodales. Desde el punto de vista lingiiistico, las estrategias son recursos comunicativos
codificados en cada sistema gramatical y suelen manifestarse en el nivel morfologico, sintdctico y prosddico. En este
sentido, el espaiiol y el chino, dos lenguas tipoldgicamente muy distintas, tienen diferentes estrategias lingiiisticas
para realizar preguntas con diferentes funciones pragmaticas.

4.1. Solicitar informacion: preguntas informativas, confirmatorias y eco

En primer lugar, se van a analizar las estrategias para la expresion de las preguntas de la clase de peticion de infor-
macion. En esta seccion se explicardn los tres tipos de preguntas informativas originales que se pueden realizar en
las dos lenguas: preguntas parciales (4.1.1.), totales (4.1.2.) y disyuntivas (4.1.3.). A continuacion, se discutiran las
preguntas confirmatorias (4.1.4.) y eco (4.1.5.).

4.1.1. Preguntas parciales informativas

La funcién pragmatica de las preguntas parciales informativas es la de solicitar una informacion “que no esta pre-
sente en el contenido proposicional de la misma proposicion” (Roseano et.al, 2015: 5). El hablante normalmente no
tiene ninguna certeza o conocimiento con respecto a la incognita presentada y pregunta con el objetivo de pedir una
respuesta especifica, como en el ejemplo (1), en el que se presenta, ademas del enunciado de la pregunta en las dos
lenguas, un contexto comunicativo para ayudar a clarificar la funcion de la interrogativa.

(1) Contexto: El hablante entra en una papeleria y quiere comprar un nuevo lapiz, pero no sabe el precio y se lo
pregunta al vendedor.
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ESP: ;Cuanto cuesta este lapiz?

CH: zhe*-zhi'-qgian'bi3 duo'shao? gian??
este-CLF-lapiz cuanto dinero
(Cuanto cuesta este lapiz?

Tal como se observa en los ejemplos, en espafiol y en chino, la caracteristica mas evidente de las preguntas parcia-
les es que contienen un pronombre (como qué, quién, cudl, cudnto, etc.) o adverbio interrogativo (como donde, como,
cudndo, por qué, etc.) con los que se introduce una incégnita en el enunciado (Mora, 1999). La incognita en cuestion
no se puede despejar con un simple s7 0 no, sino proporcionando una informacion mas especifica.

Aunque las dos lenguas comparten una estrategia morfologica para formular las preguntas parciales (es decir, el
uso de una palabra de tipo Qu-), existen diferencias significativas en la formacion sintactica de estos constituyentes.
En espanol, las palabras interrogativas se caracterizan por presentar un movimiento sintactico de tipo Qu- (conocido
como Wh-movement en inglés): la palabra Qu- se desplaza desde la posicion original del argumento hacia la peri-
feria izquierda de la proposicion y, como resultado, se produce una inversion sujeto-verbo, como en el ejemplo (1)
(Escandell-Vidal y Prieto, n.d.). En chino, en cambio, la palabra Qu- aparece in situ (Cheng, 1997), por lo que, en
principio, se mantiene la misma estructura sintactica de las declarativas y el pronombre interrogativo puede aparecer
en cualquier posicion oracional dependiendo de la posicidon del argumento. Los ejemplos de (3) a (5) ejemplifican la
ausencia de wh-movement en chino: las palabras Qu- shui’ (quién), shen’me’shi*hou’ (cuando) y na’li® (donde) apare-
cen en su posicion canodnica de sujeto, modificador adverbial y objeto, respectivamente, que es la misma que ocupan
los constituyentes correspondientes en la declarativa neutra que aparece en (2).

(2) Declarativa:
Lin?yi! ming?tian' qu* bei*jing!
Linyi mafiana ir beijing
Linyi ird mafiana a Beijing.

(3) Interrogativo inicial:
shui? ming’tian' qu? bei’jing!
quién mafiana ir beijing
(Quién irda mafiana a Beijing?

(4) Interrogativo medio:
Lin%yi! shen’me’shi’hou’  qu* bei’jing!
Linyi cudndo ir beijing
(Cuando ira Linyi a Beijing?

(5) Interrogativo final:
Lin?yi! ming’tian' qu? na’li?
Linyi mafiana ir donde

(Adonde ira Linyi mafana?

Desde un punto de vista prosodico, puesto que el espafiol es una lengua entonativa, la prosodia tiene una gran im-
portancia como indicador de la modalidad interrogativa. Este marcaje se manifiesta a través de la modulacion de FO
(sobre todo en la parte final del contorno entonativo, que en la gramatica tradicional espafiola se ha llamado tonema
y que abarca la tltima silaba tonica del enunciado y sus postdnicas). Hay un consenso entre los diferentes autores a
la hora de afirmar que las preguntas parciales desde el punto de vista entonativo estan caracterizadas por un acento
prenuclear alto H* en la palabra Qu- y un tonema descendente L* L% (Estebas-Vilaplana y Prieto, 2010: 35). En
general, se considera que esta solucion es la mas comln y neutra para expresar una pregunta parcial informativa en
esparfiol.

Por el contrario, en una lengua tonal como el chino, puesto que el FO codifica principalmente informacion 1éxica
(es decir, sirve para diferenciar palabras) (Cai, 2019), nos esperariamos que ese parametro pudiera vehicular infor-
macion acerca de la modalidad oracional. Lo que se observa es que, efectivamente, no hay un patrén entonativo
que caracterice las preguntas parciales, puesto que una pregunta parcial puede tener tanto una melodia descendente
como una ascendente, dependiendo del tono Iéxico de la ultima silaba. Sin embargo, el FO contribuye —en parte— a
vehicular informacion acerca de la modalidad oracional mediante el rango tonal (Shen, 1990). En chino , de hecho,
las preguntas parciales informativas tienen un rango tonal mas amplio que las declarativas y, ademas, en el foco de la
pregunta (que suele ser la palabra Qu-) presentan un movimiento mas amplio de F0O, una mayor duracion y una mayor
intensidad (Liu y Xu, 2005: 81; Yan, Wang y Shi, 2016).

La ultima distincion entre las dos lenguas es de tipo Iéxico y consiste en el uso de particulas. En chino, los recur-
sos léxicos son habituales para la expresion de la modalidad y de la funcion pragmatica. En el caso de las preguntas
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parciales (y también de las declarativas) es habitual el uso de la particula ne’ (Wg), sobre cuya posicion sintictica
y funcién pragmatica ha habido un debate intenso. Cheng (1991) en su Clausal Typing Hypothesis plantea que la
particula ne’ es una typing particle de las preguntas parciales del chino, es decir, una marca léxica que pone de ma-
nifiesto el tipo de la pregunta. Sin embargo, esta afirmacion se ha comprobado que es empiricamente problematica
de acuerdo con los estudios de Shiy Zhang (1995), Qu (2006) y Jin (2011), puesto que en las preguntas parciales sin
ne’ se puede expresar también el significado interrogativo completo, como en el ejemplo (6), en que la presencia de
la particula ne’ no es obligatoria.

(6) CH: Hu’fei chi'-le° shen’me’ (ne®)
Hu’fei! comer-PRF qué (Q,,)
(Qué comio6 Hufei?

Estudios mas recientes retoman la cuestion de la funcion pragmatica de la particula ne’. Segtn Shi (2004, 2006)
y Jin (2011), ne” se utiliza cuando el hablante posee alglin conocimiento previo sobre la respuesta que su pregunta va
a recibir, aunque no conozca su contenido exacto, como en el ejemplo (7).

(7) Contexto: Dos hermanos estan al lado del sujeto en el sofd. Miran al sujeto de reojo y después siguen hablando
y riendo en voz baja. El sujeto se da cuenta de qué estan hablando de ¢l y les pregunta:

CH: ni’men’ liao? shen’me’ ne’
Vosotros hablar qué Q.
(De qué estais hablando?

En la situacion (7) el hablante ya sabe que los dos hermanos estan hablando de ¢l, pero no conoce exactamente
el contenido de la conversacion y quiere descubrirlo. En los ejemplos de (3) a (5), en los que no aparece la particula
ne’, el hablante no tiene ninglin tipo de conocimiento o expectativa acerca de la respuesta que va a obtener. En con-
clusion, las preguntas parciales con la particula ne’ se diferencian pragmaticamente de las parciales sin ne’ por un
mayor grado de conocimiento del hablante hacia la respuesta.

4.1.2. Preguntas totales informativas

La funcion pragmatica de las preguntas totales informativas consiste en pedir una informacién nueva cuando el
hablante no tiene expectativas sobre la respuesta que obtendra, como en (8). Las totales informativas son también
€

denominadas “preguntas si-no” porque, tanto en chino como en espafiol, se responden normalmente con un “si” o con
un “no”, aunque también sea posible el uso de respuestas como “tal vez”, etc. (Guo, 2000; Li, 1990).

(8) Contexto: El sujeto entra en una fruteria donde no ha estado nunca. Mira en las estanterias y no ve que haya
sandia. Le pregunta al empleado de la tienda si tienen sandia.

ESP:  ;Tenéis sandia?

CH:  ni’*men’ you? xi'gua! ma’
VOsotros tener sandia Q,,,
(Tenéis (vosotros) sandia?

Desde una perspectiva sintéctica, las preguntas totales informativas en chino mantienen el mismo orden que las
enunciativas (es decir, SVO). En espafiol, sin embargo, hay un cambio sintactico: mientras las declarativas neutras
presentan un orden SVO, en las interrogativas totales en las que aparece el sujeto se observa una permutacion de
sujeto y predicado y, por tanto, el orden sintactico es VSO (Escandell-Vidal, 1999; Haverkate, 2006). Ademas, en
espafiol las totales informativas se distinguen de las declarativas por una serie de rasgos entonativos, entre los cuales
el mas importante es la configuraciéon nuclear bajo-ascendente L* HH% (Estebas-Vilaplana y Prieto, 2010: 27). El
chino, por otra parte, al ser una lengua tonal no diferencia la pregunta total mediante un contorno entonativo distinto.

En chino, el marcaje de las preguntas totales se observa fundamentalmente en el nivel léxico. En concreto, segun
Yuany Yurie (2019), Jin (2011) y Wang (2016), las preguntas totales informativas neutras se realizan en chino por
una particula final ma’, de tono fonoldgico neutro. Sin embargo, cabe destacar que en chino hay otra particula modal
ma’, homografa pero fonoldgicamente distinta, que se pronuncia con un rango tonal mas expandido y elevado en la
parte final. Segtin Yuan y Yurie (2019), Jin (2011), Guo (2000), las preguntas totales marcadas por la particula ma’
no son neutras, en el sentido de que expresan un sesgo epistémico de sorpresa o sospecha hacia el contenido propo-
sicional (sobre el que se volvera en el apartado 4.1.5.).

Ademas de las totales informativas marcadas por la particula ma’, existe en chino otra forma de pregunta con la
misma funcién informativa. Ese segundo tipo de preguntas informativas se diferencia de las preguntas con la particu-

40



Shang, Peizhu #%£k; Elvira-Garcia, Wendy; Roseano, Paolo. CLAC 88 2021: 235-254 242

la ma” en varios aspectos, tanto formales como pragméticos. Sintacticamente, de hecho, presentan una construccion
del tipo X-no-X: a diferencia de las preguntas totales marcadas por ma’, en las que se presenta una sola opcion de
respuesta en forma explicita, en las preguntas X-no-X las dos respuestas antagénicas aparecen en la misma proposi-
cidn y estdn conectadas por la negacion bu?, como en el ejemplo (9). Las diferencias pragmaticas con las preguntas
marcadas por ma” son dos: i) en primer lugar, las preguntas X-no-X exigen, normalmente, una respuesta especifica, es
decir, no se pueden responder con “si”” 0 “no”; por ejemplo, en la situacién anterior (9) la repuesta no podria ser shi*
(‘si’) o bu’shi? “no’) sino que tendria que ser qu’ “ir’) o bu’qu* (‘no ir’); i) en segundo lugar, las preguntas marcadas
con ma” expresan un mayor grado de formalidad o cortesia, mientras las preguntas X-no X se suelen utilizar en los
contextos en los que hay cierta familiaridad entre los interlocutores (Yuan y Yurie, 2019; Wang, 2016; Yurie, 2014).

(9) Contexto: Llega el periodo de examenes finales de curso y el hablante quiere ir a la biblioteca para repasar una
asignatura. Le pregunta a su amigo si quiere ir con ¢l a la biblioteca.

CH: ni? qu*-bu*-qu* tu’shu'guan?
ta ir-NEG-ir biblioteca
(Vas ala biblioteca?

Desde el punto de vista 1éxico, las preguntas X-no-X pueden llevar opcionalmente una particula ne’, de tono
neutro, al final del enunciado. La misma pregunta del ejemplo (9) puede aparecer como en (10). La presencia de
ne’ no ejerce influencia en el significado pragmatico interrogativo y su funcién es sencillamente la de intensificar la
pregunta (Jin, 2011: 164).

(10) CH: ni? qu*-bu*-qu* tu’shu'guan’ ne’
th ir-NEG-ir biblioteca Q,,
(Vas a la biblioteca?

Ademas, cabe destacar que estudios recientes (Yan, Wang y Shi, 2014a; Yuan y Yurie, 2013; Yurie, 2014), afirman
que las preguntas X-no-X tienen, ademas, una caracteristica prosodica. Las preguntas en cuestion, de hecho, en com-
paracion con otras interrogativas neutras presentan una reduccion del rango de los movimientos tonales en la tltima
palabra del enunciado.

Por ultimo, cabe destacar que en espafiol existe una construccion de forma cercana a las preguntas X-no-X del
chino, que se caracteriza por finalizar con una interrogativa del tipo ;... 0 no?, como por ejemplo en ; Vienes a cenar
0 no? A primera vista, las preguntas de esta forma presentan cierto paralelismo sintactico con las preguntas X-no-X
del chino. Sin embargo, la formula ;... 0 no? del espafiol vehicula una variedad de valores pragmaticos distintos y,
sobre todo, no neutros. Estas preguntas, de hecho, pueden contener un matiz de “insistencia, presion, recriminacion
o vehemencia, pero también duda o inseguridad en ciertos casos” (RAE, 2009: 159). Por ejemplo, en el caso de la
pregunta ; Vienes a cenar o no? el hablante puede estar dejando entender que espera que la respuesta sea positiva,
o bien estd subrayando que quiere obtener una respuesta de una vez (en este ultimo caso es posible que la pregunta
vaya precedida por el marcador Pero).

4.1.3. Preguntas disyuntivas informativas

La funcién de las preguntas disyuntivas consiste en presentar dos o mas alternativas al oyente y pedirle que elija
entre ellas. Por un lado, se diferencian de las preguntas parciales en que el emisor de estas preguntas explicita las
respuestas posibles, mientras que en las parciales el hablante no tiene ningin conocimiento sobre la incdgnita. Por
otro, difieren de las preguntas totales informativas en el tipo de respuesta, en las preguntas disyuntivas el enunciado
presenta todas las posibilidades alternativas y la respuesta debe ser una opcion concreta de todas ellas, como en (11),
mientras en las preguntas totales se responden con una respuesta afirmativa o negativa.

(11) Contexto: El hablante estd hablando con un amigo sobre las carreras universitarias; quieres saber cual es su
disciplina favorita entre la fisica y la quimica y se lo pregunta.

ESP: ;Te gusta la fisica o la quimica?

CH: (a) ni xi*huan! wuli® (ne®) hai’shi* hua*xue? (ne®)
ta gustar fisica (QNE) 0.CONJ quimica (QNE)

(b) ni? xi*huan! wuli® ne’ hua*xue? ne’

ta gustar fisica Q quimica Q,

[ Te gusta la fisica o la quimica?

Sintacticamente, como se observa en los ejemplos, la Gltima opcion de la pregunta disyuntiva necesita estar se-
parada de las opciones anteriores por un nexo 1éxico. En espafiol este nexo es la conjuncion o, mientras en chino,

41



243 Shang, Peizhu 1% k; Elvira-Garcia, Wendy; Roseano, Paolo. CLAC 88 2021: 235-254

el significado disyuntivo estd marcado con la conjuncion hai’shi’ o por la particula modal ne’. La posicién y el uso
de la particula ne’ es muy flexible en las disyuntivas: esta particula puede aparecer junto con la conjuncién hai’shi*
y aparecer después de cada alternativa o aparecer solamente en la Gltima alternativa (11a). La particula ne’ también
puede constituir el inico recurso morfosintactico para codificar el significado alternativo, como en (11b).

En chino también se han descrito fendmenos prosodicos en las preguntas disyuntivas. En concreto, segiin Yan,
Wang y Shi (2014b) en las preguntas disyuntivas el rango tonal del primer constituyente es mas elevado y amplio
frente al altimo. Ademas, se ha defendido que en chino la velocidad de habla de las preguntas disyuntivas es mas
lenta que la de las preguntas totales (tanto en las que estdn marcadas por la particula ma’ como en las del tipo X-no-
X) y de las parciales (Shi, 1980: 76).

En espafiol la pregunta disyuntiva se diferencia de la declarativa disyuntiva -y de las demds interrogativas- gracias
al marcaje prosodico. A diferencia de la interrogativa total, que acaba con un tono alto, la interrogativa disyuntiva
termina con un tono bajo. Al mismo tiempo, los dos elementos de una pregunta disyuntiva como ;Quieres mandari-
nas o limones? estan separados por un tono de frontera interna de tipo HH- que aparece al final del primer elemento
(mandarinas), mientras en una declarativa disyuntiva como No sabe si quieres mandarinas o limones el tono al final
del primer elemento (mandarinas) es H- (Estabas-Vilaplana y Prieto, 2010: 27). En otras palabras, la altura del tono
de frase intermedia es distintiva.

4.1.4. Preguntas confirmatorias

La funcion de las preguntas que, tanto en la tradicién china como en la espafiola, se han llamado “confirmatorias”
es pedir una confirmacion del contenido proposicional. Estas preguntas se diferencian de las preguntas informati-
vas porque el hablante prevé o espera que la respuesta a su pregunta sera afirmativa. De acuerdo con el grado de
seguridad o expectativa que muestra el hablante ante esa hipotesis, se van a clasificar estas preguntas en confirma-
torias débiles y confirmatorias fuertes. Una pregunta es confirmatoria “débil” cuando el grado de compromiso con
la veracidad del enunciado (en inglés commitment to the truth-content of the content of the proposition) por parte
hablante es bajo (Gonzalez, Roseano, Borras-Comes y Prieto, 2017). Es “fuerte” si el mismo grado de compromiso
con la veracidad del enunciado es alto. En otros términos, en una pregunta confirmatoria débil el hablante esta
moderadamente seguro de recibir una respuesta afirmativa, mientas que en una confirmatoria “fuerte” estd muy
seguro de ello.

i) Confirmatorias débiles

En espaiiol, las preguntas confirmatorias débiles tienen las mismas caracteristicas sintacticas de las interrogativas to-
tales informativas (v. 4.1.2.), pero se diferencian de ellas en el nivel prosodico. Las preguntas confirmatorias débiles,
de hecho, presentan un contorno melddico claramente diferenciado de las totales informativas, que se caracteriza por
una configuracion nuclear descendente del tipo H+L* L% (Estebas-Vilaplana y Prieto, 2010: 34). En chino, la misma
funcién pragmatica se puede vehicular de diferentes maneras, tal como aparece en el ejemplo (12).

(12) Contexto: El hablante esta mirando la television con un compafiero de piso. De repente, el compafiero de piso
estornuda tres veces seguidas y el hablante le pregunta si esta resfriado.

ESP: (Estas resfriado?

CH: (a) ni? shi* gan’mao*-le® ma’
t si.ADV resfriar-PRF Quia
(Es verdad que estas resfriado?
(b) ni® shi*-bu*-shi* gan®mao*-le®
ta estar-NEG-estar resfriado-PRF

(Estés o no estas resfriado?

La primera se caracteriza por la presencia de un adverbio de afirmacion shi? (‘si”) delante del verbo o adjetivo,
como en (12a). En ese tipo de interrogativa, el adverbio shi’ sirve de focus marking para enfatizar y confirmar el con-
tenido proposicional posterior mientras la particula final ma’ es el marcador interrogativo que se utiliza para formular
una pregunta total (Guo, 2000; Jin, 2011: 185).

La segunda manera para formular una pregunta confirmatoria débil en chino consiste en utilizar la construccion
shi-bu-shi VP (‘ser no ser VP’). Las preguntas shi-bu-shi son un tipo especial de la pregunta X-no-X. Como se expo-
ne en la seccion 4.1.2., la estructura X-no-X constituye una pregunta informativa epistémica neutra, en el sentido de
que el hablante no se espera una respuesta afirmativa. Esa neutralidad epistémica se da si el elemento X es un verbo
de contenido (como por ejemplo ir, ver o comer). Sin embargo, si la posicion X es ocupada por el verbo shi? (‘ser’)
como en (12b), la pregunta tiene una funcion confirmatoria y es cortés (Liu y Pan, 2001; Shao y Zhu, 2002; Tao,
1998). Finalmente, cabe destacar que igual que las preguntas neutras X-no-X, la pregunta confirmatoria shi-bu-shi
VP esta caracterizada por una compresion del rango tonal del ultimo elemento.
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ii) Confirmatorias fuertes

En espafiol, cuando el hablante tiene un elevado grado de compromiso con la veracidad del enunciado, tiene a su
disposicion una estrategia que consiste en proponer el contenido proposicional P en forma de oracion declarativa, se-
guida por una “pregunta coletilla” o “pregunta de apéndice” (en inglés tag question). El segundo elemento (es decir,
la pregunta coletilla), es el marcador pragmatico que expresa la fuerza ilocutiva de toda la construccion, que suele
ser la peticion de una confirmacion (uso confirmatorio) o a veces la peticién de una accion (uso directivo) (Cuenca,
1997). En esta parte, debido a la delimitacion tematica, nos centramos en el analisis del uso confirmatorio.

El apéndice, como marcador del significado confirmatorio, presenta formas sintacticas diferentes dependiendo
de la lengua y la situacion comunicativa situada. Aun asi, Cuenca (1997) considera que la mayoria de las lengua del
mundo, por lo menos en su analisis, las lenguas romanicas y las lenguas germanicas disponen de una serie de apén-
dices confirmativos convencionales y similares. En el caso del espafiol, los apéndices se pueden dividir en tres tipos
(Cuenca, 1997): el primero (13a) contiene un elemento 1éxico perteneciente al area semantica de la “verdad” (como
verdad, cierto...) y, al ser una pregunta, presenta el patron ascendente tipico de las interrogativas neutras (Uribe,
1996: 8; Estebas-Vilaplana y Prieto, 2010: 29); el segundo (13b) también presenta un esquema entonativo interro-
gativo (Uribe, 1996: 8; Estebas-Vilaplana y Prieto, 2010: 29) y constituye un marcador de modalidad, generalmente
en forma negativa y relacionado con el valor de verdad; y el ultimo tipo (13c¢), aunque lexicalmente pertenece a la
clase de las interjecciones (como e/ o ak), se pronuncia con una entonacion de tonema ascendente tipicamente de las
interrogativas y se interpreta como una “apelacion al oyente solicitando de manera reforzada que confirme, ratifique
o acepte lo dicho” por el hablante (Hidalgo Navarro, 2015: 91).

(13) Contexto: Los resultados del examen de fonética se acaban de publicar en la pagina web de la Facultad. El
hablante los estd consultando desde su moévil, mientras su compailero de piso hace los mismo desde el propio. Al ver
la cara feliz de su compafiero de piso, el hablante infiere que ha aprobado y le pregunta si es asi.

ESP: (a) Hasaprobado el examen, ;jverdad?/;no es cierto?
(b) Has aprobado el examen, ;no?
(c) Has aprobado el examen, ;eh?/;ah?

Para las preguntas confirmatorias fuertes del chino se ha descrito un conjunto de estrategias comparables. Gao
y Zhang (2009), han propuesto dos grupos de apéndices confirmatorios para el chino . El primer grupo esta forma-
do por elementos Iéxicos relacionados con el concepto de “verdad” (como shi* (‘si’) o dui* (‘correcto’)), a los que
sigue una particula modal (que puede ser ma’ o ba”), como en (14a y 14b), o bien la yuxtaposicion de un adverbio
epistémico en forma afirmativa y negativa, como en (14c). El segundo conjunto de estrategias consiste en utilizar
una interjeccion ha’ (15) como en (14d). Prosodicamente, no se han encontrado hasta la actualidad descripciones
acusticas relativas a estas preguntas con apéndices confirmativos en chino, por lo que no es posible caracterizarlas.

(14) Contexto: El hablante llega a casa a las nueve de la noche y ve que hay platos sucios en la mesa. Supone que
su pareja debe de haber cenado, y se lo pregunta para confirmarlo.

CH: (a) ni? chi'guo*-1e° shi* ma®/ba’

t comer-PRF si Qy0/Qga
Has comido, ;verdad?/;no?/;no es cierto?

(b) ni’ chi'guo*-1e° dui* ma®/ba’
th comer-PRF correcto Q,;, Qg
[Has comido, ;verdad?/;no?/;no es cierto?]

(c) ni’ chi'guo*-1e° shi*-bu?-shi*/dui*-bu*- dui*
ta comer-PRF si-NEG-si/correcto-NEG-correcto
Has comido, ;no?/;no es cierto?

(d) ni’ chi'guo*-le’ ha’
ta comer-PRF INTERJ.

Has comido, ¢eh?

Ademas de las construcciones con apéndice que se acaban de describir, el chino dispone de otra estrategia
para expresar una pregunta confirmatoria fuerte que se caracteriza por la presencia de la particula ha’ (1) al final
de una pregunta total y un rango tonal mas reducido que las totales informativas ma’ (Wang y Ruan, 2005: 348),
como en (15).

(15) Contexto: El hablante sabe que su compaifiero de piso ha suspendido el examen final de matematicas. Ve que
tiene cara triste y los ojos rojos y le pregunta si ha llorado.
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CH: ni’ ku'-le® ba’
ta llorar-PRF Q,,
(Has llorado?

En esta situacion, basandose en las evidencias directas que tiene, el hablante formula una inferencia sobre el
hecho de que ha llorado su compafiero de piso, pero no puede estar complemente seguro de que su inferencia sea
correcta, de manera que utiliza la particula ba’ (que tiene una mayor carga de certeza en comparacion con ma’) para
pedir una confirmacion por parte del oyente.

Finalmente, en cuanto a los aspectos Iéxicos cabe destacar que en las preguntas del tipo (14) y (15) y en las mar-
cadas por un apéndice confirmativo, suelen aparecer delante de los elementos predicativos adverbios de significado
afirmativo, como ken’ding? (definitivamente), hen’ke’neng’ (seguramente) y ha'cheng’ (probablemente), que segun
(Zhang, 2010: 113) contribuyen a vehicular la fuerza ilocutiva confirmatoria fuerte.

4.1.5. Preguntas eco

En la tradicion de estudios sobre la lengua espafiola y otras lenguas indoeuropeas (Bolinger y Bolinger, 1989, entre
otros) se han descrito y analizado un conjunto de tipos de preguntas que comparten un rasgo de tipo formal, a pesar
de tener funciones pragmaticas distintas. El rasgo formal que comparten es el de repetir, de manera mas o menos
literal, un enunciado que se acaba de presentar en la conversacion. Por el hecho de repetir un enunciado, se han de-
nominado preguntas eco o reiterativas o de retoma. A pesar de compartir el rasgo formal que se acaba de mencionar,
las preguntas eco tienen dos funciones pragmaticas claramente diferenciables y, por esa razon, se van a presentar por
separado en los préximos dos subapartados. La primera funcidon pragmatica es la de reparar un error en la compren-
sion del enunciado anterior, mientras la segunda es la de expresar sorpresa frente a un contenido proposicional que
va en contra de las expectativas del hablante.

i) Eco de comprension

Las preguntas eco de comprension se emplean cuando el hablante no ha acabado de percibir o entender bien de todo
lo que ha dicho el interlocutor y pregunta repitiendo las informaciones ya conocidas en la conversacion, para pedir
una confirmacion o repeticion de la parte desconocida, como se ejemplifica en (16) y en (17).

(16) Contexto: El hablante (B) no sabe qué hora es y se lo pregunta a su compaiiero de clase (A). Ese le contesta,
pero, como hace mucho ruido cuando esta hablando, el hablante no consigues entender bien todas sus palabras. Le
parece que le haya contestado que son las once, y le pregunta si es eso lo que le ha dicho.

ESP: A:Sonlason...
B: ;(Que) Son las once?

CH: A: shi?...dian?

on...hora
Son las on...

B: (ni’-shuo') shi?yi! dian®
(ta-decir) once hora

((Dices que) Son las once?

(17) Contexto: T y tu amigo han quedado esta tarde para ir al cine. Tu amigo te pregunta para saber cuando sales
de la casa. Pero como la sefial del teléfono no es buena, no estas seguro de lo que se ha percibido y le preguntas para
confirmar.

ESP: A: ;Cuando sales?
B: ((Que) Cuando salgo?

CH: A: ni shen’meshi*hou’ chu'fa?
ta cuando salir

(Cuando sales?
B: (ni*-wen*wo?) shen’meshi*hou’ chu'fa?
(ta-preguntar-yo.OBJ) cuando salir

((Me preguntas que) Cudndo salgo?

Las preguntas eco de comprension tanto en espafiol como en chino pueden replicar la estructura sintactica de la
frase que repiten, sea esa una declarativa como en (16) o de una pregunta parcial como en (17): en espafiol la pregunta
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eco mantiene el movimiento Qu- de la pregunta parcial original, mientras que en chino se mantiene la palabra Qu-in
situ. Desde el punto de vista del marcaje 1éxico, cabe destacar que las preguntas eco en ambas lenguas suelen ir en-
cabezadas por una particula introductora opcional, que en espafol es que mientras en chino pueden ser las formulas
ni*wen*wo’ (‘me preguntas que...’) o ni’shuo’ (‘dices que...’). Para el espafiol, esos elementos han sido analizados
pragmaticamente como marcadores del discurso (Ballesteros, 2000) o como marcas de “interpretacion citativa” rela-
cionada al discurso (Gras, 2011: 272).

Desde un punto de vista entonativo, en espaiol, en general las preguntas eco de comprension como la en (16) se
caracterizan por un acento nuclear del tipo L+;H* seguido por un tono de frontera bajo L% (Escandell-Vidal, 1999).
Por otra parte, segin Estebas-Vilaplana y Prieto (2010: 35), las preguntas eco que repiten una pregunta parcial como
en (17) presentan un acento nuclear diferente, es decir jH*, seguido por un tono de frontera bajo. En cuanto al chino,
estudios recientes han destacado que FO desempefia cierto papel en algunos casos. Segun Liu (2009), por ejemplo, si
las preguntas eco presentan un elemento focalizado, el elemento en cuestion esta caracterizado por un movimiento
tonal mas amplio en comparacion al que presenta en las declarativas neutras.

i) Eco de sorpresa

Las preguntas eco de sorpresa se utilizan cuando a alguien le sorprende de lo que ha oido (o incluso, visto o inferido
a partir del contexto o una accién del otro interlocutor). La funcion pragmatica principal de estas preguntas no es la
de pedir que el interlocutor repita o confirme lo que ha dicho, sino la de expresar sorpresa o incluso incredulidad por
parte del hablante, como en el caso (18a).

(18) Contexto: Un buen amigo le dice al hablante que ayer en un restaurante italiano comi6 grillos. El hablante
esta muy sorprendido y le pregunta que si comid grillos.

(a) ESP:  {(Que) Comiste grillos?
CH: (ni*-shuo!) ni’ chi'-1e® xi'shuai* (ma?)
(ta-decir) ta comer-PRF grillo (Q,,,)
((Dices que) Comiste grillos?

(b) ESP:  ({(Que) Comiste qué?
CH: (ni*-shuo!) ni’ chi'-le? shen’me’
(ta-decir) th comer-PRF qué
((Dices que) Comiste qué?

Desde el punto de vista sintactico, en espafiol las totales eco de sorpresa en general repiten la estructura del enun-
ciado que retoman. Sin embargo, si lo que destaca no es el contenido del enunciado entero, sino s6lo una parte (como
por ejemplo en 18b, en que el interlocutor no se sorprende de que su amigo hubiese comido sino de que hubiese
comido grillos), cabe la posibilidad de formular una pregunta con un elemento Qu-in situ, lo que difiere del orden
tipico de Qu-ex situ en las preguntas parciales informativas del espafiol. Entonativamente, a diferencia de las eco de
comprension, las eco de sorpresa en espafiol se caracterizan por una configuracion nuclear ascendente (del tipo L+H*
HH%) (Estebas-Vilaplana y Prieto, 2010: 28-35).

En chino, no se han encontrado descripciones entonativas satisfactorias de las preguntas eco de sorpresa. Sin
embargo, dos tipos de preguntas tradicionalmente descritos como preguntas totales informativas neutras (total sin
la particula ma; total con ma’ realizada por un rango tonal expandido y elevado) en realidad, tienen una funcién de
preguntas eco de sorpresa. Al igual que las preguntas eco prototipicas descritas en el contexto (18), la produccion
de las totales sin ma requiere una informacion contextual o discursiva previa, es decir, no se puede utilizar esta
pregunta para iniciar un nuevo tema de conversacion (Shao, 2012). Las preguntas sin ma (que también conllevan
una mayor altura tonal) expresan un matiz de sorpresa o contraexpectativa del hablante (Jin, 2011; Shao, 2012;
Wang, 2016). También el tipo de preguntas descritas en (18a), las preguntas con ma’ realizadas por un rango am-
plio y superior expresan la sorpresa del hablante hacia el contenido proposicional anterior (Hu, 2005; Lee, 2005;
Yuan y Yurie, 2019).

4.2. Ofrecer informacion: preguntas retoricas

Las preguntas retoricas presentan la fuerza ilocutiva de aserciones. Sin embargo, a pesar de que en estas preguntas
no se solicita una informacion ni se espera una respuesta, desde el punto de vista formal no se niega su estatus inte-
rrogativo (Escandell-Vidal, 1984). Las preguntas retoricas, en concreto, tienen la funcion de ofrecer informaciones y
pueden servir en ciertos contextos para transmitir una opinion, una idea, una creencia del hablante, e incluso pueden
enfatizar un hecho ya compartido entre los interlocutores (Borillo, 1981). Ademas, la expresion de una interrogacion
retorica suele ir acompafiada de una fuerte emotividad por parte del emisor (Belchi, 1994; Escandell-Vidal, 1999),
como critica, ironia, desacuerdo, etc.
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Una de las caracteristicas mas destacadas de las preguntas retdricas en espaflol reside en su argumentacion inversa
de la presuposicion formulada, es decir, “cuando son totales y se enuncian en forma negativa esperen o admiten una
respuesta afirmativa, y viceversa” (Belchi, 1994: 9), como se ejemplifica en (19). Cuando son parciales, como en
(20), el mecanismo semantico es el mismo, en el sentido que si la pregunta contiene una negacion espera una respues-
ta positiva (del tipo “Todo el mundo hace X”’) o doble negativa (del tipo “Nadie no hace X”).

(19) Contexto: Los amigos del hablante han planeado pinchar un clavo en el neumatico del coche de su profesor
de matematica y quieren que el hablante se sume a ellos. El hablante no tiene la mas minima intencioén de hacerlo y
les pregunta si se creen que esta loco

ESP: ;Acaso creéis que estoy loco?

CH: nan’dao* ni*men’ ren*wei? wo’ feng'-1e® ma®
acaso vosotros creer yo.0OBJ loco-PRF Q,,,
(Acaso creéis que estoy loco?

(20) Contexto: El hablante esta discutiendo con un buen amigo sobre el tema de la muerte. Su amigo le pregunta
si tiene miedo a la muerte y el hablante le pregunta quién no.

ESP: ;Quién no teme la muerte?

CH: shui? bu’pa* si® ne’
quién NEG-temer muerte Q.
(Quién no teme la muerte?

En términos convencionales, algunos autores consideran que las preguntas retéricas se diferencian de otros tipos
de pregunta unicamente en los aspectos pragmaticos y que no difieren de las preguntas informativas desde el punto
de vista sintactico y en cuanto al uso de las particulas (Belchi, 1994; Lii, 2002). A pesar de ser cierto lo que esos
autores afirman, también hay que destacar que otros autores han puesto de manifiesto que existen algunas estrate-
gias de tipo sintactico y prosodico que caracterizan las preguntas retoricas frente a las informativas. En concreto, en
ambas lenguas, las preguntas retdricas suelen caracterizarse por la utilizacion de algunos adverbios negativos (acaso
‘nan’dao”’), verbos modales (poder ‘neng?’), términos de polaridad negativa (nadie/ninguno ‘mei’you’ren’’), for-
mulaciones con negaciones externas (;no es cierto que...? ‘bu’shi*...ma’?’; ;no crees que...? ‘ni*bu’ren*wei’...?")
e incluso unos adverbios o pronombres interrogativos en el enunciado interrogativo (Escandell-Vidal, 1999; Shi,
2018; Yin, 2007).

Desde el punto de vista prosodico, en espafiol, las preguntas retoricas con una connotacion emotiva suelen pro-
nunciarse en una tesitura vocal mas alta y con un rango tonal expandido (Escandell-Vidal y Prieto, n.d.). En cuanto al
chino, ademas de las mismas estrategias prosodicas descritas en espafiol, se ha descrito la presencia de movimientos
tonales mas amplios de lo habitual en las marcas formales de negacion (Shi, 1980: 76).

5. Estrategias para la expresion de las preguntas de intercambio de bienes y servicios en espaiiol y en
chino

Una serie de autores (entre los cuales Eggins (2004), Fawcett (2008) y Halliday, Matthiessen y Halliday (2014))
reconocen que en las interacciones entre los hablantes es comun ofrecer o solicitar bienes y servicios. Cuando un ha-
blante ofrece bienes o servicios, realiza un acto de habla denominado comisivo; cuando los solicita, su acto de habla
es de tipo imperativo. De acuerdo con los actos de habla de Searle (1969), la realizacion de estas fuerzas ilocutivas
mediante una forma interrogativa (como ¢ Te puedo ofrecer un café? o ;Me podrias prestar 5 euros?) es un acto de
habla indirecto. El hecho de utilizar un acto de habla indirecto, segun la teoria de Brown y Levinson (1987) es una
estrategia de cortesia negativa, puesto que tanto el acto de ofrecer como el de pedir amenaza la imagen negativa del
oyente (Haverkate, 2006; Orozco, 2008). En otras palabras, las preguntas imperativas constituyen una forma atenua-
da de imperativo (Alvarez y Blondet, 2003: 5).

5.1.Solicitar bienes y servicios: preguntas imperativas

La funcion de las preguntas imperativas es dar una orden para que el oyente realice una determinada accion. Las pre-
guntas imperativas, que pueden ser tanto totales como parciales, pueden presentar grados diferentes de imperatividad
y cortesia; en este apartado, nos ocuparemos en primer lugar de las preguntas que se configuran como corteses y, a
continuacion, trataremos las descorteses.

Para formular un imperativo cortés, es posible utilizar tanto preguntas totales (21a) como parciales (21b), que en
espaflol no difieren sintacticamente de las preguntas informativas, excepto la presencia habitual de la perifrasis verbal
poder+infimitivo, como en (21a), y algunas expresiones de cortesia, como por favor en (21b). Sin embargo, la dife-
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rencia en cuanto a la funcion pragmatica es importante: a diferencia de lo que pasaria en una pregunta total informativa,
en (21a) el emisor no espera recibir una respuesta que le aclare si el interlocutor seria capaz de pasarle el agua, sino que
le esta pidiendo que lo haga. De la misma manera, en (21b) el hablante no quiere saber por qué razén el interlocutor se
niega a pasarle el agua (circunstancia que no seria cierta), sino que le ordena, de forma atenuada, que lo haga.

Por otra parte, en chino, las preguntas imperativas corteses, tanto totales como parciales, se caracterizan por el
uso habitual de la perifrasis verbal neng” (‘poder’)+verbo, las particulas ma’/ne’, asi como una construccion espe-
cial de orden sintactico dislocado que se marca con una palabra funcional obligatoria, ba® ({!), como se observa en
(21a) y (21b) en las que el orden es SOV: sujeto-ba’-objeto-verbo (Ye, Zhan y Zhou, 2007). La utilizacién del patrén
sintdctico ba’ tiene ciertas restricciones. Solo se pueden utilizar si el verbo es transitivo y acepta construcciones de
doble acusativo, es decir, puede llevar dos complementos directos. Ademas, el objeto directo de la construccion ba’
suele ser algo material especifico y, por afadidura, debe ser informacion conocida por los dos interlocutores (Li y
Thompson, 1989: 463-468; Ye, Luo, Friederici y Zhou, 2000).

(21) Contexto: El hablante esta comiendo con un buen amigo en su piso y, como la comida esta muy salada, le
entra sed. Como el agua no esta a su alcance (esta al lado de su amigo) le pregunta si se la puede pasar.

(a)
ESP: ;(Me puedes pasar el agua?
CH: ni? neng’-ba’ shui3 di*-gei? wo’ ma’
ta poder-ba agua pasar-PREP y0.0OBJ Q,,,

(Me puedes pasar el agua?

(b)

ESP: ;Por qué no me pasas el agua, por favor?

CH: ni* zen’me? bu*ba’ shui*  di*-gei® wo? ne®
ta por qué NEG-ba agua  pasar-PREP y0.0BJ Q;
(Por qué no me pasas el agua?

Desde el punto de vista prosodico, se solia considerar que las peticiones corteses en forma interrogativa (es de-
cir, las preguntas exhortativas) se expresaban en espafiol mediante el mismo contorno entonativo de las preguntas
auténticas informativas (Haverkate, 1994; Quilis, 1993; Sosa, 1999; Tomas, 1990). Sin embargo, estudios recientes
(Alvarez y Blondet, 2003; Devis Herraiz, 2011; Orozco, 2008; Roldan, 2000) han comprobado que las preguntas
imperativas corteses poseen un conjunto de estrategias prosodicas especificas: segiin Estebas-Vilaplana y Prieto
(2010), por ejemplo, en espaiiol peninsular central las preguntas totales corteses tienen una configuracion nuclear ca-
racteristica que se transcribe con H* M%; para la misma variedad no se ha descrito especificamente la entonacion de
las parciales imperativas corteses, pero si la de las parciales corteses de invitacion, que presentan un acento nuclear
L+;H* seguido de un tono de frontera HL% (Estebas-Vilaplana y Prieto, 2010: 38). En cuanto al chino, no se han
podido encontrar descripciones que las caractericen desde la perspectiva suprasegmental.

Por otro lado, con respecto a las preguntas imperativas descorteses, cabe destacar en primer lugar que en las dos
lenguas no se diferencian de las preguntas informativas (parciales o totales, respectivamente), como se observa en
los ejemplos (22a) y (22b), extraidos de (Prieto y Roseano, 2009-2013). Sin embargo, tal y como se ha puesto de
manifiesto en el caso de la interrogativas imperativas corteses, en (22) el emisor no espera recibir una respuesta que
le aclare si los interlocutores tienen la intencion de callar o que le explique por qué razon hablan, sino que solicita
una accion por parte de sus nietos.

(22) Contexto: Los nietos del hablante hacen mucho ruido y no le dejan oir las noticias en la television/radio. El
hablante le pide que se callen.

(a) ESP: ;Queré¢is callar?
CH: ni’men’ neng’ bi*zui® ma’
vosotros poder callar Q,,,
(Podéis callar?

(b) ESP: ;Por qué no os calldis?
CH: ni’men’ zen’me’ bu*bi*zui’
vOsotros por qué NEG-callar
(Por qué no os callais?

47



249 Shang, Peizhu 1% k; Elvira-Garcia, Wendy; Roseano, Paolo. CLAC 88 2021: 235-254

Desde un punto de vista entonativo, las preguntas imperativas descorteses del espafiol se caracterizan por
una configuracion nuclear H+L* L% y una velocidad de habla més rapida y un rango tonal relativamente redu-
cido que las preguntas informativas (Estebas-Vilaplana y Prieto, 2010: 29-38). Con respecto al chino, debido
a la carencia de estudios relativos, no se ha podido caracterizar la propiedad entonativa de este tipo de interro-
gativas.

5.2. Ofrecer bienes y servicios: preguntas comisivas

La funcién principal de las preguntas comisivas consiste en ofrecer al oyente algo material como en el ejemplo (23),
o algo inmaterial como una invitacion o sugerencia como en (24). En ambas lenguas, una pregunta comisiva se puede
contestar con Si/No seguidos de una formula de agradecimiento (como gracias), o incluso un solo agradecimiento
(RAE, 2009: 3162). Sintacticamente, tanto en chino como en espaiiol, las preguntas totales de ofrecimiento no se
diferencian de las totales informativas.

(23) Contexto: Un amigo ha ido de visita a casa del hablante. Cuando llega, el hablante le ofrece une cerveza.

ESP: ;Te apetece una cerveza?

CH: ni? xiang’lai’-bei! pi%jiu® ma®
ta querer-vaso.CLF cerveza Q,,,
(Quieres un vaso de cerveza?

Desde el punto de vista 1éxico, en ambas lenguas pueden aparecer verbos que indican la volicion: en espafiol apa-
recen a menudo los verbos querer, apetecer o gustar (como en el ejemplo 24), mientras en chino se utiliza, ademas,
con frecuencia una construccion del tipo X-no-X que se fundamenta en los verbos de volicion, como xiang’-bu*-
xiang’ (‘desear no desear’) en (24).

(24) Contexto: Después de cenar con un amigo en un restaurante, el hablante se siente muy lleno y le preguntas a
su amigo si quiere dar un paseo con él.

ESP: ;Quieres dar un paseo?

CH: ni? xiang3-bu*-xiang? qu san*bu*
ta desear-NEG-desear ir pasear
(Quieres dar un paseo?

Con respecto a la caracterizacion entonativa de las preguntas totales comisivas, las descripciones tradicionales
del espafiol afirman que se distinguen de las preguntas totales informativas y las de peticion por una curva melodica
de final bajo-descendente (RAE, 2011: 471). En cuanto al chino, no se han documentado hasta la fecha diferencias
entonativas entre ellas, y la diferenciacion se realiza a menudo a través del significado semantico y la situacion con-
textual en que se genera el enunciado.

6. Resumen y discusion

En los apartados anteriores, se han presentado las estrategias lingiiisticas que se usan en espafiol y en chino para
codificar las distintas funciones pragmaticas de la modalidad interrogativa. En esta seccion, siguiendo los resultados
resumidos en la tabla 1, se pretende discutir las similitudes y diferencias entre las estrategias adoptadas por las dos
lenguas para expresar una misma funcion pragmatica.

i) Preguntas informativas. En primer lugar, para la realizacion de una funcion pragmatica informativa, es decir,
preguntas que piden informacion nueva, existen tres tipos de interrogativas informativas en las dos lenguas que se
pueden distinguir por a) el tipo de la informacion nueva que se quiere solicitar y b) la forma de contestarlas (si/no:
totales o con un elemento: parciales).

Las preguntas parciales informativas se pide una informacion especifica de una incognita. En espafiol este
tipo de preguntas estan caracterizas por una configuracion nuclear L* L% y un desplazamiento sintactico de
tipo Q-; mientras el chino mantiene la palabra Qu-in situ. Ademas, en chino, de manera opcional, estas pregun-
tas pueden ir marcadas por una particula ne’. La presencia de la particula ne’ da énfasis al tono inquisitivo y
pone en manifestado que el hablante tiene cierto conocimiento hacia lo que se pregunta (Jin, 2011; Shi, 2004,
20006), por lo que se podria defender que en realidad no son informativas, sino que tienen un ligero sesgo
confirmatorio.
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Tabla 1. Estrategias de expresion y funciones pragmaticas de modalidad interrogativa en espafiol y en chino.

Espaiiol

Chino

Tipo

Estrategia

Estrategia

Preguntas de intercambio de informaciones

Parciales Palabra Qu- + Qu-ex situ + inversion sujeto- | Palabra Qu- + Qu-in situ + (particula ne”) + rango tonal mas
Informativas verbo + L* L% amplio que la declarativa

Totales VSO + L* HH% 1) SVO + ma + entonacion declarativa; 2) construccion
informativas X-no-X + L%

Disyuntivas Conjuncioén o + L+H* HH- L*L% (hai’shi*) + (ne’/a”) + rango elevado y amplio en el primer
informativas constituyente; bajo y reducido en el ultimo

Confirmatorias Pregunta total + H+L* L% 1) Pregunta total + adverbio afirmativo shi + ma’ + entonacion
débiles declarativa; 2) construccion shi-bu-shi VP + L%
Confirmatorias Apéndice confirmativo + L* H% 1) Apéndice confirmativo + entonacion no descrita; 2) pregunta
fuertes total + ha” + rango tonal mas bajo que las totales ma’

Eco de (Particula introductora que) + réplica (Palabra introductora ni’shuo’/ni’wen®) + réplica estructural +
comprension estructural + L+jH* L% entonacion no descrita

Eco de sorpresa

1) Total: (Que) + L+ H* HH%; 2) Parcial:
(Que) + Qu-ex situ + L+i{H* HH%

1) (ni3shuo!/ni*wen) + réplica estructural + entonacion no
descrita; 2) total sin ma + altura tonal mas alta; 3) total con ma’
+ rango expandido y superior

Retoricas

(Acaso, nadie/ninguno, ;jno es cierto que...?/
Jno crees que...2/ ;no es verdad que...?,
poder, etc). + (supuesto compartido) +

(nan’dao?, shui’bu’...?, neng’, bu’shi’ ...ma"?, ni*bu'ren'wei’...?,

etc.) + (supuesto compartido) + rango alto y expandido +
focalizacion en las marcas de negacion

entonacion alta y rango expandido

Preguntas de intercambio de bienes y servicios

Imperativas Poder + inf. + (por favor) + H% Neng? + construccion ba® + SOV + ma’/ne” + entonacién no
corteses descrita

Imperativas H+L* L% + velocidad de habla rapida y No se encuentran diferencias morfosintacticas + entonacion no
descorteses rango tonal reducido descrita

Comisivas (Desear, querer, gustar, apetecer, etc.) + Verbo/construccion de volicion xiang? o xiang’bu*xinag® +

L+iH* HL% para las preguntas parciales de | entonacion no descrita

ofrecimiento de invitacion

Las preguntas totales informativas requieren una respuesta si/no. Estas se caracterizan en espafiol por un orden
sintactico VSO y un patrén entonativo final ascendente L* HH%; mientras el chino, dispone de dos grupos de estra-
tegias para conseguir esta funcion pragmatica. La primera es la realizacion de la pregunta total mediante la particula
ma’, de tono neutro; la segunda se realiza mediante una estructura sintactica X-no-Xy un tono de frontera bajo-des-
cendente. Los dos tipos de preguntas totales informativas son intercambiables cuando el hablante no se inclina hacia
una respuesta determinada (Yuan y Yurie, 2019). La diferencia entre ellas reside en que la particula ma’ expresa un
matiz de cortesia/formalidad (Wang, 2016).

Las preguntas disyuntivas informativas, comparten una realizacion prosddica general en las dos lenguas. Pero a
diferencia del espafiol, la presencia de la conjuncion hai’shi? (“0” en espafiol) no es obligatoria en chino si existe una
particula modal para conectar las diferentes alternativas.

ii) Preguntas confirmatorias. Segtn el grado de creencia que el hablante posee ante el predicado, las preguntas
se describen como confirmatorias. Estas se pueden subdividir a su vez en confirmatorias fuertes o débiles, segtn el
grado de certeza del hablante.

Las preguntas confirmatorias débiles estdn codificadas en espafiol por un tonema descendente L* L% tipico de las
declarativas. Mientras en chino, las estrategias principales para realizar la misma funcion consisten en la construc-
cion shi-bu-shi VP'y el tono de frontera bajo L%.

Las confirmatorias fuertes se realizan en las dos lenguas mediante unos apéndices confirmativos e interjeccio-
nes (por ejemplo, jno?, jverdad?, ;eh?, etc.) que contribuyen a enfatizar las expectativas del hablante por obtener
una confirmacion de lo que se emite en la parte anterior del enunciado, el cual tiene normalmente una forma de
declarativa. Prosddicamente, en espafiol estos apéndices se pronuncian con un tonema ascendente L* H% de los
interrogativos prototipicos, mientras en chino no se han encontrado datos relativos a la caracterizacion entonativa
de los mismos. Aparte de eso, en chino existe una segunda manera para realizar las confirmatorias fuertes, que esta
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caracterizada por el uso de la particula final ba” y un rango tonal més bajo que las totales informativas ma’ (Wang
y Ruan, 2005).

iii) Preguntas eco. Las preguntas eco de comprension son aquellas en las que se pide una repeticion o confir-
macion de la informacion anterior. Se expresan, en las dos lenguas, mediante una réplica sintactica de las preguntas
originales y, de manera opcional, una marca introductora que encabeza la pregunta.

En espafiol, las preguntas eco presentan diferencias segun si son de comprension o de sorpresa. Las eco de com-
prension se caracterizan por un acento nuclear ascendente y un tono de frontera final bajo (L+;H* L%). En cambio,
las eco de sorpresa se caracterizan por un tono de frontera final alto-ascendente HH%. Ademas, las eco de sorpresa
del espafiol pueden presentar una estructura Qu-in situ imposible en las parciales originales.

En chino, las preguntas eco siempre se mantienen una forma de Qu-in situ. Por lo demaés, se expuesto que los
dos tipos que tradicionalmente se consideran en chino como interrogativas totales informativas (total sin la particula
ma; total con ma’+rango expandido y superior) se acercan mas a una pregunta eco, ya que expresan una sorpresa del
hablante hacia lo que ha visto, oido e incluso inferido del contexto.

iv) Preguntas retdricas. La funcion asertiva de la modalidad interrogativa se realiza por medio de las preguntas
retoricas, que en las dos lenguas se codifica de forma muy similar. Basicamente, la argumentacion afirmativa se con-
sigue en espaiiol y en chino a través de un conjunto alternativo de estrategias morfosintacticas tales como el uso de
un adverbio negativo (por ejemplo, acaso), término de polaridad negativa (como nadie, ninguno, etc.), formulacion
con negacion externa (como ¢ No es verdad que...?), el verbo modal poder, asi como algunas palaras interrogativas.
Con respecto a las estrategias prosodicas, en general, las preguntas retoricas se caracterizan por una altura tonal mas
alta y un rango expandido en las dos lenguas.

v) Preguntas imperativas y comisivas. Por ultimo, la funcion pragmatica imperativa y comisiva se realiza, mor-
fosintacticamente, de manera similar a las preguntas informativas en chino y en espaiol.

En concreto, para la realizacion de un imperativo cortés, el espafiol usa sobre todo la perifrasis verbal poder+inf.,
algunas expresiones corteses (por ejemplo, por favor), asi como un final entonativo mayormente ascendente. En chi-
no, tanto los imperativos corteses como los descorteses se distinguen de las interrogativas neutras por la presencia de
una construccién ba’ de orden sintactico SOV.

Por otro, el espaiiol diferencia los imperativos descorteses de las preguntas neutras entonativamente mediante:
una configuracion nuclear H+L* L%, una velocidad de habla mas rapida y un rango general reducido. En chino, de-
bido a la carencia de estudios, no se ha podido describir este tipo desde un punto de vista entonativo.

Por ultimo, la funcidon pragmatica de ofrecimiento se expresa mediante las preguntas comisivas y se caracteriza
en espafiol y en chino por la utilizacién de unos verbos de volicion (por ejemplo, querer, apetecer, gustar, etc.). En
cuanto a la caracterizacion proséddica de este tipo interrogativo, aunque no esta claramente descrita ni en cualquiera
de las dos lenguas, en espafiol, tradicionalmente, se ha considerado que estas preguntas presentan una curva melddica
de final descendente (RAE, 2011: 471), especificamente, un patréon entonativo L+jH* HL% en caso de que sea un
ofrecimiento de invitacion (Estebas-Vilaplana y Prieto, 2010: 38).

7. Conclusiones

Los resultados que hemos discutido en este trabajo suponen el primer intento de analisis contrastivo espafiol-chino
sobre las estrategias de expresion de modalidad interrogativa a partir de un punto de vista funcional-pragmatico.

En concreto, a través del estudio comparativo, se ha evidenciado el caracter general e interidiomatico de los valores
funcional-pragmaticos de la modalidad interrogativa y las diferencias en las estrategias lingliisticas adoptadas por
cada lengua.

Mas especificamente, se ha podido confirmar que, en general, la modalidad interrogativa se asemeja en las dos
lenguas en las funciones pragmaticas que se pueden realizar dentro de las dos dimensiones fundamentales del in-
tercambio comunicativo: intercambio de informaciones; intercambio de bienes y servicios. En la primera categoria,
la manera de pedir y ofrecer informacion estd vinculada al grado de certeza que tiene el hablante hacia el contenido
proposicional y, a veces, a la necesidad de reproducir lingiiisticamente o pragmaticamente el discurso anterior (por
ejemplo, en las preguntas eco). En la segunda clase, el acto de pedir y ofrecer bienes y servicios (en concreto, actos
imperativos y comisivos) también puede conllevar una atenuacion o intensificacion de acuerdo con la voluntad del
enunciador, la cortesia, la relacion social entre los participantes o el efecto comunicativo que se quiere conseguir en
la interaccion conversacional.

Desde el punto de vista de su realizacion lingiiistica, nuestro analisis reafirma el caracter sintético y analitico del
espafiol, donde ademas del modo verbal, la entonacion y el orden sintactico tienen un peso expresivo relevante en
la expresion de un acto de habla de las interrogativas. Mientras en chino, en cambio, debido al caracter analitico,
la codificacion y la diferenciacion de las funciones pragmaticas se realizan en su mayoria a través de las particulas
modales y algunas construcciones sintacticas. Ademas, en comparacion con el espafiol cuya entonacion se describe
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en términos de ascensos y descensos en el tonema, el chino, al ser una lengua tonal, utiliza los parametros de rango
tonal y de duracién para caracterizar las propiedades entonativas. Pero en general, se observa que el chino presenta
un menor grado de dependencia de la entonacion debido al marcaje morfologico de particulas modales.

Este hecho pone de relieve la necesidad de disefiar métodos educativos para practicar y mejorar la produccion en-
tonativa del espafiol por parte de los sino-hablantes, a la vez que permite determinar en qué casos las diferencias entre
las funciones expresivas de entonacidon y un proceso entonativo distinto pueden causar una transferencia prosddica
negativa entre el espafiol y el chino.
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Apéndice: Lista de abreviaturas

ADV Adverbio

CLF Clasificador

CONJ Conjuncion

INF Infinitivo

INTERJ Interjeccion

NEG Negacion, negativo

OBJ Objeto

PREP Preposicion

PRF Perfecto

Q Particula interrogativa

A% Sintagma verbal
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Abstract

Despite the increasing number of studies in L2 prosody, little research has been
carried out on the Chinese-Spanish language pair. This article sets out to examine
the L2 acquisition of nuclear contours and pitch implementation details of Spanish
spoken by Chinese speakers. To this end, 555 utterances (produced by 37 informants)
were analyzed within an autosegmental-metrical framework, and pitch values were
evaluated using long-term distributional (LTD) and pitch dynamism quotient (PDQ)
measures. The results suggest a hierarchy of difficulties in acquiring the prosodic
features of different sentence types. The most salient intonational error made by the
Chinese learners was the tendency to replace low nuclear accents with high/rising
tones. Furthermore, the higher pitch level, narrower span, and lower FO variance found
for Chinese speakers lend support to previous hypotheses which proposed a general
pitch compression pattern for L2 speech. Nevertheless, with increasing proficiency in
Spanish, learners appear to develop more target-like intonation contours and pitch
profiles. Finally, gender and stress effects as well as other interactions prove that L2
prosody learning is more complex than previously stated, and is influenced not only
by the L1 system and oral competence but is also correlated with some psychological
and sociocultural factors.

Key words: Nuclear contour; pitch characteristics; L2 speech acquisition; prosodic
transfer; Peninsular Spanish by L1 Chinese speakers.
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Resumen

A pesar del creciente nimero de estudios sobre L2, el par de lenguas chino-
espafiol ha sido abordado en escasos estudios. Este articulo examina la adquisicion de
los contornos entonativos y los detalles de implementacion tonal del espafiol por parte
de los sinohablantes. Para hacerlo, se han analizado 555 oraciones producidas por 37
informantes usando la teoria métrico-autosegmental, y se han evaluado actsticamente
sus valores tonales a través de las medidas de distribucién a largo plazo (LTD) y el
cociente del dinamismo de tono (PDQ). Los resultados sugieren una jerarquia de
dificultad en la adquisicion de los patrones entonativos relacionada con los diferentes
tipos oracionales. Ademas, el error entonativo mas destacado para los sinohablantes
es la tendencia a reemplazar los acentos nucleares bajos por tonos altos/ascendentes.
Ademas, nuestros resultados apoyan las hipdtesis que proponen una tendencia general
de compresion tonal en la L2, ya que se ha documentado un nivel tonal mas alto, un
rango mas reducido y una variacion menor de FO en los sinohablantes que en el grupo
control. Sin embargo, los aprendices parecen desarrollar contornos entonativos y
perfiles tonales mas parecidos al objetivo a medida que aumenta la competencia en L2.
Finalmente, el efecto del género y acento, asi como otras interacciones, demuestran
que la adquisicion de la prosodia es mas compleja de lo expuesto anteriormente, y
que se ve influenciada no solo por el sistema de la L1 y las competencias orales, sino
también por factores psicologicos y socioculturales.

Palabras clave: Contorno nuclear; caracteristica tonal; adquisicion del habla de
L2; transferencia prosoddica; espafiol peninsular por los sinohablantes.

1. Introduction

Prosody in second language acquisition (SLA) research has long been promoted
through a monolingual linguistic ideology. The vast majority of SLA studies on
phonetics and phonology, to date, overtly or covertly tend to treat native speakers as
a yardstick for second language (L2) learning. In this regard, L2 learners are defined
as failed and deficient monolinguals that will not achieve a native proficiency because
of their unchangeable conditions at birth (Cook, 2012; Ortega, 2010, 2011, 2014).
However, since the mid-1990s, there has been continual criticism against this dominant
paradigm and the concept of monolingualism as a default norm for SLA. For instance,
Ortega pointed that the major deleterious consequence of the monolingual view is
that it unethically turns bilinguality into an invisible reality by “erasing bilinguals’
other language competence from analysis” (2010: 56). To overcome this pervasive
monolingual bias, a new trend of bi/multilingual turn has been developed in recent
years (May, 2013; Ortega, 2010,2011,2014; Valdés, Poza & Brooks, 2015). The creativity
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of this new paradigm is that it conceives SLA as a dynamic and constantly interactive
state between the first (L1) and the second language, rather than the sum of two clearly
separate monolinguals (May, 2013). Besides, instead of examining SLA development
based on native speakers, it proposes to investigate learners’ total language repertories,
and utilize fully-developed bilinguals or successful L2 users as a new empirical baseline
for L2 learning (Cook, 2016; Ortega, 2010, 2014).

Despite the advantage of a bilingual approach portraying a more complete picture
for SLA research, it has not been sufficiently worked out to replace the predominant
SLA theories, at least in the domain of phonetics and phonology. The main causes
of this, according to May (2013), have been correlated with the ideological roots of
monolingualism as the normative condition of the discipline. Another possible reason
lies in the ambiguity and complexity of correctly defining the mature and experienced
L2 users as the reference for SLA (Cook, 2016). Moreover, the lack of integration
between theories and practices in different SLA contexts and fields also have stunted
the epistemological change toward bilingual turn in SLA (Pandey, 2016). Finally, as
mentioned by Pandey (2016), cross-continental examples or typologically distinct
language pairs are still needed to explore the global appeal of current frameworks
on the bilingual turn. Given these remaining uncertainties in the bilingual turn and
the typological distance between Chinese and Spanish prosody (see the discussion in
section 2.1), we decided in this study to investigate SLA from the classical view of native
speakers. Unlike Spanish and most Romance languages that are intonation languages,
Chinese is widely known as a tonal language, with each tone having a different
internal pattern of rising and falling pitch contours (Yip, 2002). Arguably, problems
would arise when comparing the intonation of Chinese with Spanish, given that the
pitch contours of Chinese are highly dependent on the tone type of the sentence-
final syllable. Therefore, rather than direct comparisons across learners’ language
pairs, it seems to be more feasible in our research to interpret the L1 influence on L2
acquisition based on previous empirical studies on Chinese prosody. The L2 transfer
to L1 prosody from the opposite direction will be considered for further research.

Cross-language transfer effects have been discussed over the last decades in SLA
research and most studies have focused on segmental differences across languages.
However, several intonational aspects, for instance, FO register, pitch range, and
intonational pitch patterns are, in essence, more vulnerable to cross-language
influences, and therefore more difficult to learn, to interpret, and to investigate in SLA
(Mackay, 2000; Atoye, 2005; Mennen, 2014, 2015). These difficulties in L2 prosody
are not merely caused by the typological distance between the phonological and
phonetic systems of the L1 and the L2, but are also closely linked to the “complexity
and multidimensionality” of intonation (Mennen & Leeuw, 2014: 187). Intonation

Vigo International Journal of Applied Linguistics ————— 131
58



VIAL n_19 - 2022

can interact with other prosodic structural elements (e.g. duration, rhythm, intensity
and lexical stress) and signal multiple pragmatic functions in the speech. Therefore,
it is difficult to determine whether some intonational variations in the phonetic
implementation are either categorical or gradient to the phonological representations
(Mennen, 2015; Nolan, 2006). Besides, the divergence of different types of frameworks
on prosodic typology (e.g. see the discussion between Beckman & Venditti, 2011;
Hyman, 2006, 2012; Jun, 2006; Ladd, 2001) adds to the existing difficulty of describing
and characterizing intonational features. This methodological issue remained unsolved
in the prosodic field until the advent of the AM (autosegmental-metrical) theory that
has allowed researchers to analyze and uniformly compare the intonation systems of
many languages.

The broadly recognized autosegmental-metrical framework was developed around
the core idea of isolating the categorial phonological elements from its surface phonetic
realization (Gussenhoven, 2004; Ladd, 1996; Pierrehumbert, 1980). This separation
between the phonological and phonetic dimensions is of great importance, not only
for the prosodic investigation of a wide variety of languages (e.g. Hualde, 2003; Face
& Prieto, 2007; Estebas-Vilaplana & Prieto, 2008, 2010 for Spanish; Tseng, Huang, &
Beckman, 2011 for Mandarin Chinese), but also for cross-language or cross-dialectal
comparisons of intonation (e.g. English and Spanish comparison by Bowen, 1956 and
Vilaplana, 2008; Mandarin and English by Crosswhite & McDonough, 2000; Spanish
and Catalan by Vilaplana, 2008; Majorcan and Minorcan Catalan by Paya & Vanrell,
2005). According to the AM theory, intonational pitch contours are phonologically
comprised of two types of tonal units: pitch accents and boundary tones, which are
realized as either a high or low tone attached to metrically prominent syllables or
the edges of prosodic phrases. Different languages may differ typologically in the
inventory of pitch accents, boundary tones and combinations, using strategies of the
structural elements according to the text structure (Graham & Post, 2018; Ladd, 1996;
Mennen, 2015). Beyond this, the surface phonetic shapes (e.g. pitch height, pitch span,
alignment, speech rhythm, etc.) of the intonation primitives (basic components) may
also vary to different degrees because of different conventions of pitch implementation
across language communities.

Furthermore, in the recently developed L2 Intonation Learning Theory
(LILt), Mennen (2015) suggested that there can be some cross-language intonation
differences in the semantic and frequency dimensions, not merely in the systematic (or
‘phonological’) and realizational (or ‘phonetic’) aspects. Concerning deviations in the
semantic dimension, Chinese learners of L2 English were found to have difficulties
in signaling new information (Juffs, 1990), marking contrastive stress (Wennerstrom,
1998) and prominence relationships (McGory, 1997) in a native-like way, even
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having reached a high level of proficiency in the L2. Besides, significant contrasts
were observed in the frequency of usage of phonological tones in the L1 and the L2,
probably due to the transfer of the first language (see examples in Backman, 1979;
Hewings, 1995; Jilka, 2000; Mennen et al., 2010). Based on this multi-dimension
modeling, L2 intonation research is expected not only to examine learners’ phonetic
and phonological deviations from the target language but also to shed new light on
their ability to use appropriately different categorical types and their ability to use
intonation to signal different functional meanings in the cross-language speech.

Overall, the current study was undertaken based on the deep phonological
understanding of intonation (AM) and previous evidence developed in the L2 prosody
learning model (LILt). It was of interest to investigate the systematic acquisition of
the intonation contours and pitch implementation details in five question types with
different linguistic meanings in Spanish by L1 speakers of Mandarin Chinese and
Peninsular Spanish. Furthermore, this study examined the correlation between different
pitch variables and compares prosodic performance across different proficiency levels,
question types, stress positions, and gender. The rest of the paper is structured as
follows: Section 2 describes the intonation system of Peninsular Spanish and Mandarin
Chinese and reviews the existing literature on pitch range implementation. Beyond
this, the cross-language differences between L1 and L2 prosody will be introduced
in this section. Next, Sections 3 and 4 describe the present study with the specific
research questions and the methodology. Sections 5 and 6 report the experimental
results and discuss the main findings of the work. Finally, in Section 7, we present
the conclusions, the pedagogical implications, and some potential limitations of the
current study.

2. Literature review

2.1. Intonation contours in L1 and L2

As Spanish is an intonation language, there is a general consensus on the use of
ToBI (Tones and Break Indices) labeling systems for the description of intonational
phonology. ToBI conventions distinguish two types of tonal events (pitch accents
and boundary tones) and describe the intonational patterns by means of two tones
that indicate prosodic level (e.g. low is L, high is H). If the tone is associated with a
prominent or metrically strong syllable, the letter is followed by a star (*), for example,
L* stands for a low stressed syllable. In Spanish, if the prominent syllable has more
than one tone attached, the tones are linked with a plus sign and the star indicates
the position of the stress. For example, L+H* signals a rising stressed syllable, whereas
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L*+H signals a low stressed syllable and a high poststressed syllable. The group of tones
associated to a strong syllable is called a pitch accent. If the tone is associated with
the edge of an intonation group, it is marked with a percentage sign (%) when the
intonation group is final (signaling an intonation phrase), or with a dash (-) when it is
non-final (signaling an intermediate phrase).

Based on the ToBI framework, 2 monotonal pitch accents (L*, H*), 3 bitonal
pitch accents (L+H*, L+;H*, H+L*), 2 monotonal boundary tones (L-/L%, H-/H%)
and 2 bitonal boundary tones (LH%, HL%) (see the schematic representations in
Figure 1) have been proposed for the nuclear configuration of questions in Peninsular
Spanish (Estebas-Vilaplana & Prieto, 2010; Estebas-Villaplana, 2008; Face & Prieto,
2007; Hualde & Prieto, 2015; Prieto & Roseano, 2019). While the monotonal
accent L* is commonly found in the nuclear position of interrogative modality (e.g.
in the nuclear location of information-seeking yes-no questions, information-seeking
wh-questions, confirmation-seeking tag questions as well as the final constituent of
disjunctive questions), the high pitch accent H* often appears in the nuclear position
of echo and rhetorical questions (Estebas-Vilaplana & Prieto, 2010). With regard to the
bitonal accents L+H* and L+;H*, these are frequently linked to obviousness meanings
or some nuance of surprise and exclamation, and normally appear in statements of
the obvious, exclamative statements and various counterexpectational questions of
Peninsular Spanish. The phonetic distinction between the two accent types typically
lies in the FO scaling, with L+jH* exhibiting a step rise into the highest peak of the
utterance. In contrast with the two previous rising accents, in Peninsular Spanish a
falling pattern (e.g. the H+L* L% found for confirmation-seeking yes-no question) is
frequently used to express “the degree of commitment that a speaker has in the truth-
value of a proposition” (which technically has been called the epistemicity) (Roseano,
Gonzélez, Borras-Comes, & Prieto, 2016: 3). Nevertheless, the epistemicity encoded
by the intonation strategy is generally considered to be weaker than that marked with
confirmative tags, for example, ;no? (no?), jverdad? (is it?), jno es cierto? (isn't it?). In
Spanish, these syntactic structures are typically pronounced with a low nuclear accent
L* followed by a high-rising boundary tone H%. Aside from tag questions, the H% or
H- edge tone is also attested in information-seeking yes-no questions and the non-final
constituents of disjunctive questions. Conversely, the low-falling boundary tone L%
is usually observed at the end of information-seeking wh-questions and disjunctive
questions as well as confirmation-seeking yes-no questions.
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Figure 1. Schematic representations of the pitch accents and boundary tones of
Peninsular Spanish questions presented in our study (adapted from Estebas-
Vilaplana & Prieto, 2010: 19-21)

Nuclear pitch accents

L* H* L+H* L+H* H+L*

Boundary tones

~ /| i /\ \

L-/L% H-/H% HL%

In Mandarin Chinese, however, the realization of intonation types differs strongly
from intonation languages such as English and Spanish, where pitch contours are used
to convey linguistic meanings and communicative purposes (Prieto & Roseano, 2019)
although it is worth noting that pitch variation is typically accompanied by changes in
other prosodic features, like duration, amplitude, or voice quality. As a tone language,
on the one hand, the key issue in Chinese prosody research is concerned with the
interaction between tone and intonation. It has long been established that Mandarin
Chinese has four lexical tones and one neutral tone in its inventory, namely, tonel
(high), tone2 (rising), tone3 (falling-rising), tone4 (falling), and tone0 (phonological
neutral). Though both tone and intonation use FO as a primary cue, the functional load
of FO in Chinese lies mostly in word distinction (Chen & Gussenhoven, 2008; Yuan
& Shih, 2004). Thus, it is expected that intonational meanings in Mandarin Chinese
might be recognized through the modification of other prosodic indicators (normally,
pitch range, pitch level, and duration), due to the restriction in manipulating the FO
curve (Chen & Gussenhoven, 2008). On the other hand, despite the growing body
of knowledge on tone-intonation interaction (Chao, 1968; Chen & Gussenhoven,
2008; Girding, Zhang, & Svantesson, 1983; Kochanski & Shih, 2003; Wu, 1982;
Xu, 2005, 2015; Xu & Wang, 2001; Yuan, 2004, 2006; Yuan & Shih, 2004), there
seems to be no consensus as to the formulation of a general framework for Chinese
prosody. Various models have been proposed to investigate the Chinese intonation
mechanism, the most influential ones being the following: the PENTA model (Xu,
2005; Xu & Wang, 2001), the STEM-ML model (Kochanski & Shih, 2003) and the
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Static Target model (Shih, 1988). Although models differ in the way they interpret
and analyze intonation and its interaction with lexical tones, it is generally accepted
that the intonation of Chinese questions and statements diverges increasingly at
the sentence-final location. These observations are generally in line with the ToBI-
based intonation school who tends to differentiate intonation types through the final
nuclear configuration. Nevertheless, the high (H-/H%) and low (L-/L%) boundary
labels used in ToBI systems were found to be problematic for the prosodic annotation
of Mandarin Chinese (e.g. Pan-ToBI or C-ToBI system), particularly in the intonation
of questions, due to the fact that the surface FO contour of Chinese questions could
have either a rising or falling end depending on the tonal identity of the last syllable.

The typological differences of prosodic structure and intonation mechanism
between the tone languages and the intonation languages could pose significant
challenges for L2 learners of tone languages over the course of learning an intonation
language. In the last decades, with the growing body of literature on L2 prosody
acquisition, various intonation errors have been reported for Chinese learners of
L2 English. For instance, it has been found that Chinese speakers of English tend
to employ systematically high-level tones (H*) in target nuclear accents where the
phonetic realization is characterized by a low plateau (henceforth L*) during the
stressed syllable (Barto, 2015; Hong, 2012; Ji, 2010; Ji et al., 2009, 2012; Shao et al.,
2011; Xu, 2009). The tendency to use high-level tones in the L2 nuclear position has
been mostly correlated with the lack of a steady low tone (L*) in the tonal inventory
of Chinese (Ji et al., 2009; Yuan et al., 2019). Additionally, the intonation stress in
Chinese is achieved by mainly raising the H target tone rather than changing the low
tone. Therefore, as suggested by Ling (2003) and Jia, Xiong & Li (2005), Chinese
learners may unconsciously transfer the high tone strategy from their L1 to the L2
target intonation patterns when speaking an intonation language like English.
Compared to the numerous findings regarding L2 English intonation produced by
Chinese speakers, little research has been carried out in the case of language contact
between Spanish and Chinese. To our knowledge, the only empirical investigations
carried out have been those by Cortés Moreno (1997, 1999, 2001, 2004, 2005) and
Liu (2005) on the L2 acquisition of Spanish prosody by Mandarin-speaking Taiwanese
students. Specifically, Cortés Moreno (1997, 2004) found that Taiwanese students had
considerably more problems producing the L2 Spanish intonation than perceiving
it, even advanced learners who had shown native-like performance in perceiving the
target intonation patterns. Moreover, studies by Cortés Moreno (2001, 2005) seem
to suggest a hierarchy of difficulties in the acquisition of L2 Spanish intonation types
whereby yes-no questions were the most difficult pattern to learn in comparison to
statements and wh-questions. This ranking of learning difficulties holds essential
implications for L2 prosody teaching. However, it is interesting to note that the said
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proposal was the opposite of the sequence put forth by Yuan et al. (2019). In this
latest study, statements were reported to be the most difficult L2 patterns for Chinese
students due to their less perceptually salient target pitch movements compared to yes-
no questions and requests, which involve more H-L contrasts.

2.2. Cross-language research of pitch range variation

Aside from the phonological system, languages may also differ typologically in the
way they use pitch to phonetically implement the categorical elements. According to
Ladd (1996), Cruttenden (1997) and Gussenhoven (2004), there are two main types
of pitch range variation, namely, level and span. Whereas pitch level, or “register” has
been referred to as the overall height of a speaker’s voice (Cruttenden, 1997), span, or
“FO range” has been described as a speaker’s “excursion size” of range of frequencies in
the speech (°t Hart, Collier & Cohen, 1990: 75). A positive correlation exists between
the two dimensions of pitch range; the higher the FO level, the wider the pitch span
(Urbani, 2012). In Gussenhoven’s view (2004), the phonetic implementation of
pitch values has generalizability in the paralinguistic intonational meanings and can
be explained using a number of biological codes. For instance, the Frequency Code,
which is based on the correlation between the size of the larynx and the rate of vocal
fold vibration, suggested that a higher pitch frequently signals a smaller larynx and
expresses speaker uncertainty, whilst a lower FO tends to be associated with a larger
organ of production and an assertive interpretation (Ohala, 1984, 1994).

Based on the universality of biological codes, however, some languages were found
to go against the general form-function patterns and show some language-specificities
in the use of pitch codes. Evidence for this tendency of cross-language differences
can be found in a growing number of recent studies in which different languages or
language varieties have been reported to have different levels of pitch range and FO
variability in the speech. A crucial difference was found, for example, between tone
languages such as Mandarin Chinese and stress languages like English. Compared to
English, Mandarin Chinese shows generally higher pitch level, greater FO fluctuation,
and faster pitch change rate in the prose passage (Keating & Kuo, 2012; Eady, 1982)
as well as wider FO span in broadcast news speech (Yuan & Liberman, 2014). Similar
FO features of higher register and wider span were also reported in the Chinese
dialect Min when compared with American English (Chen, 2005). Nevertheless, in
Cantonese-English bilingual children’s speech, significantly lower values of speaking
fundamental frequency and FO range were found for Cantonese speakers than for
English-speaking children (Ng, Hsueh, Leung, & Shing, 2010). This difference in pitch
implementation might be correlated with the tonal structure of Cantonese, although
language proficiency and sociocultural conventions may also play a role in the
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divergence of voice pitch characteristics. Furthermore, a recent study on cross-language
comparison suggested a wider FO range and higher FO register in native Chinese speech
than in native Japanese speech (Shi, Zhang, & Xie, 2014). However, when Japanese
was compared to American English, Spanish and Dutch, it was found to have the
highest values of mean FO in read speech (Hanley, Snidecor, & Ringel, 1966; Van
Bezooijen, 1995). The higher pitch values found for Japanese speakers, particularly for
Japanese women, are not due to mere physiological or anatomical differences across
gender and language communities (Rendall, Vokey, & Nemeth, 2007; Van Dommelen
& Moxness, 1995), but are more closely linked to the social-cultural behaviors and
relative powerlessness image of Japanese women (Van Bezooijen, 1995). Aside from
the above-mentioned cases, further support for cross-language pitch value differences
can be found in a large number of studies on distinct language pairs (see Mennen et
al., 2014 and Ordin & Mennen., 2017 for a short review).

Compared to the accomplishments of cross-language research, few studies have
shed light on L2 speech deviations from the target language. Because the acquisition
of L2 intonation always entails some degree of interaction between the L1 and L2
systems, it is expected that the cross-language differences in the FO register and span
may also appear in the L2 production. Generally, it is suggested that L2 learners have
a compressed FO span and less variable pitch when compared to native speakers of the
target language. For instance, Chen (1972) and Juffs (1990) reported that Chinese L2
learners had a narrower FO span than native speakers of English. Recently, using a large-
scale dataset extracted from a language learning app, Yuan et al. (2018) reconfirmed
that, compared to that of native English speakers, the speech of Chinese L2 learners
was characterized by a narrower pitch span, slower pitch change rate and more small
“ripples” on the FO contour. In addition, it was found that Chinese learners of L2
English and L2 German had higher values than native speakers in FO span on the
phoneme level, and in pitch change amount on the utterance level, due to the negative
influence of L1 mandarin prosody (Ding, Hoffmann, & Hirst, 2016; Ding, Jokisch,
& Hoffmann, 2012). This general trend of compressed range and less FO variability
in L2 speech can be observed in many L.1-L.2 combinations, for example, in Spanish
learners of L2 English (Backman, 1979), in Chinese learners of L2 Japanese (Shi et al.,
2014), among many others. The consistency seen in L2 pitch implementation patterns
is probably influenced by the L1 prosody, but more frequently it has been correlated
with learners’ lack of confidence or cautiousness when speaking a non-native language
(Mennen, 1998; Shi et al., 2014; Volin, Poesova & Weingartova, 2015). Another
plausible reason for those L2 speech deviations could be that learners are too focused
on the segmental pronunciation and stress emphasis, thus, there might be a lack of
attention given to extending and varying the FO pitch in a native-like way (Zimmerer
etal., 2014).
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In light of all these findings, it seems that there is a universal trend of pitch range
compression when speaking an L2. However, in previous studies, most experiments
were conducted with a small number of subjects. As a result, the conclusions drawn
are potentially less convincing due to the high variability of the FO range within
speakers (Ladd, 1996). Another problem concerning previous studies is that in some
cases the pitch range has been treated as a unitary concept without distinguishing the
level from the span (Mennen et al., 2014), and have analyzed the data using different
quantification measures. Most importantly of all, to date, none of the studies have
explored the L2 pitch implementation characteristics of Spanish by L1 Chinese
learners, thus, this research would be interesting evidence for the investigation of a
general pitch compression pattern in the L2.

3. The present study

As can be seen in the literature review, prior studies in L2 prosody learning
give inconsistent evidence for the cross-language differences in the phonological
and phonetic dimensions, either due to the different speaking materials and
quantification methods used in the research or because of the different language
pairs under investigation. Of these studies, few have shed light on the production
of Spanish intonation by L1 Chinese speakers, probably owing to the typologically
substantial differences between the two language systems. Therefore, with the present
study we intend to fill the existing gap in second language research and investigate the
acquisition of intonation contours and pitch implementation details in L2 Spanish, by
taking into account proficiency level (or L1), question type, gender and stress position.
Specifically, the current study addresses the following questions:

1. Isthe L1 prosodic system transferred (either positively or negatively) to the L2
Spanish intonation and therefore can the L1 account for some L2 deviation
errors? If so, does the acquisition of L2 intonation patterns reflect different
levels of proficiency?

2. Does the acquisition of pitch implementation details (as measured by six pitch
variables based on the FO distribution: mean FO, max FO, min FO, 100% span,
80% span and Pitch dynamism quotient -PDQ-) in an L2 reflect different
levels of proficiency, and do they differ among different question types or
stress positions as well as between male and female speakers?

3. Do our findings of L2 pitch range variation point towards a universal
developmental trajectory (narrower span and less variable pitch) during the
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L2 learning process, or are they highly dependent on the L1-L2 language pairs
under study?

4. Does the acquisition of L2 Spanish intonation show different levels of
difficulty depending on pragmatically different question types, and, if so,
does this difficulty ranking exist only in the phonological dimension, or it
can also appear in the phonetic dimension?

4. Methodology

4.1. Participants

The subjects of the present study were 5 native speakers of Peninsular Spanish
and 32 learners of Spanish with Mandarin Chinese as their first language. The age
of the participants ranged from 18 to 31 years (mean age: 23.97; SD=2.872). None
of the individuals reported any speech, hearing or communicative impairments. The
native control group consisted of 5 women who were born and/or lived for more than
20 years in Barcelona, and who had a comparable level of education (mean age: 23.2;
SD=4.87). Although some of these participants were Catalan-Spanish bilinguals, they
reported that Spanish was their dominant language.

As for the Chinese speakers (26 females and 6 males), they were all students and
lived in Barcelona at the time of the recordings (mean age: 24.09; SD=2.53). Peninsular
Spanish was the language variety (dialect) to which they had been predominantly
exposed both during their leaning period in China and their immersion period
in Spain. The L2 participants were divided into 2 groups according to proficiency
level in line with the Common European Framework of Reference for Languages
(CEFR): intermediate level (B1-B2) and advanced level (C1-C2). The Spanish
language proficiency of the Chinese speakers was judged using the official language
qualification DELE (Diploma of Spanish as a Foreign Language), with the exception
of those learners who did not have this certificate. In the latter case (roughly 15% of
the L2 learners), participants were required to state their self-evaluated L2 proficiency
on the basis of Spanish language courses they had completed. In order to ensure that
the learners were aware of the criteria of self-assessment, explicit descriptions of the six
levels of European language proficiency were explained to those speakers at an early
stage of this process.

In this study, we did not specifically control for Chinese learners’ origin, age
of L2 acquisition, or length of exposure to the target-language environment, due
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to the dramatic reduction in subject pool which would result from including these
selection criteria. However, as these variables were reported in previous literature to
exert certain effects in the L2 speech (Cadierno et al., 2020; Juan-Garau & Pérez-Vidal,
2007; Kharkhurin, 2008; Pfenninger & Singleton, 2016), we decided to include this
additional information for the non-native groups (see Appendix A for more details).
The L2 participants were native speakers of Mandarin Chinese and declared that
this was their dominant language, despite having different places of origin within
China. The majority of the learners acquired Spanish in adulthood (mean age:
18.81; SD=2.08), only two female participants reported being teenage learners (they
started to learn Spanish at 12 and 17 years old). Although the number of months of
exposure to the target language was quite different between individual learners, the
mean exposure time of advanced speakers (mean length: 22.8; SD=18.) was generally
longer in comparison to the intermediate group (mean length: 19.13; SD=9.51).

4.2. Materials and recording procedures

In order to collect natural speech, we used the DCT (Discourse Completion Task)
(Billmyer & Varghese, 2000; Félix-Brasdefer, 2010; Golato, 2003) method to elicit the
corpus. Specifically, 15 daily scenarios were designed to elicit five question types with
different linguistic meanings in the target language, namely, information-seeking yes-
no questions (‘YN’), information-seeking wh-questions (‘WH’), disjunctive questions
(‘DJ’), confirmation-seeking yes-no questions (‘CYN’) and confirmation-seeking tag
questions (‘TAG’). Each question type varied in nuclear stress position (two positions:
final and penultimate stressed syllable). Test items were mostly comprised of words with
high familiarity ratings or high frequency (Tanaka & Terada, 2011), for the benefit of
non-natives’ comprehension during the task activity (see Appendix B for more details).
The average syllable number in the study was 5.8 per utterance.

Situational contexts were presented by an interlocutor with whom the participants
were somewhat familiar, and speakers were asked to produce the target sentence used
in that situation. The task was performed only once except in cases where there was
a problem with the speaker’s first realization. Subjects were allowed to reproduce the
test item if they made a mistake. All recordings took place in a soundproof room with
a head-mounted microphone. Speech files were digitized at a sampling rate of 44.1 kHz
and with a quantization precision of 16 bits. Each utterance was saved separately as a
wav format file and annotated to a TextGrid object using a Praat script.
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4.3. Data collection and analysis

4.3.1. Intonation contours

For the benefit of intonation labeling, unvoiced segments were interpolated
through and FO trace was smoothed using a Praat script with bandwidth set to 10
Hz. In our study, intonation transcriptions were realized by combining the visual
representation of the FO curve with the auditory perception of pitch accents. To
facilitate the transcription work, all test items were initially annotated using a prosodic
tool (Eti-ToBI) which automatically labels intonational events in Spanish utterances
(Elvira-Garcia et al., 2016). However, as this script was developed based on Sp ToBI
and Cat ToBI conventions for native speakers, many unexpected pitch movements
produced by Chinese learners could not be appropriately assigned (mainly due to
differences in pitch alignment). Thus, manual correction of all labeling was conducted
by the first author of the paper, according to the guidelines for Castilian Spanish
intonation (Vilaplana, 2008; Vilaplana & Prieto, 2010). Furthermore, the annotation
results were checked and revised by the second author of the paper and a third expert
in Sp_ToBI labeling.

To conduct a cross-language comparison of intonation contours, the proportion of
occurrence of pitch accents, boundary tones and nuclear configurations was calculated
separately within the 5 question types. In this study, we were particularly interested in
the nuclear configuration realization which has been referred to as the most salient
part of an intonation contour (Prieto & Roseano, 2019) although it is worth noting
that pitch variation is typically accompanied by changes in other prosodic features, like
duration, amplitude, or voice quality. Regarding the set of linguistic functions that
intonation (together with other prosodic factures, other parts of the FO contour were
excluded from further analysis.

4.3.2. F0 pitch extraction

Pitch tracking was performed automatically in Praat using the ESPS algorithm
(‘get FO’) (Talkin, 1995), with pitch floor set to 70 Hz and pitch ceiling 600 Hz. A time
step of 10 ms was used for the computation of FO. The original FO data was refined
by a manual correction based on Pitch objects. Specifically, cases with octave jumps
and measurement errors (e.g. mistakes caused by creaky voice or laryngealizaiton, or
false voicing in silent fragments) were marked as “unvoiced” and therefore excluded
from further analysis. The speakers’ pitch characteristics were analyzed along three
dimensions: (a) pitch level, which has been referred to as a “reference line” (or a constant
value) averaged by the rising and falling movements in the overall pitch contour
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(Gussenhoven, 2004: 76); (b) pitch span, that is the distance between the highest and
lowest values of the FO contour, and finally, (¢) pitch variation, which describes the
degree of FO variability in the speech (J’t Hart, Collier & Cohen, 1990).

To quantify pitch characteristics in Spanish L1 and L2, two types of measures
were included in the analysis. Firstly, for pitch level and span, we used the long-term
distributional (LTD) measures developed by Mennen (2014). Specifically, 3 parameters
have been extracted for level, and 2 parameters for span including both the absolute
pitch excursion (100% span: max FO - min FO) and the 80% span (the 90th and 10th
percentile span) which has been reported to be the best FO distributional measure
(Mennen, Schaeffler, & Docherty, 2009; Niebuhr & Skarnitzl, 2019). Furthermore,
because female and male speakers differed greatly in group size, we decided to
introduce another pitch dynamism quotient measure (PDQ) to normalize the FO
variation data and to make the LTD results more robust. PDQ values were calculated
by dividing the standard deviation by the mean frequency of each utterance. This
metric gives an account of pitch variability and generally, the higher the PDQ, the
greater the FO variance and the emotional turmoil in subjects’ speech (Shi, Zhang, &
Xie, 2014; Wang & Qian, 2018; Zimmerer et al., 2014). To sum up, the following six
dependent variables were extracted for the comparison of L1-L2 pitch implementation
characteristics:

e Pitch level: min FO, max F0 and mean F0
* Pitch span: 100% span, 80% span
* Pitch variability: PDQ

To assess the effect of scales, pitch measures of the span were also transformed
into another two psycho-acoustic scales. Compared to the corresponding linear scale
(Hz), the logarithmic (semitones) or the near-logarithmic (ERB-rate) scales have been
reported to be the best measures for modeling intonational equivalence between
females and males, and for capturing the frequency differences across speakers and
languages (Nolan, 2003; Patterson & Ladd, 1999). Besides, correlation coefficients
were calculated using the Pearson method in order to examine whether, and to what
extent, FO span is correlated with other pitch variables.

4.4. Statistical analysis

During the first stage, the between-group differences with regard to the production
of pitch accents and boundary tones were tested in the R environment (R Core Team,
2016) using the chi-square statistic with continuity correction when all the cells of
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the contingency tables for expected values had a value greater than 5. In the case that
this condition was not met, we applied Fisher’s exact probability test to examine the
significance. At the second stage, statistical analysis of pitch results was performed
using the linear mixed effects model. The model was run separately for six dependent
pitch variables (namely, min FO, max F0, mean FO, 100% span, 80% span and PDQ)
with Proficiency, Gender, Question type and Stress position, as well as all their possible
interactions as fixed effects. Subjects were included as random effects with all possible
random intercepts. We used the Anova function to test the significance of main effects,
and p values were fitted by eliminating non-significant effects of the initial model with
the ImerTest package and evaluated using Satterthwaite’s approximation (Kuznetsova,
Brockhoff, & Christensen, 2017). The post-hoc comparisons were conducted using
the single-step function of the multcomp package (Hothorn et al., 2016) supported
by the emmeans function (Lenth, Singmann, & Love, 2019). Finally, the correlation
coefficients of various FO distributional measures were obtained using Pearson’s
method (Benesty et al., 2009).

5. Results

5.1. Results of overall pitch accents and boundary tones

The first analysis examines the proportion of pitch accents and boundary tones of
the five question types within each of the three language groups, namely, L2 Chinese
intermediate learners (hereafter CI), L2 Chinese advanced learners (hereafter CA),
and L1 Native Spanish speakers (hereafter SN). Of the 555 speech items, 119 items
were realized with a low-rising accent L+H* and 61 items, with a high-level tone H* in
the nuclear location, regardless of final pitch movements. Interestingly, both accent
types were produced by Chinese L2 speakers, with a relatively higher proportion
for the CI group than for the CA group (see Table 1). However, the probability test
revealed no statistical significance between the two learner groups with regard to the
production of the two pitch accents H* (%?>=1.20, p>0.1) and L+H* (>=0.72, p>0.1).
The vast number of high plateaux and rising patterns in L2 Spanish corroborate
previous findings for L2 English and L2 German spoken by Chinese learners (Ding
etal., 2012; Jietal., 2009, 2012). Nevertheless, concerning the nuclear accent L*, the
SN group used a significantly higher number of steady low tones compared to the CI
(¢*>=8.94, p<0.01) and CA learners (¢>=5.12, p<0.05). Similar results have also been
observed in the realization of the pitch accent H+L*, whereby Spanish L1 speakers
presented a significantly higher proportion of falling contours than the two learner
groups (CI-SN: p<0.001; CA-SN: p<0.01).
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Table 1. Proportion of pitch accents produced by the three language groups over the
five question types

H* L+H* L+;H* L* H+L* Total
CI 14.58% 26.67% 0% 58.75% 0% 240
CA 10.83% 22.92% 0% 63.75% 2.50% 240
SN 0% 0% 10.67% 78.67% 10.67% 75

In regard to the boundary tones, Table 2 shows that, compared to the Spanish
native group, Chinese L2 learners, particularly the CI group, produced significantly
more rising boundaries (H%: x*=4.39, p<0.05) and less falling boundaries (L%:
1*=5.99, p<0.05) over the five question types. In addition, a small proportion of rising-
falling boundaries (HL%) was exclusively observed in the L2 intonation (see Table 2).
These results appear to be contradictory, to some extent, to our initial expectation
that L2 learners tend to use a final fall more frequently than a final rise for Spanish
questions, given that in their L1 Chinese questions are marked mostly by interrogative
particles. A possible explanation for this phenomenon may be that Chinese learners
have overproduced the typical final rise for all question types, due to a lack of
knowledge about the intonational phonology of the target language (both its possible
patterns and their communicative functions). Furthermore, our study seems to suggest
a general trend of improvement during the L2 acquisition of phonological tones. More
precisely, it was found that compared to Chinese intermediate learners, the advanced
group showed systematically a more native-like performance in producing the target
pitch accents and boundary tones. However, these between-group differences are not
statistically significant (p>0.1 in all cases except for the nuclear accent H+L* where the
p value was less than 0.05). This is likely because the oral proficiency levels of Chinese
intermediate (B2 level) and advanced learners (mostly C1 level) were very similar in
our research.

Table 2. Proportion of boundary tones produced by the three language groups over
the question types

H% L% HL% Total
CI 67.50% 30.42% 2.08% 240
CA 64.17% 34.17% 1.67% 240
SN 53.33% 46.67% 0% 75
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5.2. Results of nuclear configurations

5.2.1. Information-seeking yes-no questions

Since pitch contours did not differ significantly between the two Chinese groups
(see the statistical results in section 5.1), we treated the non-native subjects as a single
group when comparing them to L1 native speakers in the nuclear configuration
analysis. Specifically, for information-seeking yes-no questions, only around 40% of
the Chinese learners successfully acquired the native-like pattern (L* H%), which was
significantly less than the Spanish L1 group who consistently used the typical low-
rising contours for yes-no questions (y*=16.64, p<0.001). The majority of L2 speakers
were found to apply an early rising accent (L+H*: 35%) or use high-level accents (H*:
18%) with a rising end (H%) on the nuclear position (see Figure 2). The large number
of deviated accents produced by Chinese learners may be explained as a negative
transfer from their L1. Mandarin Chinese does not have a steady low tone (L*) in
its tonal inventory and intonational stress is realized mainly through the pitch range
expansion of high tone, therefore, Chinese learners may unconsciously transfer the
high-level tone (namely Tonel) or the rising tone (namely Tone2) from their L1 into
the L2 Spanish prosody. Moreover, it was noted that most of the Chinese speakers
were capable of producing the final rising boundaries (H%) of yes-no questions, with
only 7% of the L2 speakers failing to achieve the high pitch targets in sentence-final
locations.

Figure 2. Waveform, spectrogram and FO trace of the information-seeking yes-no
question “;Tiene mandarinas?” ‘Do you have Tangerines?’ produced by a native
speaker (L* H%) (left) and a Chinese learner (L+H* H%) (right)
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5.2.2 Information-seeking wh-questions

With regard to information-seeking wh-questions, the Spanish L1 speakers
produced three possible pitch contours in the nuclear position: L* L% (30%), L* H%
(18%) and L+;H* L% (53%). Of these patterns, the first falling pattern (L* L%) has
been interpreted as the most neutral and default realization of wh-questions, while
the second rising contour (L* H%) expresses a nuance of politeness and the speaker’s
interest or greater involvement in the informative speech act (Estebas-Vilaplana &
Prieto, 2010: 35). The third pattern L+;{H* L% is not an information-seeking wh-
question, but has instead been described as a form of the reintroduction of a previously
stated topic. The high proportion of this complex contour in our corpus can likely be
attributed to different interpretations of the situational contexts by the L1 speakers.

As for the L2 intonation results, the Chinese learners showed a great probability
of success in producing the two typical falling (L* L%: 30%) and rising contours (L*
H%: 18%) used for the target wh-questions, and no statistically significant difference
was found between the Spanish L1 and L2 groups (p>0.1). Aside from the native-like
production, the rest of the L2 speakers were found to show deviation problems similar
to those of information-seeking yes-no questions, that is, a tendency to apply rising
tones (L+H*: 44%) or high-level (H*: 8%) tones instead of low accents (L*) in the
nuclear location (see Figure 3).

Figure 3. Waveform, spectrogram and F0 trace of the information-seeking wh-question
“;Donde estd Marina?” ‘Where is Marina?’ produced by a native speaker (L* L%) (left)
and a Chinese learner (L+H* L%) (right)
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5.2.3 Information-seeking disjunctive questions

Disjunctive questions in L1 Peninsular Spanish were realized mainly with a rising
contour (L+H* H-: 93%) in the first prosodic unit and a falling movement (L* L%:
100%) at the end of the utterance (see Figure 4). Among Chinese learners, in the
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first prosodic unit, 81% of the participants successfully produced the target rising
pitch pattern (L+H* H-), statistically they showed no significant difference compared
to the L1 native performance (x*= 0.62, p>0.1). For the second prosodic group, more
than half of the L2 learners (roughly 66%) were able to produce the final falling pitch
contours (L* L%) found in disjunctive questions. Nevertheless, according to Fisher’s
exact test, there is a significant difference (p<0.01) between the L1 and L2 speakers
with regard to their intonational performance. The high level of accessibility of target
intonation contours of disjunctive questions by Chinese speakers could be explained
as a positive transfer of L1 intonation strategies. In Mandarin Chinese, disjunctive
questions are realized in a similar way to those of Peninsular Spanish, that is, by
the expansion of pitch range in the first prosodic unit and compression in the last
constituent of the sentence. This similarity in the phonetic dimension between the
source and target languages appears to benefit or accelerate learners’ rate of acquisition
of target intonation patterns. In addition to the low tone (L*) deviations, it is also
interesting to note that some Chinese learners might make mistakes when producing
the intermediate and final boundaries of disjunctive questions. For instance, roughly
24% of Chinese speakers were found to use a high-rising boundary (H%) instead of a
low-falling boundary (L%) in the final constituent of disjunctive questions (see Figure
4). This may happen because of their lack of intonational knowledge and the cognitive
bias in marking questions with final rising pitch movements.

Figure 4. Waveform, spectrogram and FO trace of the disjunctive question
“;Quieres melon o melocoton?” ‘Do you want melon or peach?’ by a native
speaker (L+H* H- L* L%) (left) and a Chinese learner (L+H* H- L* H%) (right)
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5.2.4 Confirmation-seeking yes-no questions

In addition to the prototypical informative speech act, questions in Peninsular
Spanish can also be used to convey the illocutionary force of confirmation. Unlike
information-seeking questions in which speakers do not have any expectations
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regarding the answer, confirmation-seeking questions are biased questions where the
information is previously given or shared through the context or presumptions, and
the speaker usually expects a positive answer from the other interlocutor (Frota &
Prieto, 2015; Vanrell et al., 2010). In our corpus, more than half of the L1 speakers
applied a falling contour (H+L* L%: 53%) to express a relatively higher certainty on
the proposition, whilst the rest (47%) maintained the canonical rising pitch pattern
(L* H%) used for information-seeking yes-no questions.

As for the Chinese learners, only a small number (6%) had acquired the native-
like falling pitch accent (H+L*) combined with a low boundary tone (L%) for this type
of question. By contrast, 35% of the L2 speakers borrowed the nuclear contours of
information-seeking yes-no questions, while the rest exhibited several different patterns
which are congruent with a deviated form of L* H% with the low nuclear accent
(L*) misproduced (see Figure 5). These results proved significantly different (y?>=16.01,
p<0.001) from those produced by L1 native speakers.

Figure 5. Waveform, spectrogram and FO0 trace of the confirmation-seeking yes-no
question “; Tienes frio?” ‘Are you cold?’ produced by a native speaker (H+L* L%)

(left) and a Chinese learner (L+H* H%) (right)
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5.2.5 Confirmation-seeking tag questions

Confirmation-seeking questions can be produced, in addition to the typical falling
pattern presented in the section above, with various confirmative tags (i.e. jno? (no?),
Jverdad? (is 1t?), ;no es cierto? (isn’t 1t?)). This syntactic resource is valid both in Mandarin
Chinese and in Peninsular Spanish, as it expresses a stronger commitment by the
subject to the truth value of the proposition. In our experiment, all question tags were
consistently produced with a low-rising pitch contour (L* H%) by Spanish L1 and
L2 speakers. A possible explanation for this phenomenon has been correlated with
the (alleged) universality in marking question tags with various alternative strategies
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such as final rise, final pitch range expansion, late prominence and some emphasis
gestures (Cuenca, 1997; Gussenhoven & Chen, 2000). Besides, the simple structure
(mostly 1 or 2 syllables) of those tags has also been proposed as a plausible factor
which accounts for the high intonational accuracy in L2 tag questions. Note, however,
that the production of target phonological patterns does not necessarily mean that L2
speakers have acquired a 100% native-like prosodic performance. It has been observed,
for example, that the question tags produced by Chinese learners differed phonetically
from those produced by the L1 native speakers in the FO differences of the final rising
movements (see Figure 6). Nevertheless, this comparison is outside the scope of this

paper.

Figure 6. Waveform, spectrogram and FO trace of the confirmation-seeking tag
question “;Sales al mercado, no?” ‘You are going to the market, aren’t you?’
produced by a native speaker (L* H%) (left) and a Chinese learner (L* H%) (right)
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5.3. Pitch implementation results

5.3.1. Pitch level results

This section aims to show the differences in pitch level (min, max and mean
FO0) between Spanish L1 and L2 speakers. The statistical analysis revealed a tendency
among female learners of the CI and CA groups to have systematically higher pitch
levels than female speakers of the SN group (see Table 3), due to the influence of L1
tonal structure. Nevertheless, results on main effects (Table 4) show no significance of
Proficiency on any of the three measures of pitch level. On the contrary, the effects of
Gender, Question as well as the interaction of Proficiency and Question on the three
pitch measures. Furthermore, Table 4 shows that there is a mild effect of Stress on
the mean FO and the factor Stress strongly interacted with Proficiency on the variable
of mean F0. No significant interactions were found between Gender and Question,
Gender and Stress on the three measures of pitch level.
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Table 3. Descriptive statistics of pitch level results depending on language group
and gender

Mean F0 Min FO Max F0
CI M 143 Hz 108 Hz 214 Hz
CLF 236 Hz 189 Hz 329 Hz
CA F 232 Hz 175 Hz 335 Hz
SN F 220 Hz 167 Hz 327 Hz

Table 4. Effects (F values) of Proficiency, Gender, Question type, Stress position
and its interactions on the three measures of pitch level (Hz) (N=555, “***°p<0.001;
*%°p<0.01; “*°p<0.05; <« p<0.1)

Mean F0 Min F0 Max F0
Proficiency 1.06 2.50° 0.17
Gender 95.01%** 63.17%*** 37.90%**
Question 8.49%** 5.73%** 13.38%%**
Stress 5.80%* 0.37 3.70°
Proficiency *Question 7.80%%* 3.65%** 6.48%**
Proficiency*Stress 8. 1244 0.45 0.90

On the one hand, the lack of a significant effect of Proficiency, but its strong
interaction with Question type on the three FO measures, further suggests that pitch
level may differ within each of the five question types produced by learners of different
levels of proficiency. Specifically, the post-hoc analysis indicates that the CI group has
a significantly higher minimum (t(2)=2.59, p<0.05) and mean F0 values (t(2)=3.09,
p<0.01) in CYN questions than the L1 native speakers. Also, Figure 7 shows that
speakers in the CI group tend to use a higher mean pitch in WH questions than the
native participants (t(2)=2.56, p<0.05). By contrast, the SN group was found to have a
significantly higher maximum FO in WH questions when compared to the CA group
(t(2)=2.47, p<0.05). On the other hand, Figure 8 indicates that the two Chinese groups
tend to have significantly lower mean FO (CI: t(2)=-3.383, p<0.01; CA: t(2)=-4.359,
p<0.001) in utterances with final-syllable stressed words compared to those with stress
on the penultimate syllable. Moreover, the CI group was found to use a statistically
lower maximum FO in final-syllable stressed questions (t=-2.45, p<0.05). These results
differ from those of the SN group, which exhibited higher pitch values in final-syllable
stressed sentences (oxytone words), as described in Figure 8. A possible explanation for
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this deviation in L2 pitch has been correlated with the extra difficulty of combining
intonational patterns and those required by lexical stress, since some pitch contours
require adaptations when they are applied to oxytone words (e.g. L* H% becomes
L+H* L%) (Prieto & Roseano, 2019) although it is worth noting that pitch variation
is typically accompanied by changes in other prosodic features, like duration,
amplitude, or voice quality. Regarding the set of linguistic functions that intonation
(together with other prosodic factures.

Figure 7. Mean pitch of the three language groups depending on proficiency and
question type. Upper and lower levels indicate maximum and minimum FO
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Figure 8. Mean pitch of the three language groups depending on proficiency and stress
position. Error bars indicate £1SE
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5.3.2. Pitch span results

Of the two FO span measures, only the 80-percentile span measured in St showed
a significant main effect of Proficiency (F(2, 38)=3.47, p<0.05). As expected, the
two learner groups showed a more reduced span than the L1 native speakers (80%
span: CI:7.11 St; CA: 8.34 St; SN: 9.45 St). Nevertheless, the FO differences were
only statistically significant when comparing the CI and SN groups (t(2)=-2.53,
p<0.04). Besides this, there was a strong main effect of Question type (80% span: F(4,
518)=9.16, p<0.001; 100% span: F(4, 518)=12.30, p<0.001) as well as its interaction
with Proficiency (80% span: F(8, 518)=8.78, p<0.001; 100% span: F(8, 518)=7.01,
p<0.001) on the two span measures. Since statistical results among scales of Hz, St and
ERB were similar on Question type and on the interaction between Proficiency and
Question type, only the St version is reported in this section.

Furthermore, a post-hoc test which looked for the interaction between Proficiency
and Question on the 80% span showed that within the five question types, the CI and
CA groups tended to use a significantly narrower span than the L1 speakers in YN
questions (CI-SN: t(2)=-3.38, p<0.01; CA-SN: t(2)=-2.82, p<0.05), DJ questions (CI-SN:
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t(2)=-3.70, p<0.01; CA-SN: t(2)=-3.53, p<0.01) and CYN questions (CI-SN: t(2)=-2.53,
p<0.05). By contrast, regarding WH questions, Figure 9 indicates that the two Chinese
groups had a wider span than the native speakers, although this trend did not reach
statistical difference in our study. Besides, the factor Proficiency was also found to
interact significantly with Stress on the 80% span measured in ERB (F(2, 518)=3.54,
2<0.05) and in Hz (F(2, 518)=4.33, p<0.05). More precisely, the post-hoc tests on all
scales indicated that the two learner groups, particularly the CA group (e.g. St: t(2)=-
2.70, p<0.01), tended to compress the span in questions with final-syllable stressed
words more than those with stress on the penultimate syllable. By contrast, results
in Figure 10 seem to suggest an opposite trend for the SN group regarding the span
performance on the two stress positions. Finally, unlike the mean FO0, no significant
main effect of Gender or Stress was found on the span measures on any of the scales.

Figure 9. 80% FO span of the three language groups depending on proficiency and
question type
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Figure 10. 80% FO span of the three language groups depending on proficiency and
stress position. Error bars indicate £1SE
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5.3.3. Pitch variation results

With regard to the pitch variation, the statistical analysis showed a significant main
effect of Gender (F(1, 38)=4.56, p<0.05), Question type (F(4, 518)=10.07, p<0.001) and
Stress position (F(1, 518)=3.98, p<0.05). To be specific, our results showed that female
speakers were significantly more variable than male speakers in their use of F0, and as
a whole the participants had higher FO variance (or higher pitch dynamism quotient
-PDQ-) in DJ questions (mean: 0.214), YN questions (mean: 0.211) and CYN questions
(mean: 0.200) than in WH (mean: 0.173) and TAG questions (mean: 0.171). In addition,
Figure 12 indicates that speakers of all three proficiency levels had consistently higher
FO variability in questions with penultimate syllable stressed words (mean: 0.200) than
those with stress on the final syllable (mean: 0.188). In addition to those features, it
is interesting to note that the two Chinese groups produced an overall lower PDQ
(CI: 0.168; CA: 0.198) than the L1 native speakers (SN: 0.216), although the factor
Proficiency did not show significant main effect in this analysis. Nevertheless, the
statistical model revealed a strong interaction between Question type and Proficiency
(F(8,518)=8.30, p<0.001). As can be seen in Figure 11, compared to the two Chinese
groups, the Spanish L1 speakers were higher in PDQ for all question types, in contrast
to WH questions in which native speakers produced the lowest PDQ. More precisely,
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the post-hoc test indicated that the native group had statistically higher PDQ in DJ
questions than the CI (t(2)=-3.317, p<0.01) and CA groups (t(2)=-2.593, p<0.05), as
well as in YN questions when compared to the CI group (t(2)=-3.218, p<0.01). No
other factors or interactions reached significance on the variable of PDQ.

Finally, in order to examine whether, and to what degree, the FO span is
interdependent on other pitch variables (i.e. mean FO, max FO, min FO and PDQ),
we analyzed the correlation between the span and the rest of the variables that we
have taken into account in the pitch range analysis. The statistical results indicated
that the 100% and the 80% span were more closely correlated with the maximum FO
(100% span: 1=0.84, p<0.001; 80% span: r=0.66, p<0.001) than with the mean FO
(100% span: 1=0.38, p<0.001; 80% span: 1=0.41, p<0.001) or the minimum F0. These
results appear to suggest that the more a speaker is able to approximate to the high
pitch targets, the wider the entire FO range of his/her speech. Additionally, there was
a strong positive correlation of PDQ with the 100% span (r=0.78, p<0.001) and the
80% span (r=0.80, p<0.001), as illustrated in the right panel of Figure 13. The high
consistency between the two span measures and the PDQ measure also consolidated
the results of pitch range variation in our study, despite the unbalanced group size
across gender and language group. In general, our findings seem to suggest that the
wider the FO span, the more variable the speech.

Figure 11. Mean PDQ of the three language groups depending on proficiency and
question type
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Figure 12. Mean PDQ of the language three groups depending on proficiency and
stress position
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Figure 13. Correlation of the 80% FO span with the maximum FO (left) and with the
PDQ (right)
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6. Discussion

The present study sets out to investigate the acquisition of L2 Spanish prosody by
Chinese L1 speakers. For this purpose, percentages of occurrence of the pitch accents,
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boundary tones and nuclear configurations related to different speech acts, as well as
various pitch implementation variables have been examined across the three language
groups.

The firstresearch question enquired whether the acquisition of intonation contours
in an L2 reflects different levels of proficiency, and whether prosodic knowledge from
the L1 can be transferred onto L2 pitch movements. In general, it was found that the
L2 intonation performance of the phonological contours is dependent on proficiency
level, and most of the intonation deviations and success in the L2 could be accounted
for under an L1 transfer hypothesis; therefore the answer to the first research question
is affirmative. Specifically, the descriptive statistics suggested that compared to the
L2 intermediate speakers, L2 advanced learners generally acquired more native-like
patterns in producing pitch accents and boundary tones. However, these differences
between the two learner groups did not reach statistical significance in our study,
probably due to the modest gap of oral proficiency between the Chinese intermediate
(B2 level) and advanced group (mostly C1 level). Furthermore, our study found that
both the L2 intermediate and the L2 advanced groups produced a significantly higher
proportion of high plateaux (H*) and rising accents (L+H*) in the nuclear location
than the Spanish L1 speakers, who did not produce any of the aforementioned accent
types but showed a statistically higher number of low tones (L*) or falling movements
(H+L*) instead. These deviation errors produced by Chinese speakers have been
mostly correlated with the negative transfer of their L1. As described before, the
lack of a steady low tone in Mandarin’s lexical tone inventory and its different stress
realization mechanisms (through the expansion of high tone) may be contributing
factors in the frequent use of high/rising accents in L2 Spanish intonation. Generally,
our findings regarding high/rising tone strategies are consistent with previous studies
in L2 speech, which also reported a similar tendency for Chinese learners of other
intonation languages such as English and German (Ding et al., 2012; Ji et al., 2009,
2012; Yuan et al., 2019). Moreover, it was surprising that the two Chinese groups,
particularly the intermediate group, produced a significantly larger number of high
boundaries (H%) and fewer low prosodic tones (L%) than L1 native speakers at the
end of the five question types. Such results were contrary to our initial expectations
that Chinese learners would use more final falls than rises in L2 Spanish intonation,
due to the negative influence of L1 question marking strategies using a particle. A
possible explanation for this phenomenon might be that Chinese speakers had at their
disposal few intonation contours of the target language and therefore could not assign
the correct pattern of different sentence types with specific functional meanings, thus,
they tended to overproduce all the questions with the most prototypical final rising
intonation. Nevertheless, in general, our results seem to suggest that the performance
of L2 speakers in the production of pitch accents and boundary tones can progress
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towards native-like shapes by increasing their proficiency level and phonological
awareness in the L2.

As for the nuclear configurations, it was found that, excluding the low-rising
contours (L* H%), more than half of the learners deviated from the L1 native speakers
in the overproduction of high plateaux (H* H%) or early rising accents (L+H* H%)
in information-seeking yes-no questions. Moreover, unlike Spanish L1 speakers who
consistently used a high boundary tone to mark the information-seeking yes-no
question, the final boundaries of Chinese learners could be either high (H%) or
low (L%), although low boundaries constituted only a small proportion in their L2
intonation. These results corroborate previous studies on L2 intonation (Ding et
al., 2012; Ji et al., 2009, 2012) that have reported similar problems for Chinese L1
speakers of L2 English regarding yes-no question patterns. The prevalence of high/
rising accents was also observed in the nuclear accents of information-seeking wh-
questions and confirmation-seeking yes-no questions, as a result of the systematic
negative transfer from L1 prosody explained above. But in the case of confirmation-
seeking yes-no questions, most L2 learners have borrowed the intonation inventory
of information-seeking yes-no questions and only a few of them were able to produce
the most salient falling pattern (H+L* L%) for the confirmative speech act. The high
comparability in the realization of the two question types might be attributed to the
fact that they share the same syntactic structure in Spanish. However, it is possible that
learners faced difficulties in correlating different functional meanings with the specific
pitch contour shapes in the L2. Besides, we found that the nuclear patterns of wh-
questions were variable even in L1 native speech, likely due to individual differences
in the interpretation of the situational contexts. Whilst the falling (L* L%) and rising
contours (L* H%, with a nuance of politeness and interest) tend to be interpreted
as neutral contours for wh-questions, the complex rising-falling patterns (L+;H*
L%) in our dataset were biased forms that focused on the reintroduction of topics
instead of requesting information. Overall, it seems that the rate of acquisition of
target intonation contours is dependent, to some extent, on the systematic similarities
between the first prosody and the target prosody, and in this way, we can reasonably
explain the great success of Chinese learners in producing L2 disjunctive questions
and tag questions as a positive transfer of L1 intonation.

The second research question asked whether the L2 acquisition of pitch
implementation details reflects different levels of proficiency, and whether the pitch
range values differ among question type, stress position, and gender. The overall
results seem to give an affirmative answer to the first part of the question. More
precisely, our study found a better pitch performance for the L2 advanced learners
than for the L2 intermediate speakers, although the factor “proficiency” did not reach
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significance on any of the three pitch measures (except the 80% span measured in St).
In addition, the significant interactions of proficiency with other dependent variables
show that the L2 prosody acquisition is more complex than previously stated and the
proficiency effect was modulated by question type and stress position. Furthermore,
the significant main effect of question type for all the pitch measures appears to give a
positive answer to the second research question, showing that different sentence types
are encoded with different pitch profiles which serve different pragmatic purposes. In
other words, the language-specific pitch implementation values were highly dependent
on question type. Specifically, we found that the intermediate learners’ pitch increased
significantly in information-seeking wh-questions and confirmation-seeking yes-no
questions. In addition, it was observed that the two learner groups compressed the
span and the F0 variability in all of the question types except for the wh-questions in
which Chinese informants used wider span and greater FO variation compared to the
L1 native speakers.

As for the pitch differences on stress position, it was interesting to observe that
the Chinese learners tended to increase the FO register, expand the pitch span and
exhibit more frequent FO contour variation in questions where the stress falls on
the penultimate-syllable of the word than those with stress on the final syllable of
the word, whereas the native speakers (on the contrary) produced a wider span and
higher register for the oxytone words. The factor which accounts for these differences
between L1 and L2 is mainly correlated with learners’ unfamiliarity and lack of
knowledge of rules in producing the final-syllable stressed words, particularly when
they appear in the sentence-final position that requires compressed pitch movements.
In such circumstances, learners may pay more attention to the pronunciation of words
and reduce the use of FO strategies in the L2 (Mennen, Schaeffler, & Dickie, 2014;
Peters, 2019; Yuan et al., 2018; Zimmerer et al., 2014). Finally, with regard to gender
effects, our results are congruent with previous findings which report that women
use significantly higher pitch level and greater pitch variation than men. Hence, the
answer to the latter part of the second research question is also affirmative. According
to Ohala (1994), Van Bezooijen (1995), Urbani (2012), Mennen et al. (2014) and
Peters (2019) pitch differences across gender are not merely driven by physiological
and anatomical factors, but are also closely linked to some sociocultural aspects
such as social status and gender roles. Moreover, it is assumed that the greater FO
variation of female speakers found in our study might be correlated with the finding
that women tend to express many emotions more frequently than men, except for
pride and power (Brebner, 2003). However, further research on the current topic is
required to provide direct and strong evidence for our speculation. Finally, in the
data obtained for our study, we also found a strong positive correlation between the FO
span and the maximum FO as well as the FO variability. More precisely, our study
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appears to suggest that the wider the entire FO span, the higher the FO pitchtargets and
the more variable the FO speech.

The third research question enquired whether our pitch implementation findings
point towards a universal developmental path during the L2 learning process,
regardless of the language combinations under study. In the present study, we found
that compared to Spanish L1 speakers, Chinese learners tended to use higher pitch
level (specifically higher minimum and mean F0), narrower span and less variable
pitch in the L2. These results are in agreement with other preliminary studies on L2
speech which also documented a compressed pitch pattern for L2 speakers of different
language backgrounds, and reported a similar trend towards improvement as their L2
experience increased (Busa & Urbani, 2011; Mennen, Schaeffler, & Docherty, 2009;
Mennen, 1998; Peters, 2019; Shi, Zhang, & Xie, 2014; Ullakonoja, 2007; Urbani,
2012; Yuan et al., 2018; Zimmerer et al., 2014). As for the differences of FO height,
the higher pitch level observed in L2 intonation has been explained as a result of an
increased cognitive effort when speaking a non-dominant language (Zimmerer et al.,
2014). However, in our study, we speculate that the L1 pitch characteristics may also
play a role in the FO rise of L2. To test this hypothesis, further investigations comparing
L1 Chinese and L1 Spanish are needed.

The final research question examined whether the acquisition of the phonological
and phonetic patterns of an L2 reflects different levels of difficulty corresponding
to pragmatically different question types. On the one hand, it is interesting to note
that the probability of success with regard to the production of L2 nuclear contours
was different across the five question types. Therefore, the answer to the last research
question must be affirmative in the phonological dimension. Specifically, our results
seem to suggest a hierarchy of difficulty in the intonation learning of different question
patterns of Spanish by Chinese L1 speakers, whereby the confirmation-seeking yes-no
question was the most difficult pattern, followed by the information-seeking yes-no/
wh question, then the disjunctive question and finally the confirmation-seeking tag
question. Along the same lines, Cortés Moreno (1999, 2004), Liu (2005), Mennen
(2015) and Yuan et al. (2019) have also reported that different sentence types may
imply different degrees of difficulty during the learning process of L2 phonological
contours. On the other hand, the varied pitch performance among the five question
types appears to extend previous hypotheses on L2 intonation (Cortés Moreno, 1999,
2004; Liu, 2005; Yuan et al., 2019) from the phonological to the phonetic dimension,
suggesting that there is also a ranking of difficulty in implementing the pitch values
of different question patterns in L2. The relatively faster rate of acquisition of the
two intonational aspects (phonological and phonetic) has been partially correlated
with the typological closeness between the first language and the target language.
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Moreover, this has also been explained as a result of the “perceptual salience” of some
intonational movements in the target language (Yuan et al., 2019).

7. Conclusion

All things considered, the present study has shown that the L2 intonation
learning process is more complex than previously stated, whereby the phonological
and phonetic dimensions may develop in a non-parallel way. Specifically, it is worth
noting that learners who have successfully acquired the target-like intonation contours
may still deviate from native speakers in the pitch implementation details of the
L2 prosodic system. However, as their L2 proficiency increases, they are capable of
approximating to the target language settings both in the systematic dimension and
in some realizational aspects. This finding of non-uniform development paths for L2
phonetic and phonological acquisition has also been observed in other L1-L2 language
pairs and seems to be a universal feature that occurs throughout the course of foreign
language learning (Ding et al., 2012; Graham & Post, 2018; Mennen & Leeuw, 2014;
Mennen, 2015). In addition, the distinct pitch performance in L2 appears to suggest a
differing degree of difficulty in acquiring Spanish intonation depending on sentence
type, stress position and gender. Beyond this, our study extends previous hypotheses
by proposing a progression in difficulty levels from the phonological to the phonetic
dimension, suggesting that this difficulty ranking exists not merely when acquiring the
L2 phonological contours, but also when implementing the pitch values of different
sentence types.

From a teaching perspective, our study sheds light on L2 prosody learning,
particularly on the L2 acquisition of Spanish intonation by Chinese learners which,
despite its crucial importance, has not been addressed in many publications. Overall,
it is proposed that there should be special training methods based on specific tasks
to help reduce learners’ foreign accents, as they showed distinct performances for
L2 intonation patterns, according to the similarities and dissimilarities between the
first and target language. Furthermore, our results suggest that the training program
should not only include the phonological knowledge of target intonation contours but
also, and perhaps more importantly, should allow learners to interact with language-
appropriate contexts and to produce pitch implementation details in a native-like way.
At this point, a growing number of recent investigations are devoted to the development
of intonation teaching techniques. For instance, pitch gestures have been reported to
benefit L2 prosody learning (Baills, 2016; Bernardis & Gentilucci, 2006; Gullberg,
2006; Jia & Wang, 2013a, 2013b; Morett & Chang, 2015), particularly in acquiring
the low nuclear accents, which constitute the most difficult patterns for Chinese L2
learners. Other approaches, such as music training activities and speech visualization
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tools, can also help learners to progress in L2 speech production. Nevertheless,
considering that Spanish intonation has different levels of difficulty depending on
sentence type, any pedagogical proposal should include scaffolding techniques in
order to ease the way into the phonetic implementation.

Finally, some limitations should be noted in the current study. One such
limitation is the lack of more precise criteria on the sample profile. Specifically, due
to the dramatic reduction of possible samples, we did not specifically control for
Chinese subjects’ origin, age of L2 acquisition, or length of exposure to the target-
language environment. Moreover, the sample sizes of male and female speakers were
unequal across the three language groups. However, the effect of gender imbalance on
the pitch range values was minimized by introducing the PDQ measure, which can
effectively normalize the FO variation data and make the LTD results more robust.
Another limitation is related to the elicitation of the corpus. Due to the ambiguity of
the situational contexts designed for the information-seeking wh-question, there were
some unexpected nuclear pitch patterns in the L1 production, for instance, L+jH* L%,
which has been described as a form of the reintroduction of a previous topic rather
than a request for new information. Finally, although our study found that there were
some general pitch range deviations for L2 speakers, we did not discover exactly how
the FO range was realized depending on the syntactic position of the phrase and in
which positions the learners deviated most from the L1 pitch patterns. Therefore,
further research could take into account the effect of syntactic position to examine
whether the increased pitch level and the compressed pitch span occur along with the
overall L2 utterances or whether they are position-sensitive (e.g. increasing only on the
low pitch targets while high tones remain basically unchanged).
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Appendix A
Biographical information for L2 learners in the study, with Mandarin Chinese as
the L1.
Code Gender Ageat Age Of . ?:st)igztcf L2 : Cl.lir.la L.2
test acquisition in Spain proficiency origin dialect
ci0l F 22 18 10 B2 Henan PS
ci02 F 22 18 10 B2 Sichuan PS
ci03 M 26 21 12 B2 (S)) Shandong PS
ci04 F 22 18 12 B2 Liaoning PS
ci05 M 23 19 13 B2 Jiangsu PS
ci06 F 23 19 14 B2 Jiangsu PS
ci07 F 24 21 20 B2 (S)) Liaoning PS
ci08 F 22 18 22 B2 Jiangsu PS
ci09 M 31 24 22 B2 Shandong PS
cil0 F 22 18 22 B2 Zhejiang PS
cill F 23 17 25 B2 Anhui PS
cil2 M 24 18 25 B2 Jiangxi PS
cil3 M 24 18 25 B2 Shanxi PS
cil4 M 21 19 32 B2 (S)) Guangdong  PS
cil5 F 23 19 40 B2 (S)) Ningxia PS
cil6 F 23 18 60 B2 (S)) Shanghai PS
cal7 F 24 18 1 C1 Shandong PS
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cal8 F 22 19 2 Cl Gansu PS
cal9 F 24 20 2 Cl Jilin PS
ca20 F 23 19 3 Cl Neimenggu PS
ca2l F 22 18 7 Cl Beijing PS
ca22 F 22 18 8 Cl Shanghai PS
ca23 F 24 19 10 Cl Shanxi PS
ca24 F 22 18 11 Cl Heilongjiang PS
ca25 F 26 24 24 Cl Guangxi PS
ca26 F 25 18 25 Cl Heilongjiang PS
ca27 F 30 19 25 C2 Liaoning PS
ca28 F 24 22 25 Cl Zhejiang PS
ca29 F 29 18 36 Cl Henan PS
ca30 F 24 18 40 Cl Heilongjiang PS
ca3l F 29 19 40 Cl Anhui PS
ca32 F 26 12 48 C2 Tianjin PS
Note: Proficiency (SJ = self-judgement by L2 learners); L2 dialect (PS = Peninsular Spanish).
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Appendix B
Test items

(1) Sample contexts for information-seeking yes-no question: Entras en una fruteria
donde no has estado nunca y le preguntas al dependiente si tiene mandarinas.

¢ Tiene mandarinas?

(2) Sample contexts for information-seeking wh-question: Has quedado con dos
buenas amigas para hacer compras esta tarde. Pero al llegar la hora, solo se
presenta una chica y no ves a la otra amiga, Marina. Pregintale donde esta
Marina.

¢Donde esta Marina?

(3) Sample contexts for disjuntive question: Has invitado a buen amigo a tu piso
para una cena. Después de acabar los platos principales, le preguntas si quiere
tarta o helado de postre.

(Quieres tarta o helado?

(4) Sample contexts for confirmation-seeking yes-no question: Estas hablando con
tu compatfiero de piso y ves que esta cubierto con dos mantas. Tt infieres que
tu compaiiero de piso debe de tener frio y le preguntas si es asi.

¢ Tienes frio?
(5) Sample contexts for confirmation-seeking tag question: Vas a una discoteca con

un amigo y ves que baila muy bien, asi que supones que practica baile a menudo
(mucho) y le preguntas si es asi.
Bailas a menudo, ;verdad?

Other test items

Stress position Penultimate stressed syllable  Final stressed syllable

[ Tiene cambio? ¢, Tiene melon?

(Cuando viene? (Donde estd Manuel?

(Viene el lunes o el martes? (Quieres melon o
melocoton?

(Tienes hambre? (Tienes calor?

Sales al mercado, ;jno? No te encuentras bien,
(verdad?
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ABSTRACT

Cross-linguistic studies between intonational
languages suggest that there is a universal
trend during the L2 learning process regarding
pitch and temporal characteristics. We extend
these hypotheses to Chinese learners of
Peninsular Spanish—a new pairing of tone and
non-tone languages. Using six pitch and
temporal metrics, we examine how Chinese
learners’ pitch and temporal profiles deviated
from those of L1 native speakers and explore
the factors that may contribute to L2 speech
deviations. The Discourse Completion Task
was conducted to elicit five question types
produced by 37 participants, who were divided
into three language groups. Consistent with
previous literature, our study shows that
Chinese L2 learners had a compression of
pitch span (at both the utterance and syllable
levels) and pitch variability, as well as a strong
reduction of pitch change rate, speech rate, and
articulation rate compared to L1 Spanish
speakers. Most pitch and temporal deviations
in L2 Spanish intonation are closely linked to
psychological and cognitive attributes rather
than being determined by physiological factors
or L1 tonal transfer. Moreover, the lack of
prosodic knowledge of the target intonation
patterns concerning the different question
types may also hinder L2 learners from
approaching a native-like pitch and temporal
profile.

Keywords: pitch span, pitch variability,
temporal features, Chinese speakers of L2
Spanish.

RESUMEN

Estudios interlingiiisticos entre  lenguas
entonativas sugieren que puede haber una
tendencia universal durante el proceso de
aprendizaje de la L2 con respecto a las
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caracteristicas tonales y  temporales.
Extendemos estas hipotesis a los aprendices
chinos de espafiol peninsular—una nueva
combinacion lingiiistica entre lenguas tonales
y entonativas. Usando seis métricas tonales y
temporales, pretendemos examinar como los
aprendices chinos se desvian de los hablantes
nativos en los perfiles tonales y temporales, y
explorar los factores que contribuyen a las
desviaciones en el habla de la L2. Se ha
realizado la Tarea de Finalizacion del Discurso
para elicitar cinco tipos de preguntas
producidas por los 37 participantes divididos
en tres grupos lingiisticos. En linea con la
literatura anterior, nuestro estudio muestra que
los aprendices chinos tenian una compresion
del rango tonal (tanto a nivel oracional como a
nivel sildbico) y la variedad tonal, asi como
una reduccidon significativa en la tasa del
cambio tonal, la velocidad del habla, y la tasa
de articulacion en comparacion con los
hablantes nativos de espafiol. La mayoria de
las desviaciones tonales y temporales en la
entonacion de la L2 estan estrechamente
relacionadas con atributos psicologicos 'y
cognitivos mas que con factores fisioldgicos o
con la transferencia tonal de la L1. Ademas, la
falta de conocimiento prosoddico de los
patrones entonativos relativos a los diferentes
tipos de pregunta en la lengua meta también
impide que los aprendices de L2 se asimilen a
un perfil tonal y temporal similar a los nativos.

Palabras clave: rango tonal, variedad tonal,
caracteristicas temporales, espafiol como L2
producido por sinohablantes.

1. INTRODUCTION

In the last decades, while there has been a
growing body of work on the acquisition of
non-native Spanish segments (i.e., Chen, 2007;
Cobb & Simonet, 2015; Liu, 2019; Morrison,
2003), stress (i.e., Chen, 2007b; Cortés



Moreno, 2005; Kim, 2015; Kimura, Sensui, &
Takasawa, 2015), prominence (i.e., Kim,
2016; Van Maastricht, Krahmer, & Swerts,
2016), and intonation contours (i.e., Gabriel &
Kireva, 2014; Henriksen, Geeslin, & Willis,
2010; Silva & Barbosa, 2017; Trimble, 2013;
Yuan et al., 2019), little is known about the
acoustic-phonetic realization of pitch and
temporal patterns in L2 Spanish, particularly
in environments of language contact between
tone and non-tone languages such as Chinese
and Spanish. Therefore, the goal of the present
study is to fill in the gap by examining cross-
linguistic differences of pitch and temporal
profiles between first- (L1) and second-
language (L2) speakers of Peninsular Spanish.
Pitch profiles consist of the oscillations of
fundamental frequency (F0) and are claimed to
have quasi-universal and language-specific

characteristics in human communication
(Chen, Gussenhoven, & Rietveld, 2004;
Gussenhoven &  Chen, 2000). The

generalizability in the use of pitch to convey
certain paralinguistic meanings is often
explained with biologically determined codes.
For example, the frequency code proposes that
high pitch is related to a small larynx and often
serves as a marker of uncertainty, whilst low
pitch is associated with a larger organ of
production and is used to signal assertiveness
(Gussenhoven, 2002; Ohala, 1983). However,
despite this commonality, it is broadly
recognized that language communities differ
from each other in the specific phonetic
implementation of pitch patterns, such as
register and range. For instance, by combining
the linguistic and the long-term distributional
(LTD) measures, Mennen et al. (2012) found
that English female speakers had a
significantly higher FO register and a larger FO
span than their German counterparts. Similar
cross-linguistic differences in pitch profiles
have also been observed for Polish vs. English
(Majewski et al., 1972), Russian vs. German
(Nebert, 2013), Mandarin vs. English (Keating
& Kuo, 2012), Mandarin vs. Japanese (Shi et
al., 2014), Slavic and Germanic languages
(Andreeva et al., 2014), and many others (see
Mennen et al., 2012 and Ordin & Mennen.,
2017 for a review). Apart from the influence
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of the L1 prosodic system and some
physiological factors such as vocal tract
length, gender, and age, the language-specific
pitch properties are possibly more closely
linked to some social-cultural attributes.
Unmistakable evidence for this is that
Japanese speakers, particularly women, have a
higher FO register and FO span than native
speakers of Chinese (Shi et al., 2014), Dutch
(Van Bezooijen, 1995), American English, and
Spanish (Hanley et al., 1966). The preference
for high pitches shown by Japanese women is
explained in the context of their relative
powerlessness in social status and the gender
roles they are expected to play according to
cultural conventions.

Furthermore, since the speech of a foreign
language often entails some degree of
interaction, the cross-language differences
between the first and the second language can
be expected to impact the target speech
patterns. Studies have shown that most L2
segmental and suprasegmental errors could be
attributed to a prosodic transfer from the L1
system into the phonetic and phonological
knowledge of the L2 (Graham & Post, 2018;
Mennen, 2015). However, importantly, several
studies have found that some deviated use of
pitch is common in L2 speech, revealing itself
as a consistent development trajectory during
the L2 speech-learning process. For example,
the results in previous literature (i.e., Busa &
Urbani, 2011; Chen, 1972; Mennen,
Schaeffler, & Dickie, 2014; Shi et al., 2014;
Ullakonoja, 2007; Yuan et al., 2018) suggest
that foreign speakers, regardless of their L1-
L2 backgrounds, are often characterized by a
narrower FO range and less variable pitch
when producing the L2 speech on the
utterance level. In contrast, on the phonemic
level, Chinese L2 speakers were reported to
have a wider pitch span and smaller FO
fluctuations than native English speakers,
mostly due to the negative attachment of L1
lexical tones to stressed syllables in the L2
(Ding et al., 2016; Yuan et al., 2018).

The difficulty of accurately implementing
the target pitch profiles has been mainly
correlated with the L2 learners’ lack of
confidence and insecurity when speaking a



foreign language (Ding et al., 2016; Shi et al.,
2014; Yuan et al., 2018), and not merely due
to the language specificities and the different
socio-cultural identities. Another plausible
factor that may constrain the pitch variance is
the learners’ increased cognitive efforts in
producing segments and stress (Zimmerer et
al., 2014). Nevertheless, fortunately, studies
showed that, with the aid of speech technology
or with developing their proficiency in L2,
learners were able to fine-tune the production
of the L2 pitch and finally approach native-
like pitch patterns (Hincks & Edlund, 2009;
Ullakonoja, 2007).

On the other hand, L2 speech is also found
to be characterized by a decrease in oral
fluency (Peters, 2019). The differences in
fluency between the L1 and the L2 are
frequently measured by various temporal
metrics. For example, Ding et al. (2016)
showed that, in comparison with native
English speakers, Chinese learners tend to
have a lower speech rate and articulation rate
in their L2 English. Lee and Sidtis (2017) and
Peters (2019) made similar observations. The
decrease in speech fluency in the non-native
language has been explained with reference to
the same psychological and cognitive factors
as L2 pitch compression—cautiousness and
increased cognitive efforts when speaking a
foreign language. However, unlike the two
variables of speech rate and articulation rate,
the temporal assumption of pitch change rate
is controversial, especially when it is
examined in a stress language such as English
compared to a tone language like Chinese. For
instance, Yuan et al. (2018) reported a faster
pitch change rate for L1 English speakers than
for L2 Chinese learners, while in Ding et al.
(2016), there was no significant difference
between the two language groups with regards
to the speed of pitch changes.

Despite the large body of cross-linguistic
analyses of pitch and temporal differences, it is
somewhat difficult to compare the results of
these findings. This is partly because the FO
estimation methods and the fluency measures
used for evaluating the pitch and temporal
properties differed across studies. Another
aspect is that the distinct discourse conditions
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designed to elicit the speech may also cause
inconsistent results. For instance, Yuan and
Liberman (2014) reported that Chinese native
speakers have a wider pitch range and greater
FO fluctuations in broadcast news speech than
native English speakers. However, regarding
prose passages (Keating & Kuo, 2012), there
was no significant difference in pitch range on
the utterance level between Chinese and
English speech.

Given the inconsistency of prior results and
the typological differences between Chinese
and Spanish, it is of great importance to
examine the pitch and temporal characteristics
in the CH-ES language pair, which has
received little attention in the prosodic field to
date. Of particular interest to us 1is to
investigate (1) whether the pitch and temporal
profiles produced by L2 Chinese learners are
highly dependent on their L1 properties or if
they support the L2 general trend hypothesis,
(2) whether speakers’ pitch and temporal
implementations are influenced by the gender
and the level of proficiency in Spanish, and
finally (3) whether the production of L2 pitch
and temporal features reflects different levels
of difficulty depending on question type and
stress position. For these purposes, we extend
the previous studies by accounting for
proficiency level, gender, question type, and
stress position, which allows us to examine the
interaction between proficiency and other
fixed factors concerning various pitch and
temporal metrics.

2. METHODOLOGY

2.1. Participants

The participants of this study included: 5
female native speakers of Peninsular Spanish
and 32 learners of Spanish (26 females and 6
males) whose first language is Mandarin
Chinese. The ages of Chinese learners ranged
from 21 to 31 (mean age: 24.09; SD = 2.53),
while those of L1 Spanish speakers ranged
from 18 to 24, with a mean age of 23.2 years
(SD = 4.87). All subjects were divided into
three language groups according to their
proficiency level in Spanish: intermediate (B1-
B2 level), advanced (C1-C2 level), and native.
The Spanish proficiency of most Chinese



speakers was judged using the information
from their most recent official language
qualification DELE (Diploma of Spanish as a
Foreign Language). Chinese learners who did
not have this certificate (approximately 15%)
were asked to self-evaluate their L2
proficiency based on the Spanish language
courses they had completed. The criteria for
the six levels of European language
proficiency were explained to those
participants to help them to reach a reliable
self-assessment.

Although the age of acquisition and the
length of exposure to the target language are
reported to influence L2 speech (Cadierno et
al., 2020; Kharkhurin, 2008; Pfenninger &
Singleton, 2016), we did not control for these
variables, as this would have significantly
reduced the number of L2 Chinese
participants. However, most of the Chinese
learners in this study acquired Spanish in
adulthood (mean age: 18.81; SD = 2.08).
Only one subject reported starting to learn
Spanish at 12 years of age. All the Chinese
participants were in an immersion situation at
the time of recording.

2.2. Task and materials

The corpus was elicited by utilizing the DCT
(Discourse  Completion Task) technique
(Billmyer & Varghese, 2000; Félix-Brasdefer,
2010). Specifically, we designed 15 brief
dialogues structured as situational contexts to
elicit five question types with different
functional meanings in Spanish, namely,
information-seeking yes-no question (‘YN’),
information-seeking  wh-question (‘“WH”),
disjunctive question (‘DJ’), confirmation-
seeking yes-no question (‘CYN’), and
confirmation-seeking tag question (‘TAG’).
The conversational interaction was initiated by
an interlocutor with whom the participant was
familiar so that politeness-related effects (e.g.,
power, and social distance) could be
minimized (Borras-Comes, Sichel-Bazin, &
Prieto, 2015; Roseano et al., 2015). A sample
context for eliciting the disjunctive question is
as follows:

e Interlocutor: Has invitado a un buen amigo
a tu piso para una cena. Después de

109

acabar los platos principales, le preguntas
si quiere tarta o helado de postre. (You
have invited a good friend to your
apartment for dinner. After finishing the
main courses, you ask her if she wants
cake or ice cream for dessert.)

e Participant: ;Quieres tarta o helado? (Do
you want cake or ice cream?)

Each of the five question types varied in
the nuclear stress position (two positions:
penultimate syllable stress—paroxytone; final
syllable stress—oxytone). To facilitate L2
speakers’ comprehension during the task, all
test items consisted of words with high
frequency for L1 and L2 Spanish speakers
(Tanaka & Terada, 2011).

The recordings took place in a soundproof
room with a head-mounted microphone.
Speech files were digitalized at a sampling rate
of 44.1 kHz and with a quantization precision
of 16 bits. Each utterance was saved separately
and annotated to a TextGrid object in Praat
(Boersma & Weenink, 2020).

2.3. Data extraction

For the purposes of this paper, two types of
measurements were conducted: (a) pitch and
(b) temporal measures. In order to extract the
pitch information from the utterances, firstly,
the ESPS algorithm (‘get F0’) (Talkin, 1995)
was automatically conducted in Praat with the
pitch floor and ceiling set to 70 Hz and 600
Hz, respectively. A time step of 10 ms was
used for the computation of FO. After the
automatic extraction, the raw FO data were
corrected manually, unvoicing those pitch
points with octave jumps or measurement
errors, such as false voicing in silent
fragments, creaky voice, and laryngealization.
The linear results in Hz were then transformed
into the near-logarithmic scale (ERB-rate),
which is one of the best psycho-acoustic
measures for modelling the intonational
equivalence between men and women, and for
capturing the FO differences across languages
(Nolan, 2003).

In specific, pitch characteristics in this
study were evaluated by means of the three FO
variables: (1) 80% pitch span on the utterance



level (the 90th and 10th percentile span), (2)
absolute span on the syllable level (the 100th
percentile span), and (3) pitch dynamism
quotient (abbreviated as PDQ). The PDQ
metric was included as a normalization of the
FO variation data since it can minimize the
effects caused by gender and different group
size. The PDQ value gives an account of the
pitch variability in the utterance, and it is
calculated by dividing the standard deviation
by the FO mean. In general, the previous
literature indicates that the higher the PDQ, the
more variable the speech (Shi, Zhang, & Xie,
2014; Wang & Qian, 2018; Zimmerer et al.,
2014).

Further, considering the temporal traits,
three variables were examined between L1 and
L2 speech: (1) pitch change rate (the average
of the absolute pitch differences in every 10-
ms interval), (2) speech rate (number of
syllables / total duration of the utterance), and
(3) articulation rate (number of syllables /
(total duration—internal pauses). The minimum
pause length calculated for fluency judgments
was set to 0.05 s instead of the larger values of
0.25 s adopted in the study of Peters (2019).
The underlying reason is that the speech
materials used in our experiment were single
utterances with an average syllable number of
5.8—unlike the passages in Peters (2019) that
frequently required the use of long pauses as a
linguistic cue for narrative segmentation
(Oliveira, 2002).

2.4. Statistical analysis

The data analysis was conducted in the R
environment (R Core Team, 2020). A linear
mixed-effects analysis was carried out using
the /merTest package for R (Kuznetsova et al.,
2017). The six pitch and temporal parameters
(80% span on the utterance level, PDQ, 100%
span on the syllable level, pitch change rate,
speech rate, and articulation rate) were entered
into the model successively as dependent
variables, with Proficiency Level in Spanish
(intermediate < advanced < native), Gender
(female vs. male), Question Type (i.e., YN,
WH, DJ, CYN, and TAGQG), Stress Type
(Oxytone vs. Paroxytone), and their possible
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interactions as fixed effects. Participants were
included as random effects with all possible
random intercepts. The significance of the
main effects was tested using the ANOVA
function. P-values were fitted by eliminating
the non-significant effects of the initial model
and calculated with Satterthwaite’s method
(Kuznetsova et al., 2017). The post-hoc
analysis was performed using the single-step
function of the multcomp package (Hothorn et
al., 2016) supported by the emmeans algorithm
(Lenth et al., 2019).

3. RESULTS

The following two sections present the results
of the three pitch variables measured on the
utterance (80% FO span, and PDQ) and
syllable level (100% FO span), and the results
of the three temporal parameters (pitch change
rate, speech rate, and articulation rate).

3.1. Pitch results

First, we considered the differences in the use
of pitch across the three language groups. The
analysis of variance indicated that Proficiency
Level was not a significant factor for the three
pitch variables (see Table 1). However,
Figures 1, 2, and 3 indicate that Chinese
intermediate (hereafter CI) and advanced
learners (hereafter CA) tend to produce a less
variable pitch and narrower span on the
utterance and syllable levels compared to L1
Spanish speakers (hereafter SN). These
findings generally are consistent with previous
studies that reported a reduced pitch for non-
native speakers (Busa & Urbani, 2011;
Mennen, Schaeffler, & Docherty, 2007; Shi et
al., 2014; Yuan et al., 2018; Zimmerer et al.,
2014), suggesting that there may be a universal
trend of pitch range compression in L2 speech.
Additionally, the results in Figures 1, 2, and 3
indicated that, in comparison with the lower
proficiency group (i.e., the CI group), highly
proficient learners of the CA group were
closer to SN speakers in the implementation
the FO pitch, although this trend was not strong
enough to be statistically significant (see Table
2).



Table 1: Effects (F-values) of Proficiency level, Question type, Gender, Stress position, and their interactions on
the three pitch variables (“***’ p < 0.001; “*** p <0.01; “*’ p <0.05; *.” p<0.1).

80% utterance span PDQ 100% syllable span
Proficiency 2.99. 2.80. 2.53.
QuestionType 10.53%** 8.99H** 22.26%**
Gender 0.00 8.76%* 1.33
StressType 3.12. 4.00%* 0.42
Proficiency*QuestionType 0.98%** 8.42%** 8.58%#*
Proficiency* StressType 3.54* 0.22 0.37

Table 2: Pairwise comparisons between the three language groups regarding the three pitch variables.

80% utterance span 100% syllable span PDQ
CI-CA t=-1.802,p=0.179 t=-1.783,p=0.185 t=-1.791,p=0.182
SN-CA t=1.029, p =0.559 t=0.766, p =0.723 t=0.932, p=0.620
SN-CI t=2.289, p=0.067 t=2.029,p=0.116 t=2.190, p =0.083

Next, as with the Question Type factor, it is
apparent in Table 1 that there is a significant
main effect on the three pitch variables. In
contrast, the factors Gender and Stress Type
were found to be significant only for the
variable of PDQ. In particular, our results
indicated that female speakers (mean PDQ:
0.175) had significantly more FO variability
than males (mean PDQ: 0.127) in speech
[#(70) = 2.14, p < 0.05). We also observed a
significant effect of Stress Type on the variable
of PDQ. Specifically, it is noteworthy in
Figure 2 (see the right panel) that participants
of the three language groups consistently had a
more variable pitch in questions with a
paroxytone than those with an oxytone in the
final word.

As with the 80% utterance span, Figure 1
shows that the two Chinese groups had a wider
pitch span in questions ending with a
paroxytone word, but this tendency was
statistically significant only for the CA group
[#(539) = 3.07, p < 0.01]. Regarding the SN
group, we did not find a statistically significant
difference in realizing the pitch between the
two stress types [#(539) = 0.04, p = 0.76],
although SN speakers were more likely to
compress the FO span in questions ending with
a paroxytone word (see the right panel of
Figure 1). The pitch performance exhibited by
the CI and CA groups may be because the
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paroxytone is the most frequent and unmarked
stress pattern in Spanish and, therefore, the
most familiar one for L2 speakers (Defior &
Serrano, 2017; Roca, 2019). This means that
Chinese learners may experience the least
cognitive difficulties when producing such
stressed words in Spanish, which allows more
planning time to fine-tune the corresponding
pitch profiles in a native-like way. In contrast,
it is unclear why SN speakers had an opposite
trend for implementing the FO span between
the two stress types. Since we only had five
Spanish subjects in this work, future
investigations with a larger sample size are
needed to validate this finding.

The results of the linear mixed model also
revealed a strong interaction effect between
Proficiency Level and Question Type on the
three pitch variables (see Table 1). The post-
hoc analysis indicated that the pitch
performance of CI and CA learners was highly
dependent on the question type in which they
were engaged. More precisely, we found that,
in comparison with the SN group, the CI and
CA group had a particularly narrower span and
less pitch variability in DJ [e.g. 80% span: CI-
SN: #2) = —4.04, p < 0.001; CA-SN: #2) =
—3.79, p < 0.001] and YN questions [e.g.
PDQ: CI-SN: (#2) = —3.35, p <0.01); CA-SN:
((2) = —2.47, p < 0.05)]. By contrast, in WH
questions, it is noteworthy that the two



Chinese groups had a higher PDQ and a wider
pitch span on both utterance and syllable
levels than the SN group (see Figures 1, 2, and
3). This finding can be explained by the
overproduction of WH questions by Chinese
learners. Specifically, we notice that some L2
learners, irrespective of their level of
proficiency, tend to produce a high-rising
nuclear pitch accent or a final rising boundary
tone in WH questions. Although the final

rising contour can also be used in WH
questions, it is not frequently found in the L1
native speech (i.e., all the SN speakers in our
study produced the WH questions with a final-
falling pitch movement) since the interrogative
particles in Spanish (e.g., qué, donde, quién,
cual) are clear enough for signalling this type
of question.

Figure 1: 80% pitch span on the utterance level of the three language groups depending on Question Type (left)

and Stress Type (right). Error bars indicate + 1SE.
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Figure 2: Mean PDQ of the three language groups depending on Question Type (left) and Stress Type (right).

Error bars indicate = 1SE.
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Figure 3: 100% pitch span on the syllable level depending on Proficiency Level and Question Type.
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3.2. Temporal results

The main effects of the linear mixed models
fitted for the three temporal variables are
shown in Table 3. For ease of exposition, we
discuss these results by referring to Figures 4
and 5, which display the specific temporal
values produced by the three language groups
in the five question types. First, considering
individual effects, the output in Table 3
revealed that there was a significant main
effect of Proficiency and Question Type on the
outcome variables of pitch change rate, speech
rate, and articulation rate. By contrast, Stress
Type and Gender were insignificant factors for
the three temporal variables. Moreover, the
pairwise comparisons of Proficiency Level
showed that, in comparison with the SN group,
the two Chinese groups had a significantly
lower pitch change rate [CI-SN: #(2) = —4.71,
p < 0.001; CA-SN: #2) = -3.75, p < 0.01],
speech rate [CI-SN: #2) = =5.71, p < 0.001;
CA-SN: #2) = —-5.62, p < 0.001], and
articulation rate [CI-SN: #2) = —5.58, p <
0.001; CA-SN: #(2) = —5.44, p < 0.001] in their
speech. These findings corroborate previous
studies that reported a reduced oral fluency for
L2 speakers in the non-native language (Ding
et al, 2016; Peters, 2019). Nevertheless,
unlike our previous findings—which showed
that  high-proficiency = Chinese  learners
achieved a target-like pitch performance—(see
Section 3.1), we did not observe any
significant improvement in speech rate and
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articulation rate between the CI and CA
groups.

Further, the results in Table 3 indicated a
strong interaction between Proficiency and
Question Type on the three temporal variables.
Particularly, as shown in Figure 5, SN
speakers had higher values of pitch change
rate than the CI and CA learners in all
questions except for WH questions. As
discussed above, the faster pitch change in L2
WH questions may be attributed to the fact
that most Chinese learners excessively varied
their FO contours by producing either a high
pitch accent or a final rising boundary in the
nuclear position. In addition, although each
question type was realized with a specific
temporal value, the two Chinese groups were
consistently lower than the SN speakers
regarding the speech and articulation rates (see
Figure 5). Finally, it is interesting that the
results of speech rate and articulation rate were
similar in this work. This is perhaps because
the speech stimuli used in this work consisted
of short utterances produced with low
frequency and short pauses.

4. DISCUSSION

The aim of the present study was to investigate
the L2 production of Spanish questions by
Chinese speakers with regards to pitch and
temporal characteristics and to explore the
factors that may contribute to the pitch and
temporal deviations in L2 speech. Six pitch
and temporal metrics of LI and L2



Table 3: Effects (F-values) of Proficiency Level, Question type, Stress Type, and their interactions on the three
temporal variables (‘***° p <0.001; “**’ p <0.01; **’ p <0.05; > p<0.1).

Pitch change rate Speech rate Articulation rate
Proficiency 11.23%%* 18.75%** 17.75%**
QuestionType 14.95%** 10.56%** 4.35%*
Gender 0.03 2.71 3.26.
StressType 0.01 0.22 0.00
Proficiency*QuestionType 11.46%%* 3.80%** 2.64%*

Figure 4: Pitch change rate of the three language groups depending on Proficiency Level and Question Type.

Error bars indicate + 1SE.
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First, our results confirm that there are
indeed some cross-linguistic differences
between Spanish L1 and L2 regarding pitch
performance. The evidence in support of this is
that the L2 Spanish in this study was produced



with a narrower span (on both utterance and
syllable levels) and less variable pitch than
that of L1 native speakers. This supports
previous studies that reported a pitch range
compression effect for L2 speakers with
typologically different L1 backgrounds (e.g.,
Busa & Urbani, 2011; Liu, 2005; Mennen et
al., 2007, 2012, 2014; Peters, 2019; Shi et al.,
2014; Ullakonoja, 2007; Urbani, 2012; Yuan
et al.,, 2018; Zimmerer et al., 2014). The
consistency of the findings for L2 pitch and
temporal production suggests that non-native
learners may have universal developmental
pathways for acquiring specific aspects of L2
speech, independent of the specificity of their
L1 system. We cannot provide a definitive
explanation for this quasi-universal effect in
L2 speech. However, rather than being shaped
by the L1 phonetic system, the compressed
pitch patterns in L2 have previously been
attributed to the lack of confidence and
insecurity of L2 learners when speaking a non-
native language (Peters, 2019; Volin, Poesova,
& Weingartova, 2015; Yuan et al., 2018).
Additionally, the increased cognitive efforts in
producing the non-native segmental or
suprasegmental features (i.e., vowels and
consonants, stress, and prominence) are also
plausible factors that may lead to a lower pitch
variability in L2 utterances. For instance,
Zimmerer et al. (2014) pointed out that L2
learners can frequently overlook the variation
of FO pitch in a native-like way because they
are too focused on the correct production of
words and stress in the non-native language.
Another noteworthy point in the pitch
results is the FO span at the syllable level. As a
typical tone language, Chinese makes use of
the FO information for encoding lexical tone
meanings (Yuan, 2011). Therefore, it is
expected that Chinese learners would show
greater FO variations on the syllable level
because of L1 tonal transfer. However, unlike
Ding et al. (2016), we did not find a wider
pitch span on the syllable level for Chinese
learners of Spanish. This seems to imply that
the production of the L2 syllable span was not
necessarily affected by the learners’ long-term
experience with a tone language. The
discrepancy between the results could be
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justified by the distinct language pairs
examined in the experiment: In Ding et al.
(2016), English was the Chinese learners’ L2,
whereas in our study, it was Spanish. Future
studies regarding the pitch range differences
between English and Spanish at the syllable
level would help us elucidate whether this is
the primary cause of the discordances found.
On the other side, based on our observed data,
another possible explanation for the reduced
syllable span in L2 Spanish might be that
Chinese learners were too cautious to vary the
pitch due to a lack of intonational skills and
language experience, thereby exhibiting a flat
FO contour without many fluctuations until
they reached the great FO changes in the
nuclear location. Further investigations of L2
phonetic performance are required to test this
hypothesis, considering the position sensitivity
of pitch changes in the utterance.

Further, although the factor proficiency
statistically failed to reach significance in the
three pitch variables, the results seem to
suggest that Chinese learners of L2 Spanish
can progressively fine-tune their production of
FO values and approach a target-like pitch
pattern with increasing proficiency in their L2.
Moreover, results of the three pitch parameters
revealed a strong interaction between
proficiency level and question type, illustrating
that the L2 learning of pitch implementation
details is susceptible to pragmatically different
question types. For instance, we found that
Chinese intermediate and advanced learners
consistently had a reduced pitch span and
lower PDQ in all utterances except for WH

questions. As 1is clear from the above
discussion, the opposite performance of
Chinese speakers on WH-questions can

account for their overproduction of a high
pitch accent or a final-rising boundary in the
nuclear position. Or, in a more general way, it
can be attributed to the fact that learners were
unfamiliar with the target intonation contours
of WH-questions due to the typological
distance between the L1 and the L2. Thus,
most would simply assume that Spanish WH-
questions are produced with a high pitch in the
utterance-final location based on their
knowledge of the typical use of the FO cue.



As with other question types (e.g., the
information-seeking yes-no question and the
disjunctive question), we found that most FO
targets in the utterance-final position could be
accurately achieved by Chinese learners, while
those in the prenuclear position were deviated
and produced with a less variable contour. In
this regard, our findings suggest that the
compressed pitch in L2, rather than being

solely determined by psychological and
cognitive factors (i.e., uncertainty,
cautiousness, and increased efforts when

speaking the L2), is also constrained by the
learners’ knowledge of the target intonation
categories. Overall, the different pitch
performance of the L2 speakers in the five
question types gives support to previous
findings which proposed a scaffolding from
the phonological to phonetic dimensions
(Cortés Moreno, 2004; Yuan et al., 2019),
suggesting that there is a hierarchy of
difficulties in implementing the L2 pitch
patterns depending on the prosodic similarities
and dissimilarities between the first and the
target language.

Considering the gender effect, our study
revealed that men and women differ
significantly only in the variable of PDQ.
Congruent with previous works (Ordin &
Mennen., 2017), female speakers in our study
varied their FO contours more frequently than
male speakers. The gender differences in pitch
variability are more closely linked to the
speakers’ willingness to express emotions in
communication rather than physiological
factors. Research has shown that humans
express a range of emotions by readily
modulating their FO pitch, and female speakers
tend to express most emotions more frequently
than males in speech—except for pride and
power (Brebner, 2003; Pisanski et al., 2020).
In this sense, the greater pitch variance
observed in the data of female speakers could
be attributed to their greater emotional
involvement in speech than male participants.
Nevertheless, because the number of male and
female speakers differed strongly in this task,
this research needs to be replicated with a
well-balanced design to consolidate the results
presented here.
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Further interesting findings related to pitch
are that the FO variation was highly modulated
by the stress type, whereby all speakers
produced more variable pitch in questions with
a final-paroxytone word than in those with a
final-oxytone word. Similarly, for the 80% FO
span, Chinese learners (particularly those of
the advanced group) showed a significantly
wider pitch span in questions ending with a
paroxytone word. We speculate that this could
be related to the relative cognitive efforts
required to process the two stress types for L2
learners. Since the paroxytone is the most
frequent and unmarked stress pattern in
Spanish (hence the most familiar one for L2
learners), Chinese speakers may show fewer
difficulties when producing it in questions and
have more planning time, allowing them to
better approach a target-like pitch profile.
Although L1 Spanish speakers had a reduced
pitch span in sentences with a final-paroxytone
word, this effect did not reach statistical
significance, and their average pitch span was
still higher than that of Chinese learners with
such stimuli. So far, we have no clear
explanation for the behaviour of Spanish
speakers. Since there were only five native
subjects in the control group, future
investigations with a larger sample size are
required to test whether there is a difference of
pitch span for L1 Spanish speakers in
questions ending with different stress patterns.

Regarding the temporal characteristics, our
study revealed significantly lower pitch
change rate, speech rate, and articulation rate
in L2 Spanish. These results are consistent
with previous studies that reported a similar
reduction of oral fluency (Ding et al., 2016;
Peters, 2019) and slower pitch rises and falls
in L2 speech than L1 speech (Yuan et al.,
2018). Moreover, it has been noted that
although Chinese is a lexical tone language
with FO peaks or valleys in every syllable, the
speed of FO changes is not significantly faster
than in stress languages such as English (Xu &
Sun, 2002). If this is the case, we speculate
that there is no negative transfer of L1 Chinese
in terms of the pitch change rate in this study.
The lower values of Chinese L2 learners on
the three temporal metrics might also be



attributed to their increased cognitive efforts in
producing the segments or their lack of
experience in the target speech.

Additionally, the interaction effects found
for the three temporal variables indicate that
the proficiency effect was strongly modulated
by question type. Whereas the speech rate and
articulation rate were lower in all question
types for L2, the average pitch change rate
showed an exception for the WH questions in
which the FO directions varied more frequently
in L2 than in L1. Since there is no indication
that the L2 deviation on WH questions was
caused by the systematic differences between
the two languages, we speculate that the higher
values of pitch change rate and FO span in WH
questions reflected overproduction by Chinese
speakers due to a lack of target intonational
knowledge. Finally, the main effect of
proficiency seems to suggest a trend of pitch
improvement with learners’ increasing L2
proficiency. In particular, our study replicates
previous findings (i.e., Ullakonoja, 2007;
Yuan et al., 2018; Zimmerer et al., 2014) that
highly proficient learners were closer to L1
native speakers in the realization of pitch
change rate, pitch span on the utterance and
syllable level, and pitch variability. Further, as
suggested by neurobehavioral research, the
advantage of high-proficiency speakers in the
L2 can be attributed to their enhanced ability
to use higher-level cognition (i.e., attention) to
process non-native  speech  components
(Archila-Suerte et al., 2012, 2015).

5. CONCLUSION

The study presented here was intended to
explore the pitch and temporal characteristics
of native and Chinese L2 speakers of Spanish.
Using six different metrics, we examined the
pitch and temporal implementation in five
question types of Peninsular Spanish and
obtained several important findings regarding
the cross-linguistic differences in the speech.
First, congruent with previous literature on L2
speech, the results of this study suggest that
Chinese speakers of L2 Spanish deviate from
L1 native speakers mainly in the compression
of pitch span (both on the utterance and
syllable levels) and pitch variability, and the
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strong reduction of pitch change rate, speech
rate, and articulation rate. Second, these pitch
and temporal deviations in L2 speech are
attributed to psychological-cognitive factors
and the learners’ lack of knowledge and
intonation skills in the target language rather
than physiological factors or the L1 effect.

From the pedagogical perspective, our
findings hold important implications for
understanding the cross-linguistic differences
between L1 and the speech, underlining the
importance of preparing special training
methods with varied materials and contexts to
reduce learners’ foreign accents and improve
their phonetic knowledge of the L2. Further
research on native Chinese and native Spanish
will be conducted to explore more cross-
linguistic differences that may account for the
L2 speech deviations. It is also interesting to
consider how pitch span and pitch variability
are realized depending on the syntactic and
phonological positions of the phrase and in
which locations L2 learners mostly deviate
from the L1 native speakers.
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Abstract

This study examined the acoustic cue weighting in Spanish
question-statement identification between native listeners of a
tonal (Chinese) and a non-tonal language (Spanish). Listeners’
performance was evaluated using two identification tests,
whereby the stimuli were generated by manipulating the FO
contour, duration, and amplitude of the word-final syllable. A
logistic sigmoid model was used to fit the question-statement
identification function, and the model parameters were further
estimated using a linear mixed-effect analysis. Results showed
that Spanish listeners were more sensitive to the FO linear
transitions perceived as intonation, suggesting that the tonal
language benefit in pitch perception may be limited to specific
dimensions of pitch events. Nevertheless, Spanish listeners
needed a higher terminal pitch to identify questions than
Chinese speakers, especially when the duration or amplitude
was decreased. Besides, our study revealed that native Spanish
speakers gave more weight to the secondary cues of duration
and amplitude and made greater compensations for the
acoustic perturbations than Chinese listeners. These cross-
linguistic differences of cue weighting between the two groups
can be attributed to several factors, including listeners’
previous linguistic experience with the first and the target
language and the perceptual compensatory capacity in speech.

Index Terms: Acoustic cue weighting, intonation perception,
pitch sensitivity, secondary cues, Chinese speakers of Spanish

1. Introduction

Speech perception is characterized by combining information
of multidimensional acoustic space. One classic example of
this is voicing contrasts in English obstruents, which have
more than 15 cues, including vowel length, voice onset time
(VOT), fundamental frequency (FO) contour, and intensity of
the glottal signal [1]. The goal of speech perception is to get
the best estimate of a phonological category from the
continuous values along each acoustic dimension. While
listeners may rely on multiple sources of acoustic cues to
recognize a phonological contrast accurately, the contribution
or the weight of these cues is different to listeners’ judgments
[2], [3]. For instance, VOT has been found to be the strongest
cue for perceiving onset voicing contrasts in English [4].

Although the acoustic correlates of intonation have been
researched less, the FO pitch has been broadly recognized as
the most reliable cue for perceiving the question-statement
contrast in most languages, such as Chinese [5], Cantonese
[6], English [7], and Spanish [8]. Moreover, Chinese listeners
are often expected to outperform speakers of non-tonal
languages in pitch perception because of their long-term
experience with a tonal language. For instance, [9] reported
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that Chinese listeners were more accurate than English
speakers in identifying Cantonese-level tones. Similarly, [10]-
[12] showed that Chinese listeners were more sensitive to the
FO direction and detected FO mismatches in their native or
non-native speech more rapidly than listeners of an
intonational language. Consequently, a general hypothesis of
tonal language benefit in pitch perception has been proposed,
although current findings on this hypothesis are highly
divergent. For instance, [13]-[15] did not find that tonal
language listeners were superior to speakers of a non-tonal
language in perceiving non-native tones or native intonation
patterns. One possible reason for the inconsistent results is that
the finer FO perception exhibited by tonal language listeners
depends on the specific pitch representations of the stimuli.
For instance, [13] found that Chinese listeners had higher FO
sensitivity than English speakers, but only for pitch profiles
specific to their native language (L1), such as FO contrastive
patterns that phonetically shift like their L1 lexical tones. This
finding of a tonal language advantage under specific pitch
conditions has been confirmed by recent neurobehavioral
evidence. For example, [14] demonstrated that the processing
of FO as lexical tone engages a semantic brain area limited to
tonal language speakers. In contrast, the processing of FO as
intonation involves bilateral brain regions and is generalized
to tonal and non-tonal language listeners, irrespective of
language-specific realization of intonation [14].

While FO contour is the primary cue for intonation
perception, other secondary cues such as duration and
amplitude can also influence listeners’ decisions by conveying
important but less reliable information [15]. Furthermore, [16]
pointed out that primary and secondary cues may constantly
interact in perception due to the dynamics of speech
processing. That is, a shift in the identification function for
one cue correlates with an opposing change in another cue, a
phenomenon called phonetic trading relation [10]. One
instance of this trade-off relationship is that English L1
listeners were more likely than non-native Chinese speakers to
use a high pitch to perceive questions when the duration or
amplitude of the final word was decreased [7]. The capacity to
compensate for changes during speech relates to listeners’
perceptual sensitivity to acoustic cues and their previous
linguistic experience with the target speech [18].

Overall, given the debate on tonal language benefit in
pitch perception and potential differences of cue weighing
between listeners from different language backgrounds, this
study aimed to examine the perceptual weighting of the three
acoustic cues—FO0, duration, and amplitude—in perceiving
Spanish statements and yes-no questions by native listeners of
Peninsular Spanish (hereafter, SN) and non-native Mandarin
Chinese learners of the Spanish language (hereafter, CN). In
particular, we are interested in (1) which listener group is



more sensitive to FO linear changes perceived as intonation,
and (2) the extent to which the secondary cues of duration and
amplitude can interact with FO pitch and contribute to the
question-statement recognition by either group. To this end,
we designed two perceptual experiments in which the auditory
stimuli were synthesized by manipulating the values of the
three acoustic parameters—F0 pitch, duration, and amplitude.

2. Method

2.1 Participants

In total, 78 CN listeners and 39 SN listeners participated in
Experiment 1 (mean age: 28.27; SD = 8.43), while 77 CN
listeners and 33 SN listeners took part in Experiment 2 (mean
age: 28.02; SD = 8.46). All subjects in the two listener groups
had normal hearing sensitivity within a range of 0—20 dB HL
(decibels Hearing Level).

2.2 Stimuli synthesis

Since the intonation of Spanish broad focus statements and
yes-no questions differ in both the prenucleus and the nucleus
[19], we used a one-word sentence in the study to exclude the
effect of prenuclear accents. The trisyllabic word “Alcald” (a
Spanish city name) was used as the target item, and it was
produced in a broad focus statement form by an adult female
native speaker of Peninsular Spanish. The target stimuli were
generated by manipulating the three most salient acoustic cues
(FO, duration, and amplitude) in the word-final syllable.

The pitch contour of the last stressed syllable was replaced
by a multi-step FO continuum using the To Manipulation
function in Praat [20]. Specifically, the pitch curve of the last
syllable was stylized into two pitch points. The start point was
located at the beginning of the last syllable’s vowel, with a
pitch height of 196 Hz. The endpoint was anchored at the last
regular glottal pulse detected in the spectrogram, and its FO
value was nearly equal to that of the starting point (3 Hz
differences). The endpoint was manipulated nine times
upward and once downward, with a step size of 20 Hz. Thus,
11 FO contours spanning over 200 Hz were generated for each
experimental condition (i.e., duration and amplitude). The
amplitude of the carrier segment “Alca” was normalized at 70
dB sound pressure level and further used as a reference for
manipulating the amplitude of the last syllable.

In Experiment 1, the 11 pitch contours with different FO
offsets were manipulated at three duration levels: short,
medium (i.e., the original duration of the last syllable’s vowel,
which was 185 ms), and long. The long duration was
generated by adding in Praat 50 ms from the center of the
nucleus of the original vowel in the last syllable. We used a
+50 ms value following previous research, which showed that
the final vowel of yes-no questions is 40-70 ms longer than
that of statements [21]. The short duration was created by
removing 40 ms from the same vowel’s nucleus. The reduced
value was defined by referring to the shortest production of a
statement by the same speaker. Since each duration set had 11
different FO contours, the total number of stimuli for
Experiment 1 was 33.

In Experiment 2, the amplitude of the 11 FO contours was
manipulated at three levels using the Constant Amplification
function in Cool Edit Pro 2.1 [22]. The low, medium and high
amplitudes were created by applying a change of -7 dB, 0 dB,
and +7 dB, respectively, to the final syllable’s vowel. The
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manipulated values took as reference the carrier segment’s
amplitude, which was normalized at 70 dB. Thus, a total of 33
stimuli were used in Experiment 2. Each amplitude level had
11 stimuli with different FO offsets. All stimuli were digitized
at a sampling rate of 44.1 kHz in this study.

2.3 Procedure

The tests were conducted using the web-based survey software
Alchemer, which allows to upload audio files onto the
platform. The study survey comprised three sections. The first
was intended for gathering information on the participants’
linguistic backgrounds. The second involved the 33 stimuli of
Experiment 1, and the third included the 33 stimuli of
Experiment 2. The entire survey was administered in the
language preferred by the listeners (Chinese or Spanish).
Subjects could participate in either one or both auditory
experiments. The stimulus order of each experiment was
randomized, and every stimulus was presented once. The text
of the stimuli was displayed on the screen without punctuation
marks. Participants were instructed to listen to the audio using
earphones in a quiet room. The perceptual answers of the two
experiments were arranged on a five-point Likert scale to
capture listeners’ perceptual changes more accurately. The
listeners had to identify which of the five descriptions of
sentence type was closer to the stimulus they had just heard by
selecting one of the following options: “Statement,” “More
statement than question,” “Either statement or question,”
“More question than statement,” “Question.”

2.4 Data analysis

The five-response scales were recoded as 0, 0.25, 0.5, 0.75,
and 1 based on the degree of interrogativity of each sentence
type. The recoded values are interpreted as the probability
from 0 to 1 that a given stimulus is perceived as a question.
Thus, given the probabilistic estimation of question
identification and the nearly S-shaped curve of the
classification results, a logistic sigmoid model was used to fit
the question-statement identification function for each listener.
The equation of the sigmoid model is shown in (1),

1
P= 1+ eHX_xO o)

where p refers to the probability of perceiving a sentence as a
question, x is the value of pitch manipulation applied to the
synthesized FO contour (ranging from -20 Hz to 180 Hz, with
an interval of 20 Hz) compared to the original terminal pitch
of the statement, xo is a parameter where the question-
statement boundary was at 50% identification, and b is a
steepness factor that is inversely correlated with the slope of
the identification function. The sigmoid model was fitted in
MATLAB [23] using the Levenberg-Marquardt algorithm [24],
a hybrid technique used to extract the model parameters and is
particularly effective in solving nonlinear least-squares curve-
fitting problems [25]. Specifically, an iterative process was
executed to calculate the values of xo and b that minimized the
objective function F(xo, b) (the sum of the squares of the errors
between the N pairs of real data points and the fitted values),
as shown in equation (2),

(1
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3. Results

The general results of the two experiments are presented in
Figure 1, in which the average probability of question
identification between CN and SN listeners was fitted and
plotted using MATLAB for the three duration (short, medium,
and long) and amplitude (63 dB, 70 dB, 77 dB) levels.

Further, to examine the specific cue weighting paradigm
between CN and SN listeners, a linear mixed-effect analysis
was performed using the /me4 package for R [26]. The
question-statement boundary (x0) and steepness factor (b) were
alternatively entered as dependent variables, with the
experimental condition (i.e., duration or amplitude), listener
group (CN vs. SN), and their interactions as fixed effects. The
speakers were included as random effects. Type I[II ANOVA
was used to examine the significance of the main effects. Then,
multiple comparisons of the interaction were performed using
the emmeans package with the Tukey method [27].
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higher question-statement boundary than CN listeners at the
three duration levels (see Table 1). However, the difference in
intonation boundary between the two listener groups
decreased when listening to sentences with a longer final
syllable. This result is mainly due to SN listeners’ behavior;
that is, when listening to stimuli with a longer duration, SN
listeners strongly decreased the pitch threshold (x0) for hearing
questions (see Table 2). A similar decrease of the question-
statement boundary was observed for CN listeners over a
longer duration. Nonetheless, this change was less significant
in the CN group if we consider the overall magnitude of
changes on the intonation boundary caused by the duration
modulation (see also Figure 1), as revealed by the coefficients
of the contrast between the short and long duration in Table 2.
The different performances of the two listener groups indicate
that SN listeners weighted the duration cue more heavily than
CN listeners in perceiving Spanish sentence types.

In contrast, the results of the linear mixed model with the
steepness indicator (b) as the dependent variable showed a
significant main effect of the listener group [y (1) = 4.60, p
<.05], while the effect of duration and its interaction with the
L1 group was not significant. Moreover, the post-hoc analysis
indicated that SN listeners had a steeper identification curve
(i.e., smaller b) than CN listeners in the three duration types
(see Figure 1), suggesting that SN listeners were more
sensitive than CN speakers to the FO linear transitions
perceived as intonation. Notably, however, the difference in
identification function was significant only for stimuli with a
short final syllable [t(246) =2.13, p <.05].

Table 1: Pairwise comparisons of intonation
boundaries (xo) of the two groups in each duration.
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Figure 1: Question identification as a function of the
final FO change at the three duration (upper) and
amplitude (lower) levels for CN and SN listeners.

3.1 Identification results of Experiment 1

For the question-statement boundary (xo), the analysis of
variance revealed a significant main effect of listener group
[x? (1) = 24.88, p < .0001], duration [* (2) = 20.23, p < .0001],
and a significant interaction between listener group and
duration [¥*>(2) = 8.38, p < .05]. Moreover, pairwise
comparisons showed that SN listeners had a significantly

ity g Duration  Contrast Estimate  df t P
Short CN - SN -26.5 187 -4.95 <.0001
Medium  CN-SN -30.7 187 -5.71 <.0001
Long CN-SN -18.5 187 -3.44 <.001

Table 2: Pairwise comparisons of intonation
boundaries (xo) at three duration types for each group.
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Group Contrast Estimate df t P
1-2 7.37 238 2.94 <.05
CN 2-3 3.59 238 143 >.1
1-3 10.96 238 437 <.001
1-2 3.24 238 0.91 >.1
SN 2-3 15.83 238 447  <.0001
1-3 19.06 238 538  <.0001

1, 2, 3 signify short, medium, and long duration, respectively.

3.2 Identification results of Experiment 2

The linear mixed model with the question-statement boundary
(x0) as the dependent variable showed a significant main effect
of the listener group [x*>(1) = 41.22, p < .0001], while the
effects of amplitude and the interaction of amplitude by the
listener group were statistically nonsignificant. Specifically, in
line with the results of Experiment 1, listeners in the SN group
exhibited a significantly higher intonation boundary than those
in the CN group at the three amplitude levels (all ps <.0001).

Regarding the steepness indicator (b), although there was
no significant main effect or interaction for the listener group
and amplitude, some clear tendencies should be noted for the
prosodic evaluation of acoustic cues in intonation perception.



For instance, the identification curve of the SN group was
steeper than for the CN group at the three amplitude levels,
and this effect was marginally significant when they heard the
stimuli with 77 dB [t(182) = 6.34, p = 0.098]. In addition, the
pairwise comparisons of amplitude levels by the listener group
showed that the sharpness of the identification curve increased
to a different extent for the CN and SN groups when the
amplitude of the last syllable was changed from 63 dB to 77
dB (see Figure 1). However, this amplitude effect was
marginally significant and only present in the SN group [t(210)
= 2.29, p = 0.059], suggesting that SN listeners were more
sensitive to amplitude changes and had better compensatory
behavior than CN listeners in perceiving Spanish intonation.

4. Discussion and conclusions

This study examined how CN and SN listeners use the three
acoustic cues—F0 pitch, duration, and amplitude—to perceive
question-statement contrasts in Spanish. In line with previous
literature ([7], [18], [29]), the identification curves in Figure 1
revealed a reliable positive relationship between the FO pitch
and the probability of question recognition within a certain
pitch interval. That 1is, the probability of question
identification for the two listener groups rises robustly with
increasing the FO pitch. However, SN listeners differed from
CN listeners by exhibiting a significantly higher question-
statement boundary (i.e., higher xo) in the three duration and
amplitude levels. The possible differences between the linear
pitch contours synthesized in this study and the natural
production of Spanish yes-no questions (which has a nonlinear
FO trajectory at the end of the sentence) may explain the
higher pitch threshold needed by SN listeners to hear
questions [7]. Specifically, we speculate that the higher
question boundary shown by SN listeners was because they
had made greater compensations for the FO loss in synthesized
stimuli and the attenuation of other secondary cues in their L1.

Another possible reason for this finding relates to the
categorical distinctions of intonation contours in Spanish
phonology. Unlike Mandarin Chinese, which does not rely on
the final rising or falling tone to discriminate sentence types,
Peninsular Spanish has a three-way contrast of boundary tones
at the end of sentences. In addition to low (L%) and high (H%)
boundary tones, Spanish involves some mid-level tones that
are used for signaling uncertainty statements (!H%) and
statements of obvious (L!H%) [19]. Thus, the higher question-
statement boundary exhibited by SN listeners may be due to
the fact they have categorized both low- and mid-level tones
as statements. In contrast, CN listeners tended to perceive any
tone that was not strictly low as high, and thus related it to a
question category.

Further, the steeper identification function (i.e., smaller b)
consistently found for the SN group in the three duration and
amplitude levels revealed that SN listeners were more
sensitive than CN speakers to FO linear transitions perceived
as intonation. This finding seems to support the claim that the
FO advantage for CN listeners may be limited to specific
dimensions of pitch processing, for example, to naturally
occurring local tonal events that vary phonetically like
Chinese lexical tones [29]. However, regarding the perception
of FO pitch as intonation, our study showed that tonal language
listeners may have a lower FO sensitivity, especially in a non-
native language context, than native listeners of an
intonational language. Previous research supporting this result
can be found in [14], which showed that perceiving FO pitch
as intonation involved bilateral brain regions and was common
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to tonal and non-tonal language speakers. In contrast,
processing FO pitch as lexical tone, besides the left-
hemispheric region shared between tonal and non-tonal
language users, involved some semantic areas and subcortical
regions limited to tonal language listeners [14]. Based on this
neural analysis, CN and SN listeners were expected to have a
comparable FO sensitivity in the perception of intonation
contours. Nevertheless, our study found that SN listeners had a
steeper identification function (thus, higher FO sensitivity)
than CN listeners, partially because of their broader
experience with Spanish prosody. Additionally, the potential
FO conflicts of stress and intonation bearing on the last
syllable of the oxytone word (the target item) may increase
CN listeners’ cognitive efforts in processing FO pitch, thus
decreasing their sensitivity to the FO perceived as intonation.

Although FO contour plays a crucial role in Spanish
intonation perception, other secondary cues, such as duration
and amplitude, also significantly affect the performance of SN
listeners. Experimental evidence for this is that SN listeners
used a significantly lower question-statement boundary in the
long duration condition and needed fewer FO cues (thus,
steeper identification function) to hear questions when the
amplitude of the final syllable increased. The results of SN
listeners resonate with the phonetic trading relation [7], [17],
showing that attenuating one acoustic cue (i.e., duration) can
be compensated by enhancing another (i.e., FO) so that the
phonological category can be preserved. In contrast, CN
listeners were sensitive only to duration variations (besides the
FO cue), and their reliance on this secondary cue was lower
than SN listeners during question-statement identification.

The most frequent explanation for these cue weighting
differences between the two listener groups relates to their
compensatory capacity in speech processing. In general, the
more sensitive listeners are to the acoustic changes, the greater
the compensations for the perturbations during speech [21],
[33]. Thus, SN listeners may have displayed higher sensitivity
to duration and amplitude cues than CN listeners because they
had superior compensatory behavior in their native language.
In contrast, the limited experience of CN listeners with
Spanish intonation and the overwhelming weight of FO cues in
their native prosody may plausibly cause their reduced
sensitivity to the less prominent cues of duration and
amplitude in Spanish sentence types [7].

In conclusion, the present study shows that, while the
perception of Spanish intonation contrasts by SN listeners was
influenced by the three acoustic cues of FO, duration, and
amplitude, CN listeners were sensitive only to the FO
modulation and duration changes. Moreover, the degree of
sensitivity of SN listeners to FO and duration cues was
generally greater than that of the CN group. The different cue
weighing paradigm between CN and SN listeners in question-
statement identification can be attributed to several reasons,
including the linguistic experience with the first and the target
language and the perceptual compensatory ability of native
and non-native listeners. Finally, the trade-off relationship
between the acoustic cues demonstrates that the perception of
intonation contrasts involves the dynamic interplay of multiple
cue sources rather than a single FO pitch variation.
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Capitulo 6-Conclusiones, limitaciones y lineas futuras de investigacion

Esta tesis explora la adquisicion de la entonacion del espafiol como LE por parte de
sinohablantes y, mds en concreto, se centra en las oraciones interrogativas del espafiol. A
la luz de los resultados obtenidos de las seis publicaciones realizadas, consideramos que
se han cumplido los cinco objetivos previstos de este estudio: el objetivo relacionado
con la definicion del marco tedrico, el objetivo de llevar a cabo una comparacion
lingtiistica, el objetivo de contrastar la validez de las teorias cientificas en el campo de

la adquisicion de una LE, el objetivo descriptivo y el objetivo explicativo.

Desde el punto de vista general del marco teorico, se ha conseguido plantear un sistema
interidiomatico para la clasificacion de la modalidad interrogativa a partir de un enfoque
funcional-pragmatico, que permite la realizacion del analisis contrastivo sobre una base

tedrica comun (§2).

Desde el punto de vista de la comparacién tipologica, se han especificado los recursos
lingiiisticos de distintos niveles que se emplean en chino y en espafol para expresar una
serie de preguntas con distintas funciones pragmaticas. A partir de ese estudio
comparativo, se han extraido las principales diferencias entre las dos lenguas en cuanto
a las estrategias de codificacion de la interrogatividad que podrian causar dificultades a
los sinohablantes a la hora de adquirir las oraciones interrogativas del espafiol. Este

objetivo se ha cumplido en el capitulo dos (§2).
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Desde el punto de vista de la contrastacion empirica, los datos obtenidos en este trabajo
suponen una importante contribucion a las teorias de la adquisicion de la pronunciacion
de lenguas extranjeras, como el modelo de LILt disefiado para predecir las
caracteristicas de la entonacion de una L2 (Mennen, 2015), el modelo de asimilacidon
perceptiva de los elementos suprasegmentales (Perceptual Assimilation Model for
Suprasegmentals) (Alexander & Wang, 2016; So & Best, 2010, 2011, 2014) y las
teorias de transferencia interlingiiistica (Choi, 2022; Gabriel & Kireva, 2014) y de
compensacion acustica en el proceso perceptivo (Nault & Munhall, 2020; Repp, 1982).

Desde el punto de vista de la descripcion entonativa, se han descrito los patrones
fonologicos y las propiedades fonético-actsticas de la prosodia de las producciones de
los sinohablantes en comparacion con la entonacion de las oraciones interrogativas de
hablantes nativos de espafiol. Asimismo, se han identificado los fallos y los éxitos
mostrados por el colectivo chino en el campo de la produccion (§3 y §4) y la percepcion
(§5 y anexos Ay B), lo que proporciona importantes conocimientos sobre la adquisicion
de la entonacion de ELE por parte de hablantes de una lengua tonal. Este objetivo se ha

conseguido a lo largo de varios capitulos de la tesis.

Desde el punto de vista explicativo, se han examinado una serie de factores lingiisticos
y extralingiiisticos que pueden incidir en el aprendizaje de la entonacion de ELE y se
han distinguido las causas que contribuyen a explicar el éxito o el fracaso en la
adquisicion de los patrones entonativos. Este objetivo también se ha conseguido de

manera transversal en distintos apartados de este trabajo.

6.1  Conclusiones generales de la tesis

Las conclusiones que se derivan del presente trabajo de investigacion enlazan entre si
los temas tratados en los capitulos principales (§2, §3, §4 y §5) y los anexos Ay B, y

son las que se exponen a continuacion.

En el capitulo 2, se ha planteado una taxonomia de la modalidad interrogativa que
permite clasificar un conjunto de preguntas con funciones pragmadticas distintas que
existen tanto en chino como en espafiol. En base a este marco teorico, se han analizado

las estrategias lingliisticas usadas en cada lengua para expresar cada tipo de pregunta.
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Como resultado de este analisis, se ha confirmado que las oraciones interrogativas del
chino y del espafiol pueden desempefiar las mismas funciones pragmaticas, quedando
asi confirmada la universalidad de las funciones pragmaticas del lenguaje. Por otra parte,
se ha comprobado que, para la codificacion de las preguntas, el espafiol recurre sobre
todo al modo verbal, a la entonacion y al orden sintactico, mientras que el chino, al ser
una lengua analitica y tonal, utiliza con el mismo fin particulas modales y
construcciones sintacticas. Puesto que en la expresion de la interrogatividad en chino la
entonacion desempena un papel secundario, es logico que la entonacion sea uno de los
aspectos mas dificiles de aprender para los estudiantes sinohablantes de espafiol. Las

conclusiones extraidas de este capitulo soportan la Hipotesis 1 (§1.3.1).

A partir de las observaciones anteriores, se ha estudiado la adquisicion de la entonacion
de las oraciones interrogativas del espafiol por parte de aprendices chinos. En los
capitulos 3 y 4, se ha analizado la produccion de la entonacion de cinco tipos de
preguntas (preguntas totales informativas, preguntas parciales informativas, preguntas
disyuntivas informativas, preguntas totales confirmatorias y preguntas confirmatorias de

apéndice) desde diferentes puntos de vista.

En la dimension fonologica, como se ha podido comprobar en el capitulo 3, la
produccion de los patrones entonativos por parte de los sinohablantes puede desviarse o
aproximarse a la de los hablantes nativos, dependiendo en buena medida de las
similitudes o disimilitudes sistematicas del inventario tonal y realizaciones entonativas
del chino y del espafiol. Sin embargo, algunos fallos (p.€j., la sobreproduccion de H%)
de los aprendices, en vez de estar relacionado con la L1, se pueden atribuir a la falta de
conocimiento de la fonologia entonativa de la lengua meta, en concreto con la falsa idea
segun la cual todas las preguntas en espanol tienen un ascenso final de FO. En la
dimension pragmatica, se ha comprobado que la mayoria de los aprendices chinos
tuvieron problemas a la hora de utilizar diferentes patrones entonativos para distinguir
entre la funcion informativa y confirmatoria de las preguntas totales. En la dimension
fonética, el analisis de los parametros tonales y temporales llevo a la conclusion de que
los aprendices chinos, ademas de un nivel tonal mas alto, tenian una compresion del
rango tonal (en el nivel oracional y silabico) y la variabilidad tonal (pitch variation), asi

como una reduccion de la velocidad de habla, de la tasa de articulacion y de la
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velocidad del cambio de FO (pitch change rate) en comparacion con los hablantes
nativos de espafiol. Por ultimo, se ha confirmado que la produccion entonativa de los
aprendices de ELE, ademas de estar determinada por el sistema fonético y fonolégico de
la L1, se ve influenciada por las caracteristicas lingiiisticas de los materiales de habla y
las propiedades individuales de los aprendices. Estas conclusiones se relacionan con la

Hipotesis 2 (§1.3.2) y la Hipotesis 3 (§1.3.3).

El articulo incluido en el anexo A ha analizado la percepcion de los patrones entonativos
de las declarativas neutras y de las interrogativas totales del espafiol. Se ha comprobado
que los aprendices chinos fueron capaces de reconocer la modalidad oracional mediante
el contorno final y se diferenciaron significativamente de los oyentes nativos de espafiol
en la percepcion del pico inicial y el movimiento tonal de la tltima silaba acentuada. En
comparacion con los oyentes estadounidenses del espaiol (Trimble, 2013b), los mejores
resultados obtenidos por los aprendices chinos parecen confirmar que los hablantes
nativos de una lengua tonal tienen ventajas a la hora de asimilar los eventos tonales
contrastivos de una LE. Por otra parte, también se ha estudiado la influencia de los
factores lingiiisticos e individuales en la percepcion de la entonacion de ELE. Los
resultados demuestran que los sinohablantes con un alto nivel de competencia en
espanol, alta habilidad pragmatica y experiencia musical obtuvieron mejores resultados
en la tarea perceptiva. Ademas, se ha comprobado que las preguntas totales formadas
por una palabra llana tuvieron mayor probabilidad de ser identificadas correctamente
que las compuestas por una palabra aguda. Por consiguiente, se ha corroborado la

Hipotesis 4 (§1.3.4) de esta tesis.

En el capitulo 5 y el anexo B, se ha contrastado la Hipodtesis 5 (§1.3.5) a través del
andlisis del uso de tres correlatos actsticos (FO, duracion e intensidad) para percibir la
entonacion declarativa e interrogativa total del espafol. Utilizando dos métodos
estadisticos distintos, se ha confirmado que la identificacion de la categoria entonativa
por parte de los oyentes nativos de espaiol estd basada en la modulacion de la FO, la
duracién y la intensidad, mientras que la percepcion por parte de los oyentes chinos se
fundamenta solo en la FO y la duracion. Ademads, se ha encontrado que los oyentes
nativos de espanol necesitan un ascenso final de FO mas elevado para percibir la

interrogatividad y son mas sensibles no solo al cambio de la duracion, sino también al
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cambio de la FO que los oyentes chinos. Este ultimo hallazgo contradice la segunda

suposicion que se deriva de la quinta hipdtesis general (§1.3.5).

Otra cuestion importante que se ha investigado en estos dos apartados (§5 y anexo B) es
la relacion entre los diferentes correlatos actsticos en el proceso perceptivo. En relacion
con este aspecto, se ha podido comprobar la teoria de la phonetic trading relation (Repp,
1982) al demostrar que la reduccion de los valores de la duracion o la intensidad podia
compensarse con el aumento de la FO para asegurar la percepcion del oyente de la

categoria entonativa deseada, y viceversa.

El ltimo aspecto tratado en el anexo B es la influencia de las variables lingiiisticas y
extralingiiisticas en la percepcion de los contrastes entonativos del espaiiol. En cuanto a
las variables extralingiiisticas, en nuestros datos las participantes de sexo femenino y
aquellos de mayor edad muestran un sesgo hacia la identificacion de las oraciones como
interrogativas. En cuanto al efecto de las variables lingiiisticas, las oraciones formadas
por una palabra llana tienen mayor probabilidad de ser percibidas como interrogativas

que las acabadas en palabra aguda.

En conjunto, los estudios realizados en este trabajo han cotejado todas las hipotesis
propuestas y han alcanzado una serie de conclusiones coherentes con los objetivos

iniciales de la tesis.

6.2  Aportaciones de la tesis

Como se ha expuesto anteriormente (§6.1), la realizacion de estudios comparativos
entre la lengua materna y la lengua meta proporciona una valiosa base para investigar la
adquisicion de las lenguas extranjeras. Asi pues, en uno de los primeros capitulos (§2)
de esta tesis, se ha realizado un andlisis contrastivo de la expresion de las oraciones
interrogativas del chino y del espafol, lo que ha llevado al desarrollo de una nueva
taxonomia de la modalidad interrogativa. Es de destacar que este sistema, al estar
fundamentado en un criterio funcional-pragmatico, permite clasificar un conjunto de
preguntas que se encuentran en ambas lenguas. En este sentido, el estudio podria
suponer una importante contribucion a las teorias de la modalidad interrogativa y servir

como base para futuros estudios interlingiiisticos. Gracias a este sistema, se han podido
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comparar las estrategias lingiiisticas usadas en las dos lenguas para cada tipo de oracion
interrogativa. Los resultados comparativos constituyen una gran oportunidad para
contribuir al desarrollo del conocimientos sobre las diferencias entre el chino y el
espafiol y también para impulsar el avance en el campo de los estudios contrastivos

entre lenguas sino-tibetanas y lenguas romances.

Seguidamente, en los capitulos 3 y 4, se han aportado nuevos datos empiricos acerca de
la produccion de la entonacion del espafiol por parte de aprendices sinohablantes. A
través de la descripcion prosodica en diferentes dimensiones (fonoldgica, fonética,
pragmatica, individual, etc.), se ha podido ofrecer una interpretacion detallada del
aprendizaje de la entonacion de ELE y ampliar nuestro conocimiento sobre los fallos y
los logros entonativos de los sinohablantes en cinco tipos de oraciones interrogativas del
espafiol. Los resultados alcanzados coinciden, en general, con los estudios previos,
sugiriendo la existencia de una jerarquia de dificultades para producir los patrones
entonativos (Cortés Moreno, 2001, 2005; Yuan et al., 2019) y confirmando algunas
tendencias generales de la adquisicion de la pronunciacion de lenguas extranjeras en
cuanto a la produccion de los rasgos tonales y temporales (Shi et al., 2014; Yuan et al.,
2018; Zimsmerer et al., 2014 para el rango tonal de la L2; Ding et al., 2016; Peters,
2019 para la fluidez oral en la L2). En estos dos capitulos también se ha intentado
explicar como las propiedades individuales de los aprendices y las caracteristicas
lingtiisticas del corpus son responsables, juntamente con los fendmenos de transferencia

de la L1, de la variabilidad de la produccion entonativa del espafiol como LE.

En el capitulo 5, junto con los anexos A y B, se ha realizado un estudio completo de la
percepcion de las declarativas e interrogativas totales del espafol desde el punto de vista
fonoldgico y fonético-acustico. A partir de los resultados de los test de percepcion, se ha
podido observar que los aprendices chinos difieren de los hablantes nativos no solo en la
capacidad de percibir los patrones entonativos, sino también en el uso de los correlatos
acusticos para identificar las categorias entonativas. Los resultados obtenidos arrojan
nueva luz sobre la caracterizacion perceptiva de la entonacion de ELE y llaman la
atencion sobre una serie de dificultades que los sinohablantes suelen encontrar en la
percepcidn de los eventos tonales contrastivos que no estan presentes en el inventario de

sull.
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Ademas, en estos tres apartados, el haber considerado como variables el ser hablante de
una lengua tonal, asi como otras caracteristicas lingiiisticas e individuales, ha
posibilitado alcanzar una visiébn completa de la percepcion entonativa de lenguas
extranjeras y contribuye en manera determinante al debate sobre las diferencias de
sensibilidad a la hora de percibir las informaciones postléxicas vehiculadas mediante la
FO entre los oyentes de lenguas tonales y no tonales. Por ultimo, los hallazgos
relacionados con los fenomenos de compensacion perceptiva entre diferentes correlatos
acusticos en el proceso perceptivo también suponen una importante aportacion a los
estudios que defienden el caracter multidimensional y dinamico de la percepcion del

habla (Peng et al., 2012; Toscano & McMurray, 2010).

En definitiva, los resultados de esta tesis mejoran nuestro entendimiento de la
adquisicion de la entonacion del espafiol como LE, confirmando asi también la
importancia de desarrollar métodos y técnicas didacticas eficaces para promover que los
sinohablantes logren una entonacién que se aproxime lo méaximo posible a la de los

hablantes nativos.

6.3 Limitaciones y futuras lineas de investigacion

Tras la exposicion de las aportaciones principales de esta tesis, es necesario reconocer
una serie de limitaciones y proponer, en la medida de lo posible, formulas para

superarlas, lo que permite trazar futuras lineas de investigacion.

En primer lugar, una limitacion metodoldgica tiene que ver con el reclutamiento de los
informantes. Los aprendices de espafiol de origen chino son necesariamente
heterogéneos. La gran extension del pais hace que, por ejemplo, los estudiantes de
espafiol muchas veces tengan, ademas del mandarin, una L1 diferente (los que una parte
de la literatura cientifica llama “dialectos chinos”). También suele ser heterogénea la
edad de adquisicion del espafiol y el tiempo de exposicion a la lengua en inmersion. En
este estudio, atendiendo a un criterio de ecologia (que consiste en reflejar lo mejor
posible la situacion de las aulas de espafiol en Espafia u otros paises hispanohablantes),
se ha optado por tener informantes de diferentes perfiles. Sin embargo, para trabajos
posteriores y, sobre todo, si estos se centran en la ensefianza del espafiol en China, todas

estas variables se podrian controlar para explorar el impacto de los antecedentes
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lingiiisticos concretos en la adquisicion de la entonacion.

En segundo lugar, como se ha expuesto anteriormente, en nuestro estudio de produccion
solo se han recogido datos sobre cinco tipos de oraciones interrogativas, a pesar de que
en espafiol se han documentado mas tipos de preguntas (Prieto & Roseano, 2010). De
manera parecida, los test de percepcion se han centrado solo en dos modalidades
oracionales (concretamente, en las declarativas neutras y en las interrogativas totales no
marcadas) dentro de las muchas posibles. Por consiguiente, si se quiere dibujar un
panorama completo de la situacion del aprendizaje de la entonacioén del espafiol por
parte de los sinohablantes, cabria ampliar el objeto de estudio para incluir mas
modalidades oracionales tanto desde el punto de vista de la produccion como desde el

punto de vista de la percepcion.

Ademas, en esta tesis una parte del comportamiento de los aprendices en cuanto a la
adquisicion de la entonacion se ha atribuido a la transferencia de la lengua materna (el
chino mandarin) a la lengua meta, lo cual supondria una potencial limitacién ya que no
se ha considerado la influencia de otras lenguas habladas por los sinohablantes, tanto
como L1 que como LE. Como se ha expuesto en una de las secciones iniciales (§1.2), el
inglés es una lengua extranjera que se aprende antes que el espafiol para la mayoria de
los sinohablantes. Por tanto, es posible que los resultados obtenidos por los aprendices
chinos de espafiol también pudieran estar influenciados hasta cierto punto por sus
conocimientos fonoldgicos y fonéticos del inglés, lo que segin De Angelis (2007)
constituiria un caso de influencia interlingliistica combinada. En vista de esto, futuras
investigaciones tendrian que abordar el aprendizaje de la entonacion del espafiol a partir
de un enfoque multilingiie, lo que implicaria también establecer una relacion entre todas
las lenguas ya adquiridas por los aprendices y la lengua meta, para ampliar nuestra
comprension de los problemas que pueden surgir en el proceso de adquisicion del

espanol como lengua extranjera.

Por otro lado, el presente estudio se ha destinado investigar la adquisiciéon de la
entonacion tanto en el ambito de la produccion como en la percepcion, pero de manera
separada. De esta manera, el trabajo que aqui se presenta se limita a aportar datos a una
cuestion candente en el aprendizaje de la LE: la de si las desviaciones de los aprendices

en la produccion estan relacionadas con su falta de competencia para percibir las

135



Capitulo 6-Conclusiones, limitaciones y lineas futuras de investigacion

categorias fonéticas y fonoldgicas de la lengua meta (Strange, 2007). Es decir, en esta
tesis no se trabaja la relacion que se establece entre la habilidad para percibir contrastes
entonativos y la habilidad para producirlos. Para incrementar nuestra comprension sobre
esta cuestion, seria recomendable evaluar resultados de produccion y de percepcion en
un mismo grupo de aprendices, lo que daria la posibilidad de establecer una relacion

mas directa entre los dos aspectos de la adquisicion del habla de una lengua extranjera.

Finalmente, los resultados aqui presentados sirven para dar a conocer la adquisicion de
la entonacion del espafiol en el contexto chino y llamar la atencion de los profesores y
alumnos sinohablantes sobre este fenomeno lingiiistico que a menudo no recibe
suficiente atencion en el proceso de ensefianza-aprendizaje. Como continuacidon natural
de esta tesis, una importante linea de trabajo en el futuro podria ser la elaboracion de
métodos y técnicas didacticas que ayuden a mejorar la capacidad de los aprendices
chinos para producir y percibir la entonacion del espafiol, como por ejemplo el uso de
gestos de tonalidad (p.ej., Baills et al., 2019; Kelly et al., 2017; Yuan et al., 2019),
programas de analisis audiovisual del habla (p.ej., Bengrait, 2018; Levis & Pickering,
2004; Olson, 2014) y actividades de entrenamiento musical (p.ej., Liao & Davidson,
2016; Moradi & Shahrokhi, 2014), entre otras.
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1 Introduction

As it is well known, tone and intonational languages use fundamental frequency (FO) for different
purposes: the first ones use FO modulation to transmit lexical meanings whereas the seconds use it
to transmit postlexical information. This causes severe difficulties when tonal native speakers try to
learn an intonational language as a second (L2) or third language. Despite that research on the non-
native perception of segments (e.g., Baigorri et al.; 2019; Escudero et al.; 2012), of stress (e.g., Lee
et al.; 2019; Meng et al., 2020), of prominence (e.g., Bishop et al.; 2020; Luchkina & Cole, 2021),
and of lexical tone (e.g., Ortega-Llebaria & Wu, 2021; Tsukada, 2018) has been extensively
developed over the last decades, less is known about the cross-linguistic perception of intonation,
particularly in environments of language contact between tone and non-tone languages. Moreover,
an important limitation is that studies examining the L2 intonation perceived by tonal language
speakers mostly have focused on Chinese learners of English and the effect of native language (L1)
(e.g., Grabe et al., 2003; Liu & Rodriguez, 2012; Ortega-Llebaria et al., 2017; Zhang et al., 2010).
To our knowledge, only three research papers have addressed the perception of Spanish intonation
by Chinese listeners (Cortés Moreno, 1997, 2001; Li, 2020). Although the experimental methods
used by the authors were different, the three papers, like most cross-linguistic studies of perception,
regarded the L1 experience as the only decisive factor that influences the foreign listeners’
perception performance. However, recent studies have shown that several inter-individual variables
in relation to the biological properties (e.g., Baigorri et al.,, 2019; Richards et al., 2018; van
Kesteren & Wiersinga-Post, 2007), the psychometric traits (e.g., Bishop et al., 2020; Jiang et al.,
2015), and the musical experience (e.g., Bidelman et al., 2013; Wiener & Bradley, 2020) also play a
major role in the native and non-native speech perception.

The present paper aims to shed light on the perception of Spanish intonation by native speakers
of Mandarin Chinese who have acquired Peninsular Spanish as a foreign language. Of particular
interest to us are how Chinese listeners’ subjective judgments of Spanish sentence types differ from
those of native Spanish speakers, and how their perception of the intonational contrasts is shaped by
(a) their native tone language experience, and (b) several individual features. The rest of the paper is
structured as follows. First, we review some preliminaries on the native and the non-native
perception of Peninsular Spanish intonation (Section 1.1) and discuss the effect of some important
factors that may affect the cross-linguistic perception (Section 1.2) and the specific research
questions examined in our study (Section 1.3). Then, we describe the methodology used in this
work (Section 2). Next, the statistical modeling of the data and the specific perceptual results are
presented in Section 3. Finally, we discuss the implications of our findings in Section 4 and
conclude the paper in Section 5.

1.1 Native and non-native perception of Peninsular Spanish intonation

In Spanish, statements and yes/no questions can be ambiguous from a morphosyntactic point of
view, therefore intonation is often the primary cue to help listeners distinguish the two sentence
types (Face, 2007). The intonation of statements and questions in Spanish are described to differ in
four aspects: initial FO peak, pitch movement in the medial position, pitch behavior during the final
stressed syllable, and the final boundary tone (Face, 2004). Specifically, statements are
characterized by an FO contour that rises from the onset of the stressed syllable and has its peak in
the poststressed syllable. And after the last prenuclear syllable, the contour undergoes a progressive
downstepping till the utterance-final end (Estebas-Vilaplana & Prieto, 2010; Face, 2007, 2008;
Hualde & Prieto, 2015). Yes/no questions in Peninsular Spanish are also known to have a rising
pitch accent in the prenuclear position, but their initial FO peak is higher and the rising movement
starts at the offset of the accented syllable (Estebas-Vilaplana & Prieto, 2010; Face, 2007, 2008).
After that, the intonation contour begins to fall gradually until the final nuclear syllable, and then
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shows a sharp rise at the end of the utterance. In addition to these distinctions (i.e., initial peak and
final pitch movement), Face (2004, 2005, 2007) proposed two other minor intonational differences
between the two sentence types: (a) statements can have an FO rises in medial position while yes/no
questions do not. However, this potential difference can only be found when the utterance contains
at least three-stressed words, and (b) statements frequently show a small rise in their final stressed
syllable whereas yes/no questions have an FO dip through that syllable.

Although the perception of intonation has received less attention than the perception of
segmental features, some previous studies have made an attempt to investigate the perceived
sentence types by native listeners of Peninsular Spanish (Face, 2005, 2007; Sensui, 1995, 2003).
For instance, Face (2005) examined the effect of different intonational cues in perceiving the
sentence type of Madrid Spanish by dividing each utterance into nine gates. The results showed that
native Spanish listeners were able to correctly perceive 95% of the sentence type after hearing just
the initial FO peak, and this accuracy rate continued to increase after presenting the gate that
contained the medial FO pattern. Further, to compare the strength of each intonational cue, Face
(2007) manipulated the height of some pitch points so that the intonational features presented in the
utterance were in conflict. Results of this experiment demonstrated that the final pitch movement
was the strongest cue for signaling the statement and the yes/no question, despite the heavy
influence that the first peak and the median FO pattern had on listeners’ perceptual decisions.

While the perception of Spanish intonation by natives has been investigated, our knowledge of
the non-native perception of these prosodic patterns is extremely limited. As far as we know, cross-
linguistic perception of Spanish sentence types has been examined only for native English speakers
(Trimble, 2013b; Zarate-Sandez et al., 2015) and the Chinese mainland (Li, 2020) and Taiwanese
listeners (Cortés Moreno, 2001). For example, Zarate-Sandez et al. (2015) shifted the location of the
FO peak of Spanish statements and compared its perception between L2 English learners and native
monolingual speakers of Spanish and English. Their results showed that low-proficiency English
learners tended to align the prenuclear peak within the stressed syllable, while the two highly
proficient English groups presented a more target-like perception, that is, preferred to use a later
alignment of prenuclear peaks when perceiving the Spanish statement (Zarate-Sandez et al., 2015).
These authors explained that the perceptual deviance in L2 Spanish, particularly at the initial stage
of proficiency, may be attributed to the negative transfer of the L1 English prenuclear pitch accent
which is realized within the stressed syllable in the statement.

Another finding of the cross-linguistic perception of Spanish intonation is found in Trimble
(2013b). Using a gating experiment, the author revealed that most English speakers of Spanish
relied heavily on the final pitch movement for perceiving the sentence type. Specifically, results
showed that 58% of English learners failed to distinguish the Spanish statements from the yes/no
questions without the final rise/fall. A similar test was conducted with Chinese learners of Spanish
(L1, 2020). Interestingly, however, Chinese listeners achieved an overall higher perceptual accuracy
(68.33%) solely upon hearing the first peak. The superior performance of Chinese speakers seems
to support a recent claim that states that the long-term experience with a tone language can help
listeners assimilate the non-native intonational contrasts (Meng et al., 2020; Ortega-Llebaria et al.,
2017). But despite this L1 tonal enhancement, Chinese listeners were still significantly less accurate
than native speakers in the use of the prenuclear peak to distinguish the sentence type (Li, 2020). A
possible explanation for this is that the difference between statements and yes/no questions in
Chinese are modeled through the global FO variation, rather than the local change of tonal structures
(i.e., pitch accent and boundary tone)-which is the most common case in intonation languages- (J.
Yuan, 2011).

Furthermore, the studies of Li (2020), Trimble (2013b), and Zarate-Sandez et al. (2015) showed
that both Chinese (tonal) and English (non-tonal) learners of Spanish can reach roughly the same
accuracy level as native speakers after hearing the final pitch movement. These results are
consistent with the findings of Gussenhoven and Chen (2000), in which speakers of three different
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languages (i.e., Mandarin Chinese, Dutch, and Hungarian) were surprisingly able to use a higher
final pitch, higher FO peak, and later FO peak as a cue to perceive questions in an unknown
language. A generally accepted explanation for this is that such intonational forms, particularly the
final rise/fall, maybe universal in the relationship with the paralinguistic meanings and derived from
some biologically determined codes (Gussenhoven, 2004). For instance, the Frequency Code
proposed that an increased FO value expresses speaker’s uncertainty and hence is an interrogative
marker, whilst lower FO signals the assertiveness and therefore is associated with the declarative
encoding (Gussenhoven, 2002; Ohala, 1984).

1.2 Predicting cross-linguistic speech perception

1.2.1 Effect of native tone language experience. Despite their differences on deeper issues, speech
perception theories show a strong agreement on the critical role of the L1 experience on the cross-
linguistic perception. Take the Perceptual Assimilation Model (PAM) and its extension to L2
learning (PAM-L2), they posit that the perception of L2 segments is implicitly or explicitly
constrained by the L1 phonological categories and phonetic properties (Best & Strange, 1992; Best
& Tyler, 2007). Similarly, the PAM framework developed for the suprasegmentals (PAM-S)
suggests that the perceptual performance of L2 listeners reflects the specific properties of their L1
phonological and phonetic systems (i.e., tone, pitch accent, and intonation) (Alexander & Wang,
2016; So & Best, 2010, 2014a). These claims have been supported by many studies from the
prosodic and neurophysiological points of view. Particularly, in the field of suprasegmentals, it has
been shown that Chinese listeners’ perception of the native or non-native tone (Chang et al., 2017,
Hallé et al., 2004; Krishnan et al., 2010), intonation (Ortega-Llebaria et al., 2017), and stress (Meng
et al., 2020) is influenced by their native tone language background. For example, Ortega-Llebaria
et al. (2017) examined the intonation perception of English words using the prime-target pairs and
revealed some interesting differences in pitch processing between the tone and non-tone language
groups. Specifically, their results showed that Chinese listeners detected faster the FO mismatches
than speakers of the non-tone group (English), suggesting that the long-term experience with a tone
language can shape the way how listeners perceive the tonal contrasts inherent to a given language
(Ortega-Llebaria et al., 2017).

This perceptual advantage enhanced by the tone language experience has been demonstrated in
a vast majority of studies, even in the perception of local tonal events of a third foreign language.
For instance, Wiener and Goss (2018) investigated the perception of Japanese pitch accents by
native English speakers using an ABX discrimination task and found that the L1 English group
improved apparently their accuracy after taking a 15-week L2 Mandarin tone course. For our
purposes, and as we have discussed above (see Section 1.1), it is crucial that Chinese tonal listeners
were more accurate than non-tone English speakers in perceiving the prenuclear difference between
Spanish statements and questions, supposedly due to their broader experience in processing the
pitch contrastive patterns. Similar conclusions have been reached in studies by Meng et al. (2020),
Nguyén et al. (2008), and Vickie and Andruski (2010), which showed that Cantonese and Mandarin
listeners were more sensitive to the pitch shift of English lexical stress compared to the English and
Vietnamese non-tone speakers. The differences, according to the authors, can be attributed to that
tonal language speakers have more complicated and broader tonal categories and, therefore, they
need to rely heavily on FO in the speech (Meng et al., 2020). Moreover, Ortega-Llebaria and Wu
(2021) examined the pitch perception in Mandarin and English words and nonwords, concluding
that the perception of pitch in a non-tone foreign language was strongly affected by listeners’ tonal
language background. Specifically, their findings revealed that Chinese speakers were more
sensitive to the acoustic salience of FO contours in the pre-lexical processing because of the top-
down feedback (Ortega-Llebaria & Wu, 2021).
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Altogether, the research available seems to suggest that tone language experience can improve
the perceptual and cognitive ability of pitch patterns, and it constitutes an extremely important
factor in predicting the perception of intonational events in a non-tone foreign language.

1.2.2 Effect of individual features. In addition to L1 experience, cross-linguistic speech perception
can also be modulated by some inter-individual factors. Possibly, the most studied variables in L2
perceptual studies are: (a) L1 background, (b) L2 proficiency, (c) age, (d) gender, (e) psychometric
properties, and (f) musical experience. The critical role of the L1 background has been discussed in
section 1.2.1, however, its effect can be adjusted by taking into account the variable of the level of
proficiency, which is a more detailed characterization of learners’ linguistic experience in the
foreign language. The advantage of proficiency has been found in a great body of work on speech
production (i.e., Graham & Post, 2018; Li & Post, 2014; Zarate-Sandez et al., 2015; Zhang & Lee,
2019), while it is somewhat unclear whether and how it will affect listeners’ perceptual acquisition.
A recent study by Li (2020) claimed that there was no significant relationship between the
perception of Spanish yes/no questions and the language proficiency of Chinese students. In
contrast, Zarate-Sandez et al. (2015) showed that English learners of Spanish were able to
progressively fine-tune their perception of prenuclear pitch alignment and approach a native-like
performance with increasing their proficiency in the L2. Further research from the neurobehavioral
field also provides evidence of the correlates between perceptual ability and language proficiency.
For example. Archila-Suerte et al. (2012, 2015) argued that high-proficiency adults were more
accurate in between-categorizations of non-native novel sounds because of their ability in using the
high-level cognitive process (i.e., attention) to perceive the different phonemic boundaries.

Regarding age, previous literature suggested that listeners who acquired a foreign language at
an early stage of age have an enhanced perception and more target-like performance than those who
acquired it after adulthood (Archila-Suerte et al., 2012, 2015; Baigorri et al., 2019; Richards et al.,
2018). For instance, Baigorri et al. (2019) found that early Spanish-English bilinguals were more
accurate than late Spanish-English bilinguals in a categorical discrimination task of English vowels.
A similar benefit of early L2 acquisition was also observed in Archila-Suerte et al. (2015). By
examining the brain activity of different regions, the authors concluded that the neural responses to
L2 speech were primarily determined by the age of acquisition, in spite that their results showed no
significant differences between early and late bilinguals on the behavioral perception of L2 sounds
(Archila-Suerte et al., 2015). In comparison with the age of acquisition, however, the effect of
listeners’ age at the time of testing has received considerably less attention in perceptual research.
Therefore, it is decided to involve this variable in the present study. Another biological factor that
may explain the interspeaker variability in speech perception is gender. Bishop et al. (2020) found
that female listeners statistically were more accurate than males in perceiving the prominence of
stressed words in native English. However, as the authors noted, this difference was significant only
in the semantic processing and probably not valid in other types of processing, such as the auditory
temporal-order processing (van Kesteren & Wiersinga-Post, 2007).

Besides the linguistic and biological factors that have been discussed, a series of psychometric
variables have been proposed to explain the perceptual differences as well. For instance, previous
studies showed that some of the individual variability in prominence identification might be
attributed to listeners’ different ranges of “autistic traits” (Bishop, 2012, 2017; Bishop et al., 2020;
Hurley & Bishop, 2016, Jun & Bishop, 2015). These traits were part of human cognitive processing
styles measured by a non-diagnostic instrument, namely, Autism Spectrum Quotient (henceforth,
AQ) (Baron-Cohen et al., 2001). One clear evidence of this is that English listeners who were
higher in the AQ scores were less sensitive to the prosodic manipulation of prenuclear prominence
in online lexical processing (Bishop, 2012, 2017). Moreover, in a recent perceptual study of English
prominence, Bishop and colleagues (2020) used the communication subscale of AQ to evaluate the
pragmatic skill and concluded that listeners who had higher AQ scores in this subscale (thus, poorer
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in pragmatic skills) were less likely to perceive the prominence in words parsed into phonologically
weak positions. The established relationship between the communication subscale of AQ and the
so-called pragmatic skills has been used in other comparable studies to explain the cross-listener
variations in speech. Similar to other listener-based variables such as age and gender, the
psychometric properties were argued to have different effects among individuals depending on the
prosodic features they were required to discriminate (Bishop et al., 2020, Turnbull, 2017).

The last factor worth highlighting is the role of musical experience. Cognitive experiments
have shown that musical background can facilitate speakers’ perceptual abilities in a wide range of
auditory tasks. For example, listeners with music training experience were better in L2
pronunciation (Baills et al., 2021) and the discrimination of different speech features, such as
phonemic vowel length contrasts (Cooper et al., 2017), synthetic syllables with different voice onset
time (Zuk et al., 2013), and lexical tone variations (Alexander et al., 2005; Burnham & Brooker,
2002; Wiener & Bradley, 2020). Besides, it is argued that musicians were more sensitive to changes
in the relative pitch structure and melodic contours both in their native (Fujioka et al., 2004; Schon
et al., 2004) and non-native languages (Deguchi et al., 2012; Marques et al., 2007). However, the
musician advantage is supposed to be significant only for auditory tasks that can be improved
through years of musical practice and rely on the same skills that are needed for music (i.e., pitch
and duration processing) (Baskent & Gaudrain, 2016; Besson et al., 2011; Fuller et al., 2014). In
sum, the different types of predictors and their specific effects related to individuals and auditory
tasks suggest a complex perceptual processing mechanism, which prompts us to examine the
intonation perception from a broader point of view considering both the linguistic experience and
the interspeaker variability.

1.3 The present study

Taking into account the above discussion, we can assume that the cross-linguistic perception is
determined by many different types of factors. The overarching goal of the present study is to (a)
explore the role of these different factors that play in the perception of intonation and (b) predict the
perceptual difficulties of Chinese listeners of Spanish in comparison with the native Spanish
subjects. To that end, we carried out a gating experiment to investigate the categorical perception of
intonation patterns and contrastive structures of Spanish statements and questions. In particular, we
examine two dimensions of factors: (a) being a native speaker of a tone language and (b) individual
features, which include the level of proficiency, age, gender, AQ score, and musical experience.
Therefore, we set three research questions about Chinese listeners’ perception of Spanish intonation,
neither of which has been fully answered for the Chinese-Spanish language pair.

1. Are Chinese listeners comparable to Spanish native speakers in perceiving the different
intonational cues for Spanish statements and yes/no questions?

2. How is the categorical perception of Spanish sentence types shaped by listeners’ native
language background? Does long-term experience with a tone language help enhance
speakers’ perceptual and cognitive ability for the non-native intonation contours?

3. Up to which point is the Chinese listeners’ perception of Spanish sentence types modulated
by a complex set of inter-individual features, such as proficiency level, age, gender, AQ
score, and musical experience?

2 Methodology

In order to answer the research questions posed above, we designed a perception test using the
gating technique (Face, 2005, 2007, 2011). The following paragraphs state how the stimuli of this
experiment were prepared and how the test was administered.
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2.1 Materials and recordings

We used four pairs of broad focus statements and yes/no questions to generate the stimuli for the
gating experiment (see Table 1). At the surface level, the statement and the yes/no question of each
pair were morphosyntactically identical. The four sentence matches differed in their length and
therefore in their number of stressed syllables. Specifically, we used sentences with two stressed
words and sentences with one stressed word. For each length, we included two stress types for the
utterance-final word: penultimate stressed syllable (paroxytone) and final stressed syllable
(oxytone). The eight sentence items were comprised of words with high familiarity ratings or high
frequency for the benefit of non-natives’ comprehension during the auditory task (Tanaka & Terada,
2011).

Table 1. Categorization of the recorded stimuli.

Sentence type N. of stress Last word stress position Stimulus
Statement 1 Oxytone Alcala.
Statement 1 Paroxytone Sevilla.
Statement 2 Oxytone Viene a Alcala.
Statement 2 Paroxytone Viene a Sevilla.
Yes/no question 1 Oxytone (Alcala?

Yes/no question 1 Paroxytone (Sevilla?

Yes/no question 2 Oxytone (Viene a Alcala?
Yes/no question 2 Paroxytone (Viene a Sevilla?

The DCT (Discourse Completion Task) method was used to elicit a natural production of the
speech samples (Félix-Brasdefer, 2010). In specific, we created eight brief dialogues structured as
situational contexts to elicit the neural statement and yes/no question intonation. A female native
speaker of Barcelona (age at recording: 31) was asked to give her response at a normal speaking
rate after presenting each context. The conversation was started by an interlocutor with whom the
native speaker had a familiar relationship so that the politeness-related effects (i.e., power and
social distance) could be neutralized (Borras-Comes et al., 2015). The text of the dialogues was
written on paper and distributed to the native speaker to enhance her memory of the responses and
pragmatic understanding of the contexts. The Spanish native speaker performed this task twice and
the first realization was preferentially used for our analysis unless there was a speech error in the
first responses. The recordings took place in a quiet room using the microphone Rode Smartlav+
connected to the interface of Scarlett. Audio files were digitized at a sampling rate of 44.1 kHz and
with a quantization precision of 16 bits. Each utterance was saved separately and annotated to a
TextGrid object.

2.2 Stimuli creation

The natural recordings described above were used to create the stimuli of the test. In order to do so,
a gating method was employed based on the rules proposed by Face (2005, 2007, 2011). Each of the
four sentences with two stressed words was split into four gates. Contrary to what is usually done,
we did not use segmental information, in order to create the steps, instead, we have used
intonational events, which contain the three intonational differences between the statement and the
yes/no question in Peninsular Spanish. As a result, gates coincided with known intonational events
in Spanish phonology and therefore recordings with one and two stressed words had a different
number of steps.
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Figure 1. Intonation contours of the sentence pair with two stressed words aligned with the syllables and the

gates.
S1, gate 1 of the statement; Q1, gate 1 of the yes/no question; and so on for the rest of the abbreviations.
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Figure 2. Intonation contours of the one-word statement and yes/no question aligned with the syllables and

the gates.
S1, gate 1 of the statement; Q1, gate 1 of the yes/no question; and so on for the rest of the abbreviations

For sentences with two stressed words, Gate 1 consisted of the FO contour during the first
stressed syllable “Vie”, where the statement showed a slight rise starting near the onset of the
stressed syllable while the yes/no question no (see Figure 1). Gate 2 included the initial FO peak,
and it may sometimes contain an adjacent syllable of the following word because of the synalepha.
This peak of the second gate is, according to the literature (Estebas-Vilaplana & Prieto, 2010; Face,
2007, 2011), the first strong differential cue in determining the type of the two-word sentences,
given that questions have a different prenuclear pattern than statements in Peninsular Spanish. That
is also the case in our study, for example, in Figure 1, the yes/no question has a 71 Hz higher FO
peak (335 Hz) than the statement (264 Hz). Gate 3 begins after the first peak and ends before the
final syllable of the sentence. Hence, for sentences ending with a paroxytone word, the third gate
included the FO contour of the final stressed syllable, which unequivocally differentiates the yes/no
question (rising contour) from the statement (low-falling contour). In the case of utterances ending
with an oxytone word, gate 3 did not contain a stressed syllable. This means that gate 3 has more
cues for the correct recognition in final paroxytone sentences than in oxytone ones. However, we
decided to keep this division in order to have the same number of gates for the two stress types.
This difference in gate 3 gives us the opportunity to explore the role of the final stressed syllable in
perceiving the question-statement contrast. The last gate (gate 4) of the two-word sentences
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consisted of the intonation patterns of the utterance-final syllable which traditionally have been
referred to as the last but most typical cue for signaling the statement and the yes/no question.

Regarding the four sentences with one stressed word, we created two gates. The boundary of
the gates was established just before the final syllable (see Figure 2). Similar to the sentences with
two stressed words, the gating division of the two stress types in the one-word sentences was
slightly different. In particular, the paroxytone word differed from the oxytone word in including
the FO contour of the stressed syllable in gate 1 (which was a relatively high-rising contour in
statements whereas a low-falling contour in yes/no questions). The last gate (gate 2) was comprised
of the FO contours of the whole word, including the typical final pitch movement of statements and
questions.

In both cases, the division of each gate for the four sentence pairs was realized using Praat
(Boersma & Weenink, 2020) without modifying any acoustic signal across the whole utterance. The
final stimuli were generated by successively accumulating the first gate, the second gate, and so on
until involving the entire utterance. In sum, a total of 24 stimuli (four gate 1, gate 2, gate 3, and gate
4 for the two-word sentences; four gate 1 and gate 2 for the one-word sentences) were created for
the gating experiment. Each stimulus was separated and saved as a new sound file, with 500
milliseconds of silence before and after the speech.

2.3 Questionnaire design and procedure

To ensure a minimum sample size and facilitate the data collection during the covid-19, a
questionnaire was built up electronically using the online software Alchemer with customized
solutions. The questionnaire consisted of three main sections. The first section provided the basic
information on the socio-demographic and language background of the participants. The second
part was designed exclusively for non-native Chinese listeners, and it comprised 10 items selected
from the self-administered Autism Spectrum Quotient. The complete AQ involved a total of 50
tokens distributed in five subscales: social skills, communication, attention switching, attention to
details, and imagination (Baron-Cohen et al., 2001). Out of those, we only used the 10 tokens of the
communication subscale, since they were proposed to be a rough proxy for participants’ pragmatic
ability to engage the prosody in a specific context (Bishop et al., 2020). The responses of the 10
items were evaluated with a four-point Likert scale: strongly agree, slightly agree, slightly disagree,
and strongly disagree, following the scoring method used in Lau et al. (2013). The total AQ score of
each Chinese participant was the sum of the score for every item. Higher levels of scores indicated
more “autistic-like” properties, and therefore, were considered to have inferior pragmatic skills (Lau
et al., 2013; Yu, 2010). The third section was divided into three experimental sessions depending on
the type of the auditory task. In this study, we particularly focused on the results of the gating test.
The complete questionnaire was prepared in Chinese and Spanish and administered in the
language of the listener’s preference. Therefore, the 10 AQ items (originally in English) were
adapted to Chinese and Spanish taking the previous translations into consideration (see the Online
Appendix A for more details) (Lau et al., 2013; Mengrong, 2008; The Autism Research Centre,
2010). The questionnaire was distributed separately in Chinese and Spanish via e-mail and social
media platforms. Subjects had the option to choose to participate in one, two, or three tasks
depending on their interests. Once the choice had been made, they were randomly assigned one of
the three tasks. Participants were required to listen to the stimuli using the earphones in a quiet
place. Moreover, they were instructed to listen to every audio sample once, however, they had the
option of listening to it a second time if the recording did not play due to technical problems. Prior
to the three formal tasks, participants performed a practice trial to get familiar with the procedure.
The training items consisted of three stimuli that were not used in the tasks. Besides, given the
difficulty that a gating task can be, the text of the entire utterance was displayed without
punctuation marks. The task of the gating experiment was to identify whether the stimulus they
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heard was “Statement” or “Yes/no question” by clicking a button on the screen. To avoid listeners’
response bias, the two perceptual choices and all speech stimuli were set in random order. A short
break was inserted after each part of the questionnaire to avoid the fatigue of the listeners.

2.4 Participants

There were initially 76 Peninsular Spanish speakers and 117 Mandarin Chinese participants that
completed and submitted the online questionnaire successfully. Among them, the data of two
Spanish listeners were excluded because their age was over 60. As for Chinese participants, those
who self-declared to have learned Spanish as a foreign language before reaching the age of 16 were
removed from the final data to minimize the effect of age of acquisition. All Chinese listeners
confirmed that they had been predominantly exposed to a Peninsular Spanish variety during the
learning process. The proficiency of most Chinese participants (roughly 60%) was assessed using
the level information of the last Spanish certificate DELE (Diploma of Spanish as a Foreign
Language) that they held. As with the 31 Chinese speakers who did not have such a diploma, they
were asked to self-evaluate their Spanish proficiency based on the language courses they had
completed and according to the criteria of the six levels of European language proficiency. 8
Chinese listeners with a proficiency level of Al and A2 in Spanish were removed because they were
not enough to form a group. The selected Chinese and Spanish listeners were divided into four
language groups according to their language proficiencies in Spanish: B1, B2, C1, and native.

Thus, participants of the gating test were 43 native Spanish listeners and 75 Chinese speakers.
Among the Chinese participants, 22 listeners were at B1 level, 27 listeners were at B2 level, and 26
listeners were at C1 level. Ages of all participants ranged from 18 to 59 years with a mean age of
28.77 (SD=8.35). Among them, 28 were male, and 90 were female. None of the individuals in the
four language groups reported any history of hearing or communication problems at the time of
testing.

2.5 Data analysis

As it had been said, the data was gathered by means of Alchemer. The results were downloaded in a
csv file and the subsequent analysis was carried out in R (R Core Team, 2020). To examine the
effect of different factors on the perception of Spanish intonation, a binary logistic regression was
carried out using the g/m function in the base R package (R Core Team, 2020). Noticeably, in the
gating task, the binary outcome variable “perceptual accuracy” was created based on listeners’
responses to each stimulus. The true and false answer was coded as 1 and 0, respectively. L1
(Chinese vs. Spanish), sentence type of the stimulus (statement vs. yes/no question), stress type of
the final word (paroxytone vs. oxytone), music training (yes vs. no), and gender (male vs. female)
were treated as binary predictors, while proficiency level (Bl <B2 < C1 < native) and gate (1 <2 <
3 <4 for two-word sentences; 1 <2 for one-word sentences) were read as discrete ordinal variables.
For the continuous predictors such as age, AQ score, and stimulus order, a z-transformation was
performed based on the mean and standard deviation before entering the model.

The effect of native language experience and individual features were examined separately for
the sentences with one and two stressed words. Thus, four multivariable general linear regression
models (GLM) were built in the current study. The two models for analyzing the L1 effect were run
with the factors of gate, L1, sentence type, stress type, stimulus order, and all their possible
interactions, while the two for analyzing the induvial features were performed by substituting L1 for
the variables of age, gender, proficiency level, AQ score, and music training experience.

Further, to find the best performing model, a stepwise backward elimination was carried out
using the stepAIC function from MASS package to iteratively exclude the least contributive
predictors (Kassambara, 2018; Ripley et al., 2013). That is to say, when the factors failed to achieve
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the .05 level of significance, they were removed from the final model until all effects were
statistically significant for our prediction. Additionally, for the interaction analysis, emmeans
objects were created using the contrast function from the emmeans package to estimate the contrast
of interests (Lenth et al., 2019). In particular, the Tukey method was applied to compare the effect of
one predictor at each level of another by averaging over levels of the other variables in the model.

3 Results

3.1 Results of the sentences with two stressed words

3.1.1 Identification results depending on native language experience. Since the effects of stress
type and stimulus order were so slight as to be statistically irrelevant to the prediction, they were not
included in the final model. The likelihood ratio test of the selected model indicated that there was a
highly significant effect between the perceptual accuracy and the variables of sentence type, gate,
and L1, 2 (13) = 527.66, p < .0001. Further, the analysis of variance using the anova.rms function
(Harrell Jr, & Hmisc, 2019) showed that the predictor of gate was strongly interacted with sentence
type, x* (3) =35.09, p <.0001, and L1, %2 (3) = 18.20, p < .0001.

The output of the regression model is shown in Table 2. For ease of exposition, we discuss the
interaction effects combined with the descriptive results in Table 3. In general, it is noticed that
listeners were more accurate in perceiving the statements rather than the yes/no questions. However,
the effect of sentence type was not distributed evenly across the four gates as revealed by the
significant interactions between the two variables. Specifically, Table 3 shows that the perceptual
accuracy of statements was strongly higher than the yes/no questions, especially in gate 1. To be
more precise, we transformed the regression coefficient in Table 2 into odds ratios (OR) by
exponentiating the logit of 1.3053, and the results indicated that statements were 3.69 times more
likely to be accurately perceived than yes/no questions in the first gate, OR = exp (1.3053) = 3.69, p
< .0001. As regards the other three gates, no statistically significant difference in accuracy was
found between the two sentence types. These results, as a whole, are in good agreement with
previous findings that suggested a psychological inclination for listeners to perceive an utterance as
a statement (Face, 2005; Li, 2020; Trimble, 2013b), particularly when there was no apparent
intonational cue for signaling the question, as for instance in gate 1. This perceptual bias existed
consistently between the Chinese and Spanish listeners in our study, probably because the statement
was the most neutral and unmarked modality in most human languages that carry little
communicative burden in the speech.

Considering the interaction of L1 with gate, Table 3 indicates that native and non-native
listeners had different ways of changes at each level of the gate, although both L1 groups improved
the accuracy rate by accumulating the intonational cues in the stimuli. Specifically, in the first gate,
the Chinese and the Spanish group showed no significant difference of accuracy in the question-
statement identification (see Table 2). In the second gate, Spanish listeners were predicted to have a
significantly (4.60 times) higher likelihood of making correct discriminations of the sentence type
compared with Chinese speakers, OR = exp (1.5251) = 4.60, p < .0001, despite there also being
significant progress for the Chinese group from gate 1 to gate 2, OR = exp (0.8321) = 2.30, p
<.0001. The apparent increase of accuracy of both L1 groups in gate 2 was cued by the presence of
the initial FO peak, which was higher in the yes/no question and lower in the statement of Spanish.
Similar results were also observed in Li (2020) and Trimble (2013b), which found an enhanced
perception for the English and Chinese learners of Spanish after being presented with the first
prenuclear peak of the utterance.
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Table 2. Results of the logistic regression model testing the effect of L1 on the perception of sentences with
two stressed words.

Fixed effect Coef SE Z p
(Intercept) 0.7770 0.209 3.71 <.001**
SentenceType *Gate (Q1 vs. S1) -1.3053 0.195 -6.70 <0001 ***
SentenceType *Gate (Q2 vs. S2) 0.3676 0.222 1.65 >.05
SentenceType *Gate (Q3 vs. S3) -0.0825 0.287 -0.29 >1
SentenceType *Gate (Q4 vs. S4) -1.4066 1.124 -1.25 >1
L1*Gate (Spanishlvs. Chinesel) 0.3142 0.202 1.55 >.1
L1*Gate (Spanish2 vs. Chinese2) 1.5251 0.284 5.37 <.0001***
L1*Gate (Spanish3 vs. Chinese3) 1.9698 0.478 4.12 <.0001***
L1*Gate (Spanish4 vs. Chinese4) 13.4462 294.463 0.05 >.1
Gate*L1(Chinesel vs. Chinese2) 0.8321 0.173 4.80 <.0001***
Gate*L1(Chinese2 vs. Chinese3) 0.8412 0.195 4.30 <.0001***
Gate*L1(Chinese3 vs. Chinese4) 2.7613 0.582 4.74 <.00071***
Gate*L1(Spanish1 vs. Chinese2) 2.0430 0.303 6.74 <.0001***
Gate*L1(Spanish2 vs. Chinese3) 1.2859 0.521 2.47 >.05
Gate*L1(Spanish3 vs. Chinese4) 14.2381 294.463 0.05 >1

Coef, estimated coefficients; SE, standard error; Z, z ratio; p, significant difference; Q1, gate 1 of the yes/no question;
S1, gate 1 of the statement; Spanish1, the Spanish group in gate 1; Chinesel, the Chinese group in gate 1; and so on for
the rest of the abbreviations.

*<0.05, ¥* <0.01, *** <0.001.

Table 3. Descriptive statistics of the perceptual accuracy (%) after each of the four gates in the sentences
with two stressed words.

Gate Statement Yes/no question Combined total

CH SP CH SP CH SP
1 62.67% 69.77% 31.33%  38.37% 47.00%  54.07%
2 63.33% 87.21% 70.00%  93.02% 66.67%  90.12%
3 84.00% 95.35% 80.67%  98.84% 82.33%  97.09%
4 99.33% 100.00% 97.33%  100.00% 98.33%  100.00%

CH, non-native Chinese group; SP, native Spanish group.

Next, from gate 2 to gate 3, the FO down slope after the highest peak and before the final pitch
change was referred to as the second intonational cue for the question-statement identification (with
the yes/no question having a stepper FO slope than the statement). Compared with the second gate,
the likelihood of accurately perceiving the sentence type in gate 3 was 2.32 times greater for
Chinese listeners, OR = exp (0.8412) = 2.32, p < .0001. Although Spanish listeners did not show
significant progress after hearing gate 3, they statistically were still more accurate than Chinese
listeners in the question-statement identification (see table 2). After gate 3, when the entire utterance
was released, both native and non-native listeners were able to perceive the sentence type with a
nearly 100% accuracy rate (see Table 3), suggesting that the final FO rise may be a universal
auditory cue for the activation of interrogative meanings. Finally, as opposed to gate 3, the odds of
accurately perceiving the sentence type in gate 4 was significantly (15.82 times) greater for the
Chinese group, OR = exp (2.7613) = 15.82, p < .0001. This finding confirms our previous
predictions, showing that the final pitch movement was a strong intonational cue for the non-native
listeners in the question-statement identification. While for the Spanish group, it may seem that the
final FO contour was not important as the initial peak for the perception of sentence type, because
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their increase of perceptual accuracy was not significant after being presented with gate 4 (see Table
2). However, this impression has proved to be false by Face (2007, 2011), which demonstrated that
the final pitch movement was the strongest cue for native Spanish listeners in determining the
sentence type that can override any other previous cues of the sentence. In this study, to further
confirm the strength of the final FO contour, sentences with one stressed word were analyzed (see
Section 3.2) due to their advantages in reducing the interference of other intonational cues in the
perception.

3.1.2 Identification results depending on individual features. As discussed above, the cross-
linguistic speech perception, rather than being solely determined by the L1 experience, was affected
by several internal features specific to each individual. Thus, in this section, a new binary logistic
regression was carried out by adding the listener-based variables (e.g., age, gender, proficiency
level, music training, and AQ score) that allowed us to assess which factors explained the individual
variations in the speech perception. The new GLM model was performed only for the data of the
Chinese group. Apart from the significant interaction between sentence type and gate, y> (3) =
24.24, p <.0001, Table 4 indicates that the perceptual accuracy of Chinese listeners was also highly
predicted by their Spanish proficiency, y* (2) = 14.09, p <.001, pragmatic skills x* (1) =31.18, p <
.0001), and musical experience, > (1) = 6.04, p< .05. In contrast, the two predictors of age and
gender statistically did not have an influence on the discrimination of questions and statements.

Table 4. Results of the logistic regression model testing the effect of individual features on the perception of
sentences with two stressed words.

Fixed effect Coef SE Z p
(Intercept) 0.0960 0.233 0.41 >.1
SentenceType *Gate (Q1 vs. S1) -1.3950 0.253 -5.51 <.00071***
SentenceType *Gate (Q2 vs. S2) 0.3210 0.254 1.26 >.1
SentenceType *Gate (Q3 vs. S3) -0.2400 0.311 -0.77 >.1
SentenceType *Gate (Q4 vs. S4) -1.4131 1.126 -1.26 >.1
Proficiency (B2 vs. B1) 0.5288 0.194 2.73 <.05%*
Proficiency (C1 vs. B1) 0.7444 0.203 3.66 <.001%**
Proficiency (C1 vs. B2) 0.2160 0.186 1.159 >.1

AQ z -0.4628 0.083 -5.58 <.0001***
MusicTrain (Yes vs. No) 0.4456 0.181 2.46 <.05%*

Age z 0.2084 0.172 1.21 >.1
Gender (Male vs. Female) -0.1198 -0.200 -0.60 >.1

Coef, estimated coefficients; SE, standard error; Z, z ratio; p, significant difference; Q1, gate 1 of the yes/no question;
S1, gate 1 of the statement; and so on for the rest of the abbreviations.
*<0.05, *¥* < 0.01, *** < 0.001.

The interaction of sentence type with gate is consistent with the results of section 3.1.1, which
showed a perceptual advantage of statements in the first gate where no apparent interrogative cue
was provided in the utterance. Moreover, the main effect of proficiency level appears to suggest that
the perceptual ability of the different intonational cues was positively related to listeners’
development of proficiency in the non-native target language. For example, Figure 3 shows that
highly proficient Chinese listeners (i.e., those of B2 or CI1 level) estimated much more accurately
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Figure 3. Effect of proficiency level across different categories of sentence type and gate in the logit model
fitted for sentences with two stressed words.
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Figure 4. Effect of AQ score (a) and music training experience (b) in the logit model fitted for sentences with two
stressed words.

the sentence type than those only with a Bl level in Spanish. In particular, the likelihood of
accurately distinguishing the sentence type was receptively 1.70 times and 2.11 times higher if the
Chinese listener belonged to the B2, OR = exp (0.5288) = 1.70, p < .05), and the C1 group, OR =
exp (0.7444) = 2.11, p < .001, rather than the B1 group. Thus, overall, the results seem to support
previous findings that proposed an enhancement of language proficiency for the cross-linguistic
perception including the speech comprehensibility (Kraut & Wulff, 2013), the speech recognition in
noise (Kilman et al., 2014; Smiljani¢ & Bradlow, 2011), and the between-categorization of the L2
sounds (Archila-Suerte, et al, 2010, 2012, 2015; Richards et al., 2018).

Further, consistent with previous studies (Bishop, 2017; Bishop et al., 2020; X. Yang et al.,
2018), Figure 4a reveals a strong negative correlation between the AQ score and the probability of
accurate perceptions of the sentence type. Specifically, the coefficient in Table 4 indicates that the
likelihood of correctly perceiving the sentence type was 37% lower if there was a one standard
deviation increase in Chinese listeners’ AQ score, OR = exp (-0.4628) = 0.63, p <.0001. Moreover,
as is clear from Figure 4b, Chinese listeners with musical training experience had a substantial
benefit in perceiving the sentence type compared with those musically untrained subjects. All else
being equal, the likelihood of accurately distinguishing the sentence type was 56% greater if the
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listener had training experience with music, OR = exp (0.4456) = 1.56, p < .05. This result is as
expected and highly consistent with previous findings that native and non-native listeners who had
either a long-term or short-term musical practice outperformed non-musicians in several aspects of
the speech, such as lexical tones (Chang et al., 2016; Wiener & Bradley, 2020; Zhao & Kuhl, 2015),
pitch tracking accuracy (Bidelman et al., 2011; Chen et al., 2010; Schon et al., 2004), and melodic
contours (Bradley, 2016; Fujioka et al., 2004; Nan et al., 2018). However, it should be mentioned
that in this study subjects with music training experience accounted only for roughly one-third of
the Chinese samples. A more balanced dataset therefore should be proposed for further reliable
analysis.

3.2 Results of the sentences with one stressed word

3.2.1 Identification results depending on native language experience. To examine the strength of
the final intonational cue in the native and the non-native perception, the data of the one-word
sentences was analyzed by building a new GLM model with a similar fitting process. The variables
of music training and stimulus order were excluded because their inclusion statistically did not
contribute to the model’s predictive accuracy. Overall, the significance test of the model showed
that there was a highly significant effect between the perceptual accuracy of the one-word sentences
and the four predictors of sentence type, gate, L1, and stress type, ¥ (5) =437.99, p <.0001.

Considering firstly the effect of sentence type, Table 5 indicates that listeners had significantly
lower accuracy in perceiving the yes/no question rather than the statement. All else being equal, the
yes/no question was predicted to have 85% lower odds of being correctly perceived compared to the
statement over the utterance, OR = exp (-1.8959) = 0.15, p <.0001. The result is in parallel with our
previous findings on the two-word sentences, suggesting that there might be a hierarchy of
difficulties in perceiving the different sentence types in Spanish. Moreover, despite there being no
significant interaction of sentence type with gate in the one-word sentences, the perceptual
differences between the statement and the question were mainly shown on the first gate (see Table
6). From gate 1 to gate 2, all listeners experienced a highly significant increase in the likelihood that
a given utterance is correctly perceived and achieved a nearly 100% accuracy rate. This result
would, of course, provide evidence for the important role of the final FO contour, overthrowing the
view that the final pitch movement had little or less strength compared with other cues in perceiving
the sentence type. In fact, for sentences with two stressed words, the seemingly lower weighting of
the final gate was because there were apparent intonational makings (e.g., initial FO peak) before the
utterance-final end which could lead native listeners to make a confident perceptual decision
without the presence of the final intonational cue.

Next, the positive coefficient of L1 (see Table 5) reveals that Spanish native listeners were
significantly more accurate (2 times greater in odds ratios) than non-native Chinese learners in the
overall identification of the one-word sentences, OR = exp (0.6919) = 2.00, p <.01. Apart from the
L1 effect, a unique result was obtained for the variable of stress type. Specifically, Table 5 shows
that the paroxytone word had a 2.32 times higher likelihood of being correctly perceived compared
with the oxytone word, OR = exp (0.8422) = 2.32, p < .01. However, noticeably, the perceptual
advantage of the paroxytone word was mainly restricted to the first gate (see Table 6). One
possibility of this was related to the different phonological components involved in the first gate of
the two stress types. Because the first gate of the paroxytone word “Sevilla” was divided including
the FO contour of the nuclear syllable “vi” (which was a low-falling contour in yes/no questions and
a relatively high-rising contour in statements), it is speculated that listeners may probably make use
of this intonational difference to improve their perceptual accuracy of the sentences with
paroxytone. As with the oxytone word “Alcala”, however, the first gate did not contain the stressed
syllable and there were no other apparent intonational cues during the FO trajectories of “Alca”.
Therefore, it may be notoriously challenging for listeners to discriminate the intonation type in gate
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1. Together, the perceptual distinction of the two stress types seems to imply that the FO contour of
the nuclear stressed syllable is also an effective cue for perceiving the one-word sentences in
Peninsular Spanish.

Table 5. Results of the logistic regression model testing the effect of L1 on the perception of sentences with
one stressed word.

Fixed effect Coef SE Z p
(Intercept) 0.7770 0.209 3.71 <.001**
SentenceType (Statement vs. Question) -1.8959 0.221 -8.57 <.0001***
Gate (2 vs.1) 5.2728 0.597 8.83 <.00071***
L1 (Spanish vs. Chinese) 0.6919 0.220 3.15 <.01*
StressType (Paroxytone vs. Oxytone) 0.8422 0.217 3.89 <.01*

Coef, estimated coefficients; SE, standard error; Z, z ratio; p, significant difference.
*<0.05, ** <0.01, *** < 0.001.

Table 6. Descriptive statistics of the perceptual accuracy (%) after each of the two gates in the sentences with
one stressed word.

Gate  Stress type Statement Yes/no question Combined total

CH SP CH SP CH SP
1 Paroxytone 78.67% 95.35% 34.67% 51.16% 57.33% 73.26%
1 Oxytone 65.33% 72.09% 25.33% 32.56% 45.33% 52.33%
2 Paroxytone 100.00%  100.00% 98.67% 100.00% 99.33% 100.00%
2 Oxytone 98.67% 100.00% 98.67% 100.00% 99.33% 100.00%

CH, non-native Chinese group; SP, native Spanish group.

3.2.2 Identification results depending on individual features. For the one-word sentences, an
independent GLM model was run with all the listener-based factors included so that the effect of the
individual features could be examined. The output in Table 7 shows that the effect of sentence type,
gate, and stress type is consistent with the results of the two-word sentences (see Section 3.2.1),
therefore, we did not discuss them in detail in this section. Regarding the individual features, it is
generally the case that the variation of the non-native listeners’ age and gender was not necessarily
associated with the likelihood of the perceived sentence type. However, as with proficiency level,
results in Figure 5 seem to suggest a general trend of perceptual enhancement with increasing
learners’ proficiency in the target language, although no statistical difference of accuracy was tested
between the three Chinese groups. Here, the insignificance of the proficiency appears to be
somewhat contradictory to the results of the two-word sentences, but it can be well explained by the
gating structure of the one-word stimuli. Since there was little strong intonational cue involved in
the first gate of the one-word sentences, a roughly comparable lower accuracy rate was achieved by
the three Chinese groups. While in the second gate, the final pitch movement was so universally
recognized that nearly all the Chinese listeners could make use of it for discriminating the sentence
type.

Further, the pragmatic skill measured by the AQ score probably was the most distinctive feature
in terms of the interspeaker variations in the cross-linguistic perception. Similar to our previous
results, a strong negative correlation was found between the AQ score and the perceptual accuracy
of the one-word stimuli. Specifically, Table 7 indicates that the odds of accurately discriminating
the one-word sentences was 43% lower if there was a one standard deviation increase in the AQ
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scale, OR = exp (-0.562) = 0.57, p < .0001. The last significant predictor for the perceived sentence
type is musical experience, which had a similar effect size for the two lengths of sentences in our
study. Compared with those who were naive to music, Chinese listeners with musical expertise were
1.88 times more likely to make a correct identification of the one-word stimuli, OR = exp (0.6327)
= 1.88, p < .05 (see Table 7). Similar findings can be observed in a vast of studies focused on the
music-language interaction. A piece of recent evidence is that native speakers of English improved
significantly their sensitivity to the pitch patterns of Mandarin tones after taking a short-time
musical training combined with L2 classroom learning (Wiener & Bradley, 2020). As discussed
above, the perceptual advantage shown by musicians can be explained by a transfer of auditory
skills developed in music to speech perception, because music and speech share a similar set of
acoustic and neutral resources in processing the signals (Bidelman et al., 2011; Kraus &
Chandrasekaran, 2010; Patel, 2011).

Table 7. Results of the logistic regression model testing the effect of stress type and individual features on
the perception of sentences with one stressed word.

Fixed effect Coef SE Z P
(Intercept) 0.3037 0.346 0.88 >.05
SentenceType (Question vs. Statement) -1.9871 0.274 -7.25 <.0001***
Gate (2 vs.1) 5.1933 0.620 8.39 <.00071***
StressType (Paroxytone vs. Oxytone) 0.5734 0.263 3.89 <.05%
Proficiency (B2 vs. B1) 0.4547 0.336 2.18 >.1
Proficiency (C1 vs. B1) 0.5205 0.344 1.51 >1
Proficiency (C1 vs. B2) 0.0658 0.313 0.21 >.1
MusicTrain (Yes vs. No) 0.6327 0.303 2.09 <.05%*

AQ z -0.5620 0.1435 -3.92 <.0001***
Age z 0.0181 0.298 0.06 >.1
Gender (Male vs. Female) -0.2089 0.340 -0.61 >1

Coef, estimated coefficients; SE, standard error; Z, z ratio; p, significant difference.
*<0.05, ** <0.01, *** <0.001.
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Figure 5. Effect of proficiency level across different categories of sentence type, gate, and stress type of the
sentences with one stressed word.
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3.3 Evaluation of model performance

For the estimation of the statistical validity, firstly, we used the method of K-fold cross validation to
assess how well our generalized logistic regression models were performed in general when used to
make predictions on the unseen data (R code is available in the Online Appendix B). The K value
was fixed to 10, which empirically has been proved to be a good choice for the bias-variance trade-
off (James et al., 2014). The 10-fold cross validation was performed using the caret package for R
(Kuhn, 2008). For each of the four models, the dataset was randomly shuffled and partitioned
into10 equally sized folds. Iteratively, nine of them were used as training data, and the remaining
one was set for validation testing. Overall, for the two models fitted for the two-word sentences, the
resulting average accuracy across 10 folds was respectively 83.51% and 82.50%, which are
indicative of a good model fit. Similarly, the predictive accuracy computed for the two models of
the one-word sentences were respectively 86.32% and 81.67%, suggesting that the predictions made
in our study statistically are very reliable.

Further, we plotted the ROC curves (Receiver Operating Characteristic Curve) for the best
training set to estimate how well the models discriminate the true and the false answers (R code is
available in the Online Appendix B). Meanwhile, the area under the curve (AUC) was calculated
and annotated in the plot using the train function from the caret package to give a clear assessment
of the model’s discriminative performance (Kuhn, 2008). According to previous literature, an AUC
area of 0.5 indicates a poor random fit, while an area greater than 0.8 was considered to be an
excellent model (Zhu et al., 2010). In our case, all the GLM models were calculated to have an
AUC area greater than 0.8, which implies that our models were highly effective in classifying the
binary outcome variable. Specifically, Figure 6 shows that the AUC area of the two models
designed for predicting the perception of the one-word sentences were 0.8952 and 0.9056,
respectively, while that of the two models fitted for the two-word sentences were respectively
0.8235 and 0.8160. Noticeably, we displayed the ROC plot only for the models fitted for the one-
word sentences, because they shared roughly comparable tendency curves with the models fitted for
the sentences with two stressed words.
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Figure 6. ROC curves for the regression models fitted for the one-word sentences depending on L1 (model 1)

and individual features (model 2).

4 Discussion

The goal of this study is to examine the cross-linguistic perception of Spanish intonation by Chinese
tonal speakers, and determine the factors that guide listeners’ subjective judgments of the perceived
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sentence type, as well as predict the relative perceptual difficulties of Chinese listeners compared to
the native language users. To this end, we formulated three main research questions (as detailed in
Section 1.3) to test whether and how the different intonational cues of the utterance, the native tone
language experience, and various individual features mediate the perceptual processing of Spanish
statements and questions. We began by analyzing the role of different intonational cues and the
native language experience in perceiving the utterances with two-stressed words. Then, we
examined the contribution of those factors that reflect the individual features to the likelihood that
the type of the sentence is accurately identified. A similar analysis process was conducted for the
utterances with one stressed word to further examine the cue strength of the final FO contour.
Finally, the statistical validity of the models was confirmed using two mathematical methods. The
findings of our study in relation to the three research questions are discussed below.

We start to consider the first research question and argue primarily that the native and the non-
native perception of Spanish sentence type was strongly influenced by the different intonational
cues involved in the stimuli. Evidence for this is that both Chinese and Spanish listeners in our
study progressively improved their perceptual accuracy by accumulating the number of gates in the
utterance. This is highly consistent with the studies of Face (2005, 2007, 2011) that all intonational
cues to sentence type contribute at least to some extent to the perception of Spanish statements and
yes/no questions. However, as pointed out in previous cross-linguistic studies (e.g., Trimble, 2013;
Li, 2020; Zarate-Sandez et al., 2015), native and non-native listeners differed in the ability to use
the distinct intonational cues to help increase the likelihood that a given utterance is correctly
perceived. A similar scenario was found in our data as well, since the prediction of the perceived
sentence type was significantly determined by the interaction between the L1 group and gate,
particularly in sentences with two stressed words. In general, the results of the experiment revealed
an overall higher perceptual accuracy for the native listeners across every gate of the utterance
compared with the non-native speakers. However, it is critical to note that the native and the non-
native group differed significantly only in perceiving the initial peak and the FO downslope during
the nuclear syllable, while in the first and the final gate the two L1 groups had a statistically
comparable performance in the two-word sentences. Similar difficulties of foreign listeners in
perceiving the Spanish intonation were also observed in Trimble (2013) and Li (2020), and they
probably were related to the different intonational forms embedded in learners’ native prosodic
system.

The perceptual deviation of Chinese listeners mostly was attributed to the fact that FO contours
in a tone language such as Mandarin are used primarily for encoding lexical meanings rather than
for discriminating intonation types (J. Yuan, 2011). Therefore, Chinese speakers do not necessarily
rely on the variation of pitch contours (e.g., initial peak height, final pitch movement) to make clear
the sentence type (Shang et al., in press). But despite the typological difference in intonation
mechanism, Chinese listeners in our study achieved roughly 67% accuracy rate as soon as they were
presented with the first FO peak. The result is perhaps surprising in comparison with the findings of
Trimble (2013), which showed that more than half (58%) of the native English listeners failed to
distinguish Spanish sentence types without the final pitch movement. However, and answering the
second research question, the superior performance of Chinese learners is expected and could be
reasonably explained by a positive transfer from L1 Mandarin. As shown in Section 1.3.1, listeners
with a tonal language background were more sensitive than the non-tone speakers in perceiving the
contrastive tonal features in native or non-native languages (Meng et al., 2020; Ortega-Llebaria et
al., 2017; Ortega-Llebaria & Wu, 2021; Wiener & Bradley, 2020). Moreover, evidence from the
psychophysiological area suggested that tone language speakers were similar to the musicians in the
sense that they shared a neural architecture for processing signals, and therefore, were associated
with higher auditory perceptual performance and enhanced general cognitive abilities than the non-
tone speakers and nonmusicians in the perception of natural speech or complex music (Bidelman et
al., 2013). This similarity would also explain why Chinese tonal listeners in our experiment
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outperformed the English speakers of Spanish in previous parallel studies (Trimble, 2013).

Although the FO initial peak and the FO downslope are of great importance in perceiving the
two-word sentences, it is only when the final pitch movement was presented that Chinese listeners
could achieve an accuracy level similar to that of the native speakers. The significant improvement
of Chinese listeners after hearing the final gate corroborates previous findings, showing that the
final rise/fall was a strong intonational cue for the non-native speakers in disencoding the sentence
type. As for Spanish listeners, it could seem that the final FO cue plays a minor role in
discriminating the utterances with more than one word since the native group reached a nearly
complete accuracy without being presented with the final pitch movement. Nonetheless, by using
the one-word stimuli, we refute this false impression caused by the significant influence of earlier
cues, demonstrating that the utterance-final FO movement was the greatest contributing factor to the
likelihood that a given utterance is accurately recognized, either for native or non-native speakers of
Spanish. This finding is in line with the results in Face (2007), which showed that the final FO
pattern was the strongest cue for signaling the sentence type that had the strength to change listeners
perceptual decisions made with earlier contradictory cues. More generally, the consistent cue
weighting of the final FO movement between listeners of different L1 seems to provide evidence for
the cross-linguistic claim that there should be some language-universal effects on intonation forms
and the pragmatic meanings they convey in human speech (Face, 2007; Gussenhoven & Chen, 2000;
Gussenhoven, 2004).

In addition to the perceptual similarities and dissimilarities between the two L1 groups, the
results of our experiment also revealed two interesting findings in relation to the linguistic
properties of the stimuli. For one thing, we found that sentences ending with a paroxytone word
were more likely to be perceived correctly than the ones ending with an oxytone word before
presenting the final syllable of the utterance. As explained earlier, the perceptual difference
probably is attributed to that the first gate of the paroxytone word was divided including the stressed
syllable, while that of the oxytone word did not include it. In other words, the paroxytone word had
a distinctive cue in the first gate to help increase its perceptual accuracy, since the statement in
Peninsular Spanish is described to have an FO rise during the final stressed syllable, as opposed to
the yes/no question that is realized with a low FO throughout this syllable (Face, 2007). However,
the effect of stress type was apparent only for the one-word sentences (given that the nuclear pitch
accent is L+H* for statements and L* for questions), while in the two-word utterances no
significant difference of accuracy was observed depending on the stress type (because the nuclear
pitch accent is L* for both questions and statements). A similar finding was also noticed in Face
(2005), which showed that the FO contour of the final stressed syllable was a weaker cue for
discriminating the utterances with three stressed words, but it was of great importance for rating the
naturalness of yes/no questions. For another, in line with earlier works on intonation perception
(Face, 2005, 2007; Trimble, 2013b; Li, 2020), our study revealed that listeners generally were
biased towards identifying stimuli as statements, particularly when there is no apparent
interrogative cue involved in the gate. This parallel inclination between native and non-native
listeners could be interpreted as a preference for unmarked forms in the communicative interaction
(Face, 2007; Grosser, 2011). Since the statement is the most neutral and unmarked modality that
carries the least communicative burden in most human languages, it would be, of course, more
easily to be recognized than questions in cross-linguistic speech.

As regards the third research question, our study suggests that the perception performance of
Chinese listeners was not solely determined by their native language experience, but also influenced
by a variety of listener-specific factors related to language proficiency, pragmatic skill, and musical
expertise. Considering firstly the proficiency, results of our experiment revealed a positive
relationship between the perceptual ability and the proficiency in Spanish, showing that highly
proficient Chinese listeners were more accurate in the categorical perception of Spanish intonational
contrasts compared with those with lower proficiency. This finding is also supported by previous

2
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neurobehavioral studies (Richards et al., 2018), which claimed that high proficiency could go hand
in hand with greater activity in some later-developing brain regions related to higher-order
cognition, such as attention and other abilities that may help to process the non-native speech.
Moreover, the strong interaction between proficiency in Spanish and the number of gates in the
two-word sentences, indicated that the effect of proficiency was highly dependent on the perceived
FO cues, and it was particularly apparent when Chinese speakers listen to the contrastive structures
that were not present in their native category, for instance, the prenuclear peak and the FO down
slope during the final stressed syllable. Overall, from these findings, we can infer a developing
intonation perception toward a more native-like system with increasing foreign listeners’
proficiency which primarily is acquired through years of experience in natural linguistic
environments.

Another individual property that considerably affects the cross-linguistic intonation perception
is related to the AQ score, which has been used as a measurement of the subject’s pragmatic skills
in the literature (Bishop et al., 2020). Since the AQ is inversely associated with the pragmatic skill,
Chinese listeners who were higher in the AQ score had poorer pragmatic skills and were less
accurate in discriminating the target intonation patterns. The finding that non-native listeners’
perception was strongly predicted by their pragmatic ability corroborates some recent perceptual
studies focused on the individual differences (Bishop, 2012, 2017; Bishop et al., 2020; Jun &
Bishop, 2015). For instance, Bishop et al. (2020) demonstrated that native English listeners with
poorer pragmatic skills displayed a lower likelihood of perceiving the prominence patterns.
Although the specific mechanism behind this individual variation is unclear to the researchers so far,
it is at least confirmed that there should be a correlation between pragmatic skills and prosodic
sensitivity (Bishop, 2017; Bishop et al., 2020).

Furthermore, our study reveals significant individual differences of musical experience in
cross-linguistic speech perception. Chinese listeners who had music training experience were more
accurate in the intonation processing of both one- and two-word utterances than those untrained. In
line with previous research on music-language interaction, our results suggest that the explicit
musical practice can enhance the perceptual ability of listeners by increasing their sensitivity to the
acoustic cues that are also relevant to music (e.g., pitch and duration). The apparent advantage of
musicians, as claimed in many interdisciplinary studies (Besson et al., 2011; Bidelman et al., 2011;
Kraus & Chandrasekaran, 2010; A. D. Patel, 2011; Wiener & Bradley, 2020), can be attributed to a
direct transfer of music training effects. Because music and speech share a common process for the
signal processing, that is, rely on the same pool of acoustic parameters and neural resources,
listeners may extend their auditory skills and sensitivity developed in one domain to another
(Besson et al., 2011; Wiener & Bradley, 2020). Finally, in contrast, we did not find a significant
effect of age and gender on the cross-linguistic intonation perception, despite there being a tendency
that Chinese listeners who were female or older in age were more likely to give an accurate
perceptual answer.

In sum, while previous cross-linguistic studies between Chinese and Spanish focused on the
important role that L1 background play, the results of our study seem to support the claim of a
complex integration mechanism in speech perception where intonational knowledge, native
language experience, as well as a wide range of internal features unique to each individual are
significant factors for predicting listeners’ perception performance (Bishop et al., 2020; Cole, Mahrt,
et al., 2017; Cole, Mo, et al., 2010; Rohr et al., 2020; Turnbull, 2017).

5 Conclusion

The present study was set out to explore a variety of possible factors that may affect the cross-
linguistic perception of Spanish intonation and predict the relative perceptual difficulties of the non-
native Chinese listeners compared to the native Spanish speakers.

162



The overall results demonstrated, firstly, that listeners’ knowledge of Spanish intonational
contours was highly significant for the subjective judgments of Spanish sentence type, and it was
shaped by listeners’ native language experience as well as several individual features including the
level of proficiency, pragmatic skills, and musical expertise. As expected, Chinese listeners differed
from native Spanish speakers mostly in perceiving the intonational events that were not involved in
their native prosodic system. However, in comparison with the speakers of non-tonal languages
(like English) in previous studies (Trimble, 2013b), Chinese listeners achieved a more target-like
perception of the prenuclear stretch thanks to their L1 tonal experience.

Furthermore, analyses of the performance of Chinese and Spanish listeners seem to support the
theory of linguistic meanings based on universal biological codes (Chen, 2009; Chen, Gussenhoven,
& Rietveld, 2004), showing that there may be both universal and language-specific effects in the
perception of intonation.

Additionally, the present study provides details for using the generalized logistic regression
technique and two mathematical methods for evaluating the model performance, which may have
important implications for the data modeling of binary outcome variables in perceptual research.
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tonal and non-tonal languages in intonation perception remain relatively unexplored. This study
aimed to fill this gap by examining how Chinese- and Spanish- native listeners use three
acoustic cues (f0, duration, and intensity) to perceive question-statement contrasts in Spanish.
To this end, two identification tests were conducted using synthesized stimuli, in which the {0
contour covaried with duration or intensity in sentence-final syllables. Whereas changes in the
three acoustic properties significantly affected Spanish listeners’ performance, Chinese listeners
were only sensitive to f0 and duration modulations. Crucially, this sensitivity to f0 and duration
cues was higher for Spanish listeners; however, they required significantly higher fO contours to
identify utterances as questions, compared with Chinese speakers. Moreover, the trade-off
between primary and secondary cues revealed that intonation perception is a dynamic process
wherein listeners can take advantage of the covariations of multiple cues to recognize the
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Dynamic cue weighting in the perception of Spanish intonation contrasts:
Differences between tonal and non-tonal language listeners

1.0 Introduction

Intonation, a suprasegmental feature of speech, can be used for several purposes, such as
signaling sentence types and focusing differences in a linguistically structured manner (Ladd,
1996; Levis, 1999) as well as conveying emotional and attitudinal meanings in the
socioculturally oriented interface between prosody and pragmatics (Rodero, 2011; Wichmann &
Blakemore, 2006). In any case, intonation is realized using multidimensional acoustic
properties. The continuous values along each acoustic dimension can be used by listeners as
cues to recognize a particular linguistic category (cf. Kong & Edwards, 2016; Kuang & Cui,
2018, 2019; Peng et al., 2012; Toscano & McMurray, 2010). While listeners can take advantage
of multiple acoustic cues to identify the linguistic category, the contribution or weight of these
cues is different to listeners’ assessment because their attention is selective (Clayards, 2018;
Holt & Lotto, 2006; Kuang & Cui, 2018; Tillman et al., 2017; Toscano & McMurray, 2010).

Furthermore, cross-linguistic research shows that listeners from different language backgrounds
may exhibit differences in their cue weighting paradigms for a phonological contrast (cf.
Dmitrieva, 2019, for stop-voicing contrast by native and Russian speakers of English; Hattori &
Iverson, 2005, for /1/-/1/ contrasts by native and Japanese speakers of English; and Lee et al.,
2013, for voiceless stops by speakers of two Korean dialects) depending on the influence of
their prior linguistic experience and native phonetic and phonological conventions. Nonetheless,
most cue-weighting studies have focused on the perception of segmental features between first
(L1) and second (L2) language speakers of English; thus, other language pairs remain relatively
unexplored in the suprasegmental domain. Therefore, this study attempts to bridge this gap by
examining how L1 and Chinese L2 speakers of Spanish—a new pairing between tonal and non-
tonal languages—rely on multiple acoustic cues to perceive Spanish intonation contrasts, and
how these cues interact and combine during listeners’ perceptual process.

1.1 Multiple cue weighting in intonation perception

Question-statement contrast can be encoded by several resources, other than intonation contour.
For instance, in Peninsular Spanish, yes-no questions differ from statements in terms of the
word order: questions follow a verb-subject-object order, whereas statements follow a subject-
verb-object order (Haverkate, 2006). In Mandarin Chinese, the best-known characteristic of yes-
no questions is the presence of the final particle ma (Yuan, 2011). However, although syntactic
or lexical mechanisms can encode sentence types, intonation alone can achieve the same effect.
Questions that differ from statements only in their intonation contour are known as “intonation
questions,” which are of particular interest in this study.

Similar to other perceptual domains, multiple sources of information must be combined in the
perception of intonation. For instance, normal-hearing English listeners can use variations in f0,
intensity, and duration to identify question-statement contrasts, depending on listening
conditions, stimulus type, and the chronological age of the participants (Peng et al., 2012).
Similar integration of acoustic cues for perceiving intonation categories has been observed in
native listeners of Mandarin Chinese (Yuan, 2006), Cantonese (Ma et al., 2008, 2011), German
(Niebuhr, 2007), and South Korean (Chang, 2013). However, Lieberman (1967) noted that most
English listeners could effectively recognize the difference between questions and statements
based solely on the f0 contour during the final 150 to 200 ms of an utterance. Face (2005, 2007)
reported similar findings for Madrid Spanish, in which the final pitch movement was the most
reliable cue for signaling the question-statement contrasts that could override any previous
contradictory cue. The importance of {0 pitch as the main cue for questionhood encoding was
also confirmed by Bolinger (1978), who analyzed roughly 250 languages and found that 70% of
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human languages use a final pitch rise to mark questions; the rest, by contrast, may rely on the
increase of the overall pitch level for question encoding. Spanish is a good example of the first
category, in contrast to Mandarin Chinese, a typical tonal language, that corresponds to the
second category and differs from intonational languages in exhibiting a tone-dependent
intonation mechanism. That is, provided there is no particle at the end of sentences, the lexical
tone type of the final word can influence intonation in Chinese. For instance, Yuan (2006, 2011)
showed that the question intonation in Chinese was perceived more accurately by L1 listeners if
the utterance-final tone was falling (Tone4); conversely, this was harder to recognize if there
was a rising tone at the end (Tone2).

Although intonation is perceived primarily as a function of the f0 modulation in tonal and non-
tonal languages, other secondary cues, such as duration and intensity, can also influence
listeners’ judgments by conveying important, even if less reliable, acoustic information (Ortega-
Llebaria et al., 2017). Feng et al. (2019) reported that an increase in the duration and intensity of
the sentence-final word significantly contributed to the likelihood that a given sentence was
perceived as a question in American English. A similar duration and intensity effect is expected
in the two language groups examined in this study, as intonation questions in Spanish and
Chinese have a longer duration and a higher intensity in the vocalic part of the sentence-final
word (cf. Romera Barrios et al., 2007, for Barcelona Spanish, and Yuan, 2006, for Mandarin
Chinese). However, the perceptual weighting of these acoustic cues (i.e., f0, duration, and
intensity) may differ between L1 and L2 listeners from different language backgrounds. Studies
supporting this notion found that Chinese learners of English could use the intensity of the final
word as a secondary cue to signal question-statement contrasts in English, whereas English L1
speakers ignored the intensity changes when the fO contour was strongly represented (Morrow
& Liu, 2013). This finding for English L1 listeners is in line with the results of Peng et al.
(2012). By contrast, Feng et al. (2019) reported that English L1 listeners were significantly
affected by duration and intensity variations in question-statement recognition, whereas Chinese
L2 learners were not. Although it remains unclear why such studies reached different results
with the same experimental approach, the small samples used in their research (5 and 14
participants, respectively) may have affected the robustness of their findings.

1.2 Debate on the tonal language benefit in f0 perception

Given that Mandarin Chinese is a tonal language, its native speakers are constantly exposed to
f0 modulations at the lexical-tone and sentence-intonation level (Liu & Pell, 2012). The strong
informational emphasis of fO pitch in Mandarin has led some researchers to explore whether
Chinese listeners have enhanced behavioral sensitivity to the processing of pitch events,
compared with speakers of non-tonal languages. Chang et al. (2017) found that Mandarin
listeners exhibited higher identification rates for high-variability Cantonese-level tones,
compared with English listeners, because they had been more frequently exposed to lexical
tones. Deroche et al. (2019), Ortega-Llebaria et al. (2017), and Xu et al. (2006) showed that
Chinese listeners had a higher sensitivity to fO direction changes in English words and detected
fO mismatches more rapidly, compared with non-tonal language listeners. Similar findings were
reported by Bidelman et al. (2013), who indicated that tonal language (Cantonese) listeners and
musicians shared enhanced perceptual and cognitive abilities in lower-level pitch perception,
thereby outperforming English speakers in processing the fO information necessary for basic
auditory and music perception. Even though these studies have reported parallel findings, the
hypothesis that speaking a tonal language increases listeners’ sensitivity to pitch perception is
yet to be verified. For instance, Chien et al. (2020), Liang and Heuven (2007), So and Best
(2010), and Tsukada (2018) provided counterexamples to this hypothesis, demonstrating that
speakers with tone language experience were not necessarily better at perceiving non-native
lexical tones or native intonation contrasts, compared with non-tonal language listeners.
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A possible explanation for these inconsistent results may be that the pitch enhancement
exhibited by tonal language listeners depends on the internal fO representation of the stimuli,
and may not extend to all pitch dimensions. The f0 advantage of tonal language listeners is often
present in perception tasks, where pitch information is processed in a manner consistent with the
auditory demands of their native language (Bidelman et al., 2013; Deroche et al., 2019;
Krishnan et al., 2009). This notion is supported by Bidelman et al.’s (2013) study, which
showed that the higher discrimination ability shown by Cantonese listeners for perceiving large
pitch incongruences, disappeared when perceiving subtle pitch deviations smaller than the {0
differences between Cantonese-level tones. Relative to the lexical tone perception, the higher
complex pitch processing ability required by fine-grained fO perception may explain the absence
of tonal language’s hypothesized advantages in this situation. Similarly, the lack of f0
sensitivity among Chinese listeners in some prior perception studies may be attributed to the
lack of compatibility between the auditory skills necessary for curvilinear Mandarin tones and
the expertise required for perceiving discrete music-level tones and linear intonation patterns.
Thus, the f0 advantage of tonal language speakers is limited to linguistically relevant features of
their native pitch events (with which they have broader experience), such as dynamic fO
contrastive patterns with particular curvatures and direction changes (Deroche et al., 2019).

Further, findings from neurobehavioral research support the notion of a tonal language benefit
under certain pitch conditions by demonstrating that the neural substrates for processing higher-
and lower-level pitches differ during perception (Doherty et al., 2004; Gandour, 2009; Zatorre
& Gandour, 2008). More crucially, Chien et al. (2020) found that listeners from tonal and non-
tonal languages had cross-linguistic commonalities and dissociations in f0 processing,
depending on the type of pitch events perceived. Consistent with Friederici (2011) and
Kreitewolf et al. (2014), Chien et al. (2020) revealed that pitch perceived as lexical tone
overlapped with intonation in Mandarin and German listeners’ left-brain regions, whereas it
activated an additional semantic area only in tonal language speakers. By contrast, pitch
processed as intonation activated bilateral brain areas and was generalized to tonal and non-
tonal language listeners, regardless of their language-specific realization of intonation. Thus, the
results seem to suggest that the neural enhancement of pitch encoding exhibited by tonal
language speakers is present only in the perception of contrastive tone patterns, but not in the
prosodic evaluation of intonation categories at the sentence level.

The potential fO conflicts in the tone-dependent intonation system of Chinese may also explain
the cross-linguistic differences in pitch perception reported in prior studies. Unlike intonational
languages that use pitch primarily to signal intonation, the fO contours in Chinese have the dual
linguistic function of conveying both lexical tone and sentential intonation meanings (Lin,
2018). Thus, Chinese listeners may experience additional challenges in intonation processing
when f0 is used simultaneously to encode information in the two dimensions (Yuan, 2011).
Liang and Heuven (2007) provided supportive evidence for this view by showing that Mandarin
L1 listeners were less sensitive to intonation but more sensitive to lexical tones, compared with
L2 speakers of a non-tonal language. This result has been attributed to the fact that fO is
primarily perceived at the lexical level for tonal language listeners, ascribing their longer
processing times and reduced sensitivity to pitch perceived at the sentence-intonation level
(Liang & Heuven, 2007). Similar findings were observed by Chen (2005) and Gussenhoven and
Chen (2000), who posited that listeners of non-tonal languages (Dutch and Hungarian) were
more effective in using prosodic differences for question-statement identification of nonsensical
stimuli because they were less bothered by the lexical tone interference, compared with Chinese
listeners. However, findings of recent research on whether tonal language experience increases
listeners’ behavioral sensitivity to dynamic pitch perceived as intonation, remain controversial.
Unlike the aforementioned studies, Feng et al. (2019) posited that Mandarin L2 speakers of
English were more sensitive to fO linear changes perceived in English question-statement
intonation categories, compared with L1 speakers. However, the generalizability of their
findings remains unverified due to the small sample size in their experiment.
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1.3 The dynamic nature of speech perception

Speech perception is a dynamic process in which multiple cue sources are integrated to help
recognize listeners’ intended linguistic targets. The manner in which these cues interact and
combine during this process is often described using phonetic trading relation—a phenomenon
in which one acoustic cue’s shift of values can be compensated by another cue’s opposing
change, such that the original percept is recovered (cf. Repp, 1982, for more details). One
instance of this trade-off for intonation perception was reported by Peng et al. (2012), who
found that English L1 listeners increased their reliance on duration and intensity cues to
compensate for the f0 loss under spectrally degraded conditions. Similar compensatory behavior
for weakened acoustic properties has been observed in the perception of whispered speech (Jiao
& Xu, 2019) and many coarticulatory processes, such as vowel nasalization (Beddor & Krakow,
1999), voicing on initial stops (Repp, 1982), and ongoing sound changes (cf. tense vs. lax
registers in Kuang & Cui, 2018). However, perceptual compensation only occurs among
listeners who are sensitive to both acoustic properties under the trading relations (Hodgson &
Miller, 1996). For instance, speakers with a smaller, barely noticeable difference in F1
discrimination tasks (i.e., with higher perceptual acuity to F1) were found to have made greater
acoustic compensations in response to F1 formant perturbations in English vowels (Villacorta et
al., 2007). Similarly, Nault and Munhall (2020) detected a significant positive correlation
between individuals’ compensatory changes to real-time formant perturbations and their
perceptual acuity, which was evaluated by their discrimination performance on a vowel
continuum.

In the suprasegmental domain, little research has been conducted on the relationship between
perception and compensations for prosodic variations. As an indirect example of such claim,
Feng et al. (2019) found that English L1 listeners, who were more sensitive to duration and
intensity modulations compared with Chinese L2 speakers, used higher final f0 contours to
recognize questions as an acoustic compensation for the weakened duration and intensity cues
under certain experimental conditions. From the standpoint of prior compensation studies (Nault
& Munhall, 2020; Villacorta et al., 2007), English L1 listeners exhibited more significant
responses to the trading relations between f0 and duration (intensity), which suggests they
should correlate with higher sensitivity to these acoustic properties involved for the
identification of intonation contrasts. Surprisingly, the findings of Feng et al. (2019)
contradicted this prediction by showing that English L1 listeners were less sensitive to sentence-
final fO linear changes, compared with Chinese L2 learners. Given that the small sample size of
Feng et al.’s (2019) study may have affected its reliability, parallel investigations are conducted
in the present study for the Chinese-Spanish language pair to test whether listeners’
performance confirms the relationship between perceptual sensitivity and compensatory ability
proposed in prior research.

1.4 Objectives and hypotheses

The main goal of this study is to investigate how L1 and Chinese L2 speakers of Spanish use 0,
duration, and intensity cues to perceive the question-statement contrast in Peninsular Spanish.
We focus on: (a) whether listeners’ perception of Spanish intonation contrasts is influenced by
changes in the three acoustic properties; (b) which language group is more sensitive to f0,
duration, and intensity modulations in sentence-final syllables; and (¢) how these multiple cues
are combined and interact during listeners’ perceptual process. Moreover, prior studies show
that individual features, such as age and gender, may affect speech perception by fine-tuning
listeners’ perceptual ability and pragmatic skills (Bishop et al., 2020; Patel & Grigos, 2006;
Ryalls et al., 1994). Hence, this study also examines (d) to which extent listeners’ perception
performance is predicted by their L1 experience, age, and gender. Accordingly, we designed
two perceptual experiments in which stimuli were synthesized by manipulating the values of the
three acoustic properties.
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Given prior neurobehavioral findings (Chien et al., 2020), we hypothesized that tonal (Chinese)
and non-tonal (Spanish) language listeners have comparable sensitivity to the f0 perceived as
intonation because they share a general bilateral network for intonation processing. However,
relative to listeners of non-tonal languages (specifically, Spanish L1 listeners), we hypothesized
that Chinese L2 listeners use lower final f0 contours to recognize questions, given the influence
of language-specific intonation categories (Feng et al., 2019; Liu & Rodriguez, 2012).
Following cue weighting studies in L1 and L2 English (e.g., Feng et al., 2019; Morrow & Liu,
2013; Peng et al., 2012), we hypothesized that the perception of Spanish sentence types could
be influenced by changes in secondary cues (duration and intensity), on which L1 Spanish
listeners would rely more heavily than Chinese L2 listeners. Additionally, given the dynamic
nature of speech processing, we also hypothesized that listeners could take advantage of the
trading relations between acoustic cues to help recognize the intonation category. Finally, in
addition to L1 background, we hypothesized that individual differences in age and gender could
affect listeners’ performance during question-statement identification.

2.0 Method

The cue weighting paradigm for the two language groups was identified by analyzing listeners’
responses in the two perceptual experiments. In Experiment 1, the stimuli consisted of a set of
one-word sentences that varied in the final fO contour and duration simultaneously, whereas in
Experiment 2, the auditory stimuli differed in the two acoustic dimensions of f0 and intensity.

2.1 Participants

Forty-eight native listeners of Peninsular Spanish (hereafter, SN) and ninety-five native listeners
of Mandarin Chinese (hereafter, CN) participated in this study. The participants were recruited
by word of mouth or through advertisements posted on social media accounts of the Phonetics
Laboratory of the Universitat de Barcelona or elsewhere. All participants gave informed consent
electronically prior to inclusion in the test, and the study design was approved by the local
ethics committee. Generally, but not always, participants were compensated monetarily for their
time.

To control for the effect of age of acquisition, data on two CN listeners who started studying
Spanish before the age of 16 were removed from the analysis. Data on two SN listeners aged
over 60 were also excluded. Moreover, data on CN participants (N = 5) with an Al or A2
proficiency level in Spanish were also excluded for their lack of knowledge regarding Spanish
intonation. The rest of the CN listeners had an intermediate (B1), advanced (B2), or superior
(C1) level of proficiency and confirmed that Peninsular Spanish was the language variety to
which they had been predominantly exposed during the learning process. Therefore, finally,
there were 39 SN listeners and 78 CN listeners in Experiment 1, whose ages ranged from 18 to
59 years (N = 117, 90 women, 28 men, M 4 = 28.27, SD = 8.43). Experiment 2 had 33 SN
listeners and 77 CN listeners, whose ages ranged from 19 to 58 years (N = 110, 84 women, 26
men, M 4 = 28.02, SD = 8.46). No participants reported any history of hearing or
communication disorders at the time of testing.

2.2 Stimuli synthesis

The intonation of Spanish yes-no questions and broad focus statements differs in the
intonational prenucleus and nucleus (Face, 2011; Face & Prieto, 2007). Since the focus of this
study is the nucleus, we only used sentences with a single stressed word as stimuli such that the
prenucleus effect could be excluded. Each sentence comprised one trisyllabic word: Sevilla
(penultimate syllable stress—paroxytone) and Alcala (final syllable stress—oxytone). The
original recordings of the two items were obtained using a discourse completion task (Félix-
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Brasdefer, 2010). A female native speaker of Peninsular Spanish (age at the time of the
recording: 31) was required to produce the two one-word sentences in a broad focus statement
context. The speaker was required to speak at a normal rate. The recordings were done in a quiet
room using a Rode Smartlav+ microphone connected to a Scarlett Solo interface. Speech files
were digitized at a sampling rate of 44.1 kHz with a quantization precision of 16 bits. The final
syllable of both one-word sentences was chosen for acoustic manipulation. The target stimuli
were created by manipulating f0, duration, and intensity. Prior to pitch manipulation, the non-
final segments of the two one-word sentences were normalized at a 70 dB sound pressure level
and used as a reference for the parametric variation of intensity in Experiment 2.

2.2.1 FO manipulation

The {0 contour of the word-final syllable was replaced by a multi-step fO continuum using the
“to manipulation” function in Praat software (Boersma & Weenink, 2020). The pitch contour of
the last syllable was stylized into two pitch points (defined as Al and A2), and the values
between them were defined by interpolation (Zarate-Sandez et al., 2015). As shown in Fig. 1,
the start point, Al, was fixed at the beginning of the final syllable’s vowel, keeping the pitch
height similar to the original sentence. Thus, the fO values of A1l for Alcala and Sevilla were 196
Hz and 200 Hz, respectively. The endpoint, A2, was anchored at the last regular glottal pulse
observed in the spectrogram and had an f0 value nearly identical to Al (3 Hz difference). The {0
continuum of A2 was manipulated upward nine times and downward once, with a 20 Hz step
size (greater than the slightest pitch variation normal-hearing adults can perceive). Hence, 11 f0
steps spanning over 200 Hz were generated for the final syllable of each word. The 22 {0
contours (2 stress positions*11 {0 steps) with different terminal pitches were further used as the
basis for manipulating the duration and intensity.
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Fig. 1. Schematic representation of pitch manipulation in the oxytone word Alcala. The start point A1 was
196 Hz. The endpoint A2 was manipulated from 176 Hz to 376 Hz, with a 20 Hz step size. The original
duration of the final vowel (185 ms) was set as the medium duration for the stimulus Alcala.

2.2.2 Duration manipulation

In Experiment 1, the 22 pitch stimuli described in the previous section were used to add a
duration manipulation following a procedure similar to that used by Feng et al. (2019). Three
duration levels were established in the study: short, medium (i.e., original), and long. As shown
in Fig. 1, the original vowel duration of the statement’s last syllable was selected as the medium
value for each word. The specific duration values of the stimuli at the three duration levels are
shown in Appendix A. The long duration was created by incorporating Praat 50 ms from the
center of the nucleus of the original vowel in the last syllable. The +50 ms value was used
because previous acoustic findings of Spanish intonation show that the final vowel of yes-no
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questions was roughly 40—70 milliseconds longer, depending on the stress type of the final word,
compared with that of statements (cf. Romera Barrios et al., 2007, for the intonation analysis of
Barcelona Spanish). The short duration was generated by removing 40 ms from the same vowel
nucleus. The reduced value was defined by referring to the shortest production of a statement by
the same Spanish speaker. Since each duration level was combined with 11 different pitch
contours, Experiment 1 included 66 stimuli (2 stress positions*3 durational levels*11 f0 steps).

2.2.3 Intensity manipulation

In Experiment 2, the same set of 22 pitch contours in Section 2.2.1 was used to manipulate
intensity. The intensity of the word-final syllable was synthesized using the ‘“constant
amplification” function in Cool Edit Pro 2.1 software (Syntrillium Software Corporation, 2003).
Three levels of intensity were created by applying -7 dB, 0 dB, and +7 dB changes to the final
syllable vowel (cf. schematic representations of the intensity manipulation in Appendix B). The
manipulated values employed the normalized intensity of the non-final part of the sentence (70
dB, as in Section 2.1.1) as a reference level. Hence, the low, medium (original), and high
intensities were set at 63 dB, 70 dB, and 77 dB, respectively. Thus, Experiment 2 had 66
auditory stimuli (2 stress positions*3 intensity levels*11 f0 steps).

2.3 Procedure

Data of the perception tests were collected via an online survey, developed electronically using
the web-based software Alchemer. The survey comprised three sections. The first section
collected participants’ socio-demographic and linguistic background information. The second
(third) section contained the 66 auditory stimuli of Experiment 1 (2). The survey was
administered in each listener’s preferred language (Chinese or Spanish). The stimulus order of
each experiment was randomized, and the text of each stimulus was displayed on the screen
without punctuation marks. Listeners could participate in one or both experiments, depending
on their interests. Those who chose to participate in only one experiment were randomly
assigned to one of the two auditory experiments. They were required to listen to the stimuli
using earphones in a quiet place. Listeners were also instructed to listen to every stimulus once;
however, they could listen to it a second time if the recording failed to play for technical reasons.

Prior to the experiments, participants performed practice trials to familiarize themselves with
the procedure. The perceptual answers of the two experiments were arranged on a five-point
Likert scale to capture listeners’ perceptual changes more accurately. Listeners were tasked to
identify which of the five descriptions of the sentence type was closer to the stimulus they had
just heard, by selecting one of the following options: “statement,” “more statement than
question,” “either statement or question,” “more question than statement,” and “question.” A
short break was inserted after each section to compensate for fatigue.

9% <

2.4 Statistical analysis

We conducted all statistical analyses using R software (R Core Team, 2020). Since the two
experiments’ outcome variable was arranged on a five-point ordinal scale, proportional-odds
logistic regression (POLR) was used to model the data. However, from the Brant test results,
some explanatory variables in the POLR models rejected the parallel regression assumption.
Hence, for the final estimates, we employed a more flexible ordered generalized linear model
(OGLM) to relax the parallel lines assumption for variables where it was violated and allowed
every effect to have separate coefficients for the five levels of the dependent variable (Abrudan
et al., 2020; Williams, 2016): “statement” (level 1), “more statement than question” (level 2),
“either statement or question” (level 3), “more question than statement” (level 4), “question”
(level 5). Two OGLM models were built separately for the data of Experiments 1 and 2 using
the oglmx package for R (Carroll, 2018). Stress Type (penultimate vs. final), L1 Group (CN vs.
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SN), and Gender (male vs. female) were included as binary predictors, whereas Duration (short
< medium < long) and Intensity (63 dB < 70 dB < 77 dB) were treated as discrete ordinal
variables. Moreover, f0 Change, Age, and Stimulus Order were included as continuous
predictors; the latter two were z-transformed and centered on their mean before being integrated
into the model.

A stepwise backward elimination was performed to get the best model fit. The stepAIC function
from the MASS package was used to iteratively exclude the least contributive predictors of the
model (Kassambara, 2018; Ripley et al., 2013). Predictors that failed to achieve the .05 level of
significance were removed, until all factors were statistically significant for the prediction.
Finally, all samples were randomly split into a training and testing set to examine the statistical
validity. The training set was constructed to estimate all the effects included in the model. The
testing set was used to evaluate the testing error by computing the logarithmic (log) loss on the
folds from the training set (Brown, 2020).

3.0 Results

3.1 Results of Experiment 1

The results of the OGLM model fitted for Experiment 1 revealed that listeners’ perception of the
five possible sentence types was significantly predicted by Stimulus Order [x*(1) = 7.73, p <.
01], Age [x*(1) = 60.13, p <. 001], Gender [*(1) = 4.29, p <. 05], Stress Type [x*(1) = 78.60, p <.
001], and the three two-way interactions: L1 Group x f0 Change [x*(1) = 28.05, p <. 001], L1
Group x Duration [¥*(2) = 28.15, p <. 001], and f0 Change x Duration [¥*(2) = 16.75, p <. 001].
Since changes in the dependent variables impact the response scale differently, we discuss these
relationships by focusing on their margins in our outcome of interest. The full marginal effects
of Experiment 1 are given in Appendix C.

Table 1. Summary of the marginal effects in the OGLM model, fitted for Experiment 1 (Marginal effects
and #-stat. ***p <0.001; ** p <0.01; * p <0.05; *.” p <0.1).

Predictor Level 1 Level 2 Level 3 Level 4 Level 5
Order 0.00381%*%* 0.00928%** 0.00391%** -0.01100%** -0.00600%**
Age -0.01241%** -0.03021*** -0.01272%** 0.0358 1 *** 0.01954%**
GenderFemale -0.00640* -0.01530% -0.00607* 0.01818%* 0.00959*
StressPenultimate -0.01307*** -0.03171%** -0.01332%** 0.03754%** 0.02056%**
f0 -0.00210%** -0.00512%** -0.00216%** 0.00607*** 0.00331%**
L1SN 0.14632%** 0.2424 1 *** 0.034729%*** -0.28640%** -0.13706***
L1SNxf0 -0.00026*** -0.00063*** -0.00027%** 0.00075%** 0.0004 1 ***
LISNxDurMedium -0.01137* -0.02892 -0.01420. 0.03386. 0.02064.
L1SNxDurLong -0.02868*** -0.07777%** -0.04775%** 0.08662%** 0.06757***
fOxDurMedium -0.00006 -0.00014 -0.00006 0.00016 0.00009
fOxDurLong -0.00023*** -0.00056%** -0.00024*** 0.00066*** 0.00036%**

Note: Levels 1-5, in order, signify the five possible responses in the perception test: “statement,

statement than question, more question than statement,” and “question.”
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Because Age and Gender are individual predictors that do not interact with any other variable,
the marginal effects presented in Table 1 can be directly interpreted as coefficients, which
represent the predicted change in the five response levels by a unit change in the variable. To
better understand their effects, we graphed the predicted probability plot for each variable.
Specifically, Fig. 2 shows that when the listener was female and older, the predicted probability
of making question-like answers increased, whereas that of statement-like responses decreased.
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This finding implies that, holding constant all other variables, older and female listeners were
more likely to recognize one-word sentences as questions, compared with males and younger
ones. We posited that the age effect was likely because older listeners, particularly those of the
CN group, had higher proficiency in Spanish, which made them more capable of using acoustic
cues for signaling question intonation. To validate this proposal, a Kruskal-Wallis test by ranks
was performed (Pohlert, 2014); the results confirmed that there was a significant correlation
between CN listeners’ Age and Spanish proficiency in Experiment 1 [y*(2) = 554.60, p < .0001].
Thus, the effect of Age on question-statement identification can be considered a perceptual
benefit of higher language proficiency in a non-native listening environment. Another
significant individual predictor of Experiment 1 was Stress Type, whose coefficients in Table 1
were negative in levels 1 and 2 and positive in levels 4 and 5. This result suggests that, all else
being equal, words with penultimate stress were more likely to be perceived by listeners as
questions, compared with those with final stress. The reasons listeners were more prone to
perceive Spanish paroxytone words as questions are discussed in Section 4.0.
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Fig. 2. Average marginal effects of Age and Gender on the outcome variable, holding constant all other
variables in Experiment 1.

Regarding the marginal effects of the f0 cue, Table 1 indicates that, on average across all the
variables in the model, a unit increase in the final f0 contour significantly decreased the
likelihood of having statement-like responses (i.e., levels 1 and 2) while increasing the
possibility that a stimulus was perceived as a question-like sentence (i.e., levels 4 and 5).
Moreover, after confirming the general predictions, critical cross-linguistic differences emerged
between the CN and SN groups during question-statement identification. The marginal effects
of L1 reflected that, holding all other variables at their means, CN listeners were significantly
more likely to have a question-like response, and needed a lower fO increase for question
recognitions than SN listeners. For instance, Fig. 3 shows that when the final fO contour was
increased by 120 Hz, the sentence type most frequently predicted by CN listeners was
“question”; meanwhile, SN listeners needed an fO change greater than 140 Hz for “question” to
become their most frequently predicted answer in the short and medium durations. One possible
reason for these differences in f0 use relates to the three-way contrast of intonational phrase
(IP)-final boundary tones in Peninsular Spanish. This language variety, apart from the low (L%)
and high (H%) boundary tones, involves mid-level tones to signal uncertainty statements (!H%)
and statements of the obviousness (L!H%) (Estebas-Vilaplana & Prieto, 2010). From native (SN)
listeners’ perspectives, both low- and mid-level tones correspond to the statement category
(whether broad focus statements, as in L%, or epistemically biased statements, as in !H% and
L!H%). Thus, the lower likelihood of question-like responses exhibited by SN listeners is
probably because they categorized the final mid-level pitch as a biased statement. By contrast,
CN listeners may have interpreted it as a question because any tone not strictly low was
perceived as high, thereby associated to a question category.
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Fig. 3. Effect displays between L1 Group, f0 Change, and Duration for each response level, holding
constant all other variables in Experiment 1.

While f0 Change and L1 Group alone can contribute significantly to the model predictions, the
higher-order interaction between L1 Group x f0 Change revealed that the marginal effects of
both variables clearly depended on the level of the other variable. Since the models were
dummy-coded in the study and the CN group was set as the reference level for the L1 Group
factor, the significant marginal effects of LISN x f0 in Table 1 can be interpreted as: the slope
for the question-statement identification on f0 pitch was significantly steeper for the SN group,
compared with the CN group. In general, this result corroborates the previous hypothesis,
showing that the impact of the fO cue on the perception of intonation contrasts was significantly
modulated by listeners’ L1 background. However, contrary to prior assumptions, our findings
seem to suggest that SN listeners were more sensitive than CN listeners to f0 modulations
perceived as intonation because they changed the perceived phonological categories more
rapidly overall when the fO contour of sentence-final syllables varied.

In addition to the interaction with the f0 cue, the significance of the higher-order term L1 Group
x Duration indicated that CN and SN listeners’ likelihood of choosing each of the five possible
responses changed depending on variations in the duration of the sentence-final syllables. The
post-hoc results showed that SN listeners had significantly greater probabilities of making a
higher level of response in the long-duration patterns relative to stimuli with a short duration (f
=.931, SE =.099, p < .0001). A significant identification improvement was also observed for
the CN group from the short to long-duration condition (f = .303, SE = .069, p < .0001).
Nonetheless, as shown in Fig. 4, the overall magnitude of perceptual changes caused by
duration modulations was less apparent in CN listeners, compared with SN listeners. This
finding was also consolidated by their prior coefficients of the contrast between the short and
long duration levels. Thus, our results suggested that SN listeners were more sensitive than CN
speakers to duration modulations, although listeners of the two L1 groups could use the duration
cue to a different extent, to perceive intonation contrasts in Spanish. The full multiple
comparison results of Duration by L1 Group are available in Appendix D.

Further, the average marginal contribution of the interaction term fO x DurLong in Table 1
reveals that the slope for question-statement identification as a function of the f0 pitch was
significantly steeper in the long duration condition, compared with the short duration.
Particularly, Fig. 4 shows that CN and SN listeners could use a lower f0 contour to hear the
question when the duration of the final syllable was increased. Conversely, in the short duration
condition, a higher final fO contour was required for question recognitions to compensate for the
weakened duration cue. Both can be considered an acoustical consequence of phonetic trading
relations, which assumes that changes in one acoustic cue can be counteracted by opposing
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changes in another cue such that phonetic quality is preserved (Repp, 1982). Consistent with
previous speech perception studies (Feng et al., 2019; Kuang & Cui, 2018; M. Yang & Sundara,
2019), our findings showed that listeners could use the covariations between acoustic cues to
better recognize the intended linguistic targets. However, based on the overall magnitude of
slope changes in identification curves over the three duration levels by the L1 group (Fig. 4),
SN listeners, who were more sensitive to the duration cue (cf. previous paragraph for
discussions), exhibited greater compensations for duration changes, compared with CN listeners.
This finding corroborates previous research (Nault & Munhall, 2020), which demonstrated that
listeners with higher perceptual sensitivity were more likely to make larger compensations for
acoustic variations in auditory processing.
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Fig. 4. Average marginal effects of duration on each L1 Group while varying the final fO contour of the
one-word sentences in Experiment 1.

3.2 Results of Experiment 2

In Experiment 2, the predictors of Gender and Stimulus Order did not reach statistical
significance and were thereby excluded from the model. The analysis of the OGLM model
indicated that the perception of the five possible sentence types was significantly predicted by
Age [¥*(1) =9.00, p <. 01] and by the L1 Group x f0 Change [y*(1) = 34.83, p <. 0001] and f0
Change x Intensity [}*(2) = 13.33, p <. 01] two-way interactions. Although the three-way
interaction between L1 Group X Intensity x Stress Type was not statistically significant, we
nevertheless included it in the model because (a) the effects of Intensity [x*(2) = 16.80, p <. 001]
and L1 Group [y*(1) = 26.18, p <. 0001] were significantly modulated by Stress Type, and (b)
the three-way interaction term can help explain possible differences in intensity weighting
between CN and SN listeners. The full model results of Experiment 2 are given in Appendix E.

First, the positive coefficients of Age at levels 4 and 5 (Table 2) corroborate the data of
Experiment 1, confirming that older listeners were more likely to recognize one-word sentences
as yes-no questions than younger listeners. Similarly, this effect can be explained by the strong
positive correlation between CN listeners’ Age and Spanish proficiency in Experiment 2 [¥*(2) =
158.19, p < .0001]. The effect of fO on the question-statement identification is also in line with
that in Experiment 1. For instance, Fig. 5 shows that the probability of question-like answers
increased as the final fO contour was raised. Moreover, the negative margins of the SN Group on
levels 4 and 5 (Table 2) indicated that CN listeners were significantly more likely to perceive
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one-word sentences as yes-no questions, compared with SN listeners, probably because they
categorized both mid- and high-level pitches in Spanish as question intonation.

Table 2. Summary of the marginal effects in the OGLM model, fitted for Experiment 2 (Marginal effects
and #-stat. ***p <0.001; ** p <0.01; * p <0.05; *.” p<0.1).

Predictor Level 1 Level 2 Level 3 Level 4 Level 5
Age -0.00488%** -0.01125%* -0.00667** 0.01456** 0.00825%*
LISN 0.13833*** 0.22080*** 0.04999%*** -0.28048%** -0.12864***
fOXLISN -0.00030%** -0.00069***  -0.00041***  0.00090%*** 0.00051***
f0x70dB -0.00004 -0.00010 -0.00006 0.00012 0.00007
f0x77dB -0.00020%%** -0.00045%**  -0.00027***  0.00058*** 0.00033***
LISNx70dB -0.01510. -0.03680. -0.02615 0.04654. 0.03151
LISNx77dB 0.00327 0.00746 0.00425 -0.00967 -0.00531
L1SNxStressP -0.02046** -0.05025%%* -0.03682* 0.06296** 0.04457*
StressPx70dB -0.00197 -0.00456 -0.00276 0.00590 0.00339
StressPx77dB -0.01604** -0.03879* -0.02695* 0.04921** 0.03258*
StressPx70dB:LISN  -0.00037 -0.00086 -0.00051 0.00111 0.00063
StressPx77dBXLISN  -0.01426 -0.03488 -0.02510 0.04404 0.03019
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Note: Levels 1-5, in order, signify the five possible responses in the perception test: “statement,” “more
statement than question,” “either statement or question,” “more question than statement,” and “question.”
StressP signifies one-word sentences with penultimate syllable stress.
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Next, the average marginal effects of the higher-order term f0 x L1SN in Table 2 showed that
the SN group had significantly steeper identification functions for each f0 pitch setting,
compared with the CN group. This result strengthens the findings of Experiment 1,
demonstrating that SN listeners were more sensitive than CN speakers to f0 linear changes
perceived as Spanish intonation. Additionally, consistent with Experiment 1, the results of
Experiment 2 revealed that, all else being equal, SN listeners needed higher terminal pitches to
perceive questions than CN listeners, due to the influence of the three-way contrast of IP-final
boundary tones in their L1 intonation system. As shown in Fig. 5, CN listeners needed a final fO
rise of 120 Hz for making “question” the most possible sentence type, whereas SN listeners
required a final fO change greater than 140 Hz for “question” to become their most frequently
predicted answer in the 63 dB and 70 dB conditions.
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Fig. 5. Effect displays between L1 Group, f0 Change, and Intensity for each response level, holding
constant all other variables in Experiment 2.
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Similar to the f0 Change x Duration interaction in Experiment 1, a significant trade-off was
found between the two acoustic properties of f0 Change x Intensity. Specifically, the positive
margins of f0 x 77 dB at levels 4 and 5 (Table 2) indicated that the slope of the identification
curves as a function of the f0 Change was significantly steeper at 77 dB than at 63 dB, implying
that listeners could rely on fewer f0 cues for question recognition when the intensity of word-
final syllables was increased to the highest level (77 dB). This finding serves as additional
evidence for phonetic trading relations and can be interpreted as a counter-directional
compensatory behavior of listeners in response to the enhanced or weakened acoustic cues,
which are relevant for the recognition of a specific phonological category.

Before interpreting the three-way interaction, we compared the marginal effects of the SN group
in 70 dB and 77 dB conditions (Table 2), which suggested that SN listeners were more likely to
perceive words as questions at 70 dB instead of 77 dB. This result may seem surprising, but the
modulation of Stress Type explains it further. For the sake of simplicity, we discuss the
relationship of the three variables with reference to Fig. 6. For instance, CN and SN listeners
exhibited a higher likelihood of question-like responses in different ways when the word’s stress
was on the penultimate syllable—paroxytone—and the intensity was manipulated from lower to
higher levels. Nevertheless, this Intensity effect was not found when participants listened to
words with final stresses—oxytone. Moreover, as shown in Fig. 6, the SN group had a steady
and significant stepwise increase in question identifications when the intensity of word-final
syllables increased from 63 dB to 77 dB (8 = .462, SE = .155, p <.01). By contrast, the effect of
Intensity was weaker and irregular on the performance of CN listeners, as the coefficient of the
contrast between 63 dB and 77 dB (f = .222, SE = .098, p = .06) reveals. The full multiple
comparison results are available in Appendix F. Together, the three-way interaction analysis
revealed that listeners used the intensity cue inconsistently depending on the word’s stress. In
addition, the SN group relied more heavily on increased intensity to perceive paroxytone words
as yes-no questions, suggesting that SN listeners were more sensitive to the intensity cue than
CN listeners.
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Fig. 6. Effect displays for the three-way interaction between L1 Group, Intensity, and Stress Type in
levels 4 (more statement than question) and 5 (question) of Experiment 2.

3.3 Estimation of model performance

The log loss metric is among the most selective functions to estimate the quality of probabilistic
predictions; it works particularly well when there are multi-class classification problems (Brown,
2020). Therefore, to assess the predictive accuracy of the models, log loss values were
computed on the testing set using the mloglLoss function from the ModelMetrics package for R
(Hunt, 2020). Log loss values of the OGLM model were 1.0483 and 1.0286 for Experiments 1
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and 2, respectively.

Due to log loss measures testing error and model uncertainty, the lower the value, the better the
prediction. A model considered good should have a log loss that is at least less than the “dumb”
or non-informative log loss. The “dumb” log loss was calculated assuming that the number of
classes (M) was uniformly distributed in the data (Brown, 2020). In this study, we have M =5
response levels, each with a 20% chance of occurrence. Hence, the “dumb” log loss of the
model, fitted for Experiments 1 and 2, was calculated using Equation (1).

U O R DI 0 B )
log loss = m(M)_ 111(5)—111(5)—1.6094

However, in fact, the five classes of the outcome variable did not occur equally in the data; thus,
the non-informative log loss of the model was further computed, assuming a specified non-
uniform distribution of listeners’ responses. The non-informative log loss for both models was
calculated by specifying the probability of each class. For instance, in Experiment 1, 21.77%,
16.49%, 10.88%, 24.13%, and 26.74% of responses indicated, respectively, “statement,” “more
statement than question,” “either statement or question,” “more question than statement,” and
“question.” Thus, the non-informative log loss for the model of Experiment 1 was calculated
using Equation (2).

9 <c

o loss — | 02117 n(0.2117 )+ 0.1649 In(0.1649 )+ 0.1088 In (0.1088 ) )
O8O = 4 0.2413(0.2413) + 0.2674 1n (0.2674 )
=1.5662

Similarly, the non-informative log loss for the model of Experiment 2 was 1.6113. Overall, the
average log loss for the two models was effectively reduced to 1.0483 and 1.0286 relative to the
“dumb” and non-informative log loss. Therefore, the models for these two experiments can be
considered accurate and predictive, outperforming “dumb” and non-informative models.

4.0 Discussion

The present study investigated the perceptual weighting of the three acoustic cues—f0, duration,
and intensity—in perceiving Spanish intonation contrasts by CN and SN listeners. The stimuli
were created by manipulating the fO contours progressively from falling to rising directions
while changing the duration or intensity of word-final syllables. Unlike prior studies, that
typically provided two opposite perceptual options (i.e., statement vs. question), we used a five-
point Likert response scale to capture listeners’ perceptions more precisely.

In general, the results of the two auditory experiments demonstrated that fO contour was the
primary cue for both CN and SN listeners’ question-statement identification of Peninsular
Spanish, followed by duration changes. The parametric variation of intensity seemed to be the
acoustic factor that contributed the least to question-statement identification, being used most
variably by listeners in the prosodic evaluation of intonation categories. Beyond the cross-
linguistic commonality of cue ranking, listeners of both language groups exhibited great
differences in their use of the f0, duration, and intensity modulations for perceiving intonation
categories, as well as in their compensatory behavior in response to the trading relations
between multiple acoustic cues.

4.1 The role of f0 contour in intonation perception

SN listeners perceived yes-no questions using significantly higher final fO contours, compared
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with CN listeners, especially when the value of secondary cues (i.e., duration or intensity) was
reduced. This finding confirms our predictions and is consistent with the study of Feng et al.
(2019), who found that English L1 listeners had a significantly higher offset fO frequency for
question identifications, compared with Chinese L2 speakers, except in the long-duration
condition. The situation may be attributed to SN listeners being more capable—compared with
CN speakers—of compensating for the weakened secondary cues and fO loss caused by the
pitch synthesis because of their broader linguistic experience with Spanish. Moreover, the exact
mapping between f0 levels and Spanish intonation categories may have required SN listeners to
use higher terminal pitches to signal questions to distinguish them from epistemically biased
statements encoded with mid-level tones (e.g., uncertainty statements expressed with 'H% or
statements of the obviousness expressed with L!H%). However, intonation types in Chinese are
not determined by the surface fO contours at the end of the sentence. Thus, CN listeners may
interpret any IP-final boundary tone not strictly low (e.g., !H% or L!H% ) as high, thereby
categorizing it as a question. CN listeners’ tendency to categorize both mid- and high-level
pitches as questions also explained their greater probability of identifying yes-no questions,
compared with SN listeners.

Apart from auditory categorization differences, the significantly steeper identification curves
exhibited by the SN group in the two experiments suggested that SN listeners were more
sensitive than CN listeners to f0 linear transitions perceived as intonation. Thus, the previously
proposed tonal language benefit may be significant only in specific dimensions of pitch
perception, such as naturally-produced f0 contrastive tone patterns that are closely linked to
their native pitch events (e.g., Chandrasekaran et al., 2007; Deroche et al., 2019; Hallé et al.,
2004; Ortega-Llebaria & Wu, 2021), but not in fO linear transitions perceived at the sentence-
intonation level. Recent studies supporting this idea include that of Chien et al. (2020), who
demonstrated that pitch processing as intonation involved bilateral cortical areas among
listeners of both tonal (Chinese) and non-tonal (German) languages, regardless of the different
realizations of intonation in their L1. By contrast, the processing of f0 pitch as lexical tone
engaged semantic areas specific to Chinese listeners, in addition to the left-hemispheric
phonological system activated by tonal and non-tonal language listeners (Chien et al., 2020).

According to prior neurobehavioral findings, the CN and SN listeners in this study should have
comparable f0 perception performance as tonal and non-tonal language speakers share the same
neural network for intonation processing. However, contrary to the predictions, CN listeners
showed lower sensitivity to fO pitch perceived as intonation than SN listeners; this could be
because they were exposed to a non-native environment (unlike the Chinese auditory stimuli
used in Chien et al., 2020) where they had limited experience in perceiving f0 contours along
the lines of language-specific and well-defined intonation categories. Moreover, according to
the functional view, if some phonetic cues are exploited in one dimension of grammar, they will
not be used to the same degree in another area of phonology (Gandour et al., 1995; Liang &
Heuven, 2007; Seddoh, 2002). Thus, the dual linguistic function (e.g., tone and intonation) of f0
pitch in Mandarin Chinese may have influenced CN listeners’ auditory processing of different
pitch events. Accordingly, Chen (2005), Gussenhoven and Chen (2000), and Liang and Heuven
(2007) argued that the preference of tonal language listeners to primarily perceive the f0
information bearing on word meanings (i.e., lexical tone) was a critical factor for their
decreased sensitivity to f0 variations processed as intonation. By extension, we posit that CN
listeners’ increased effort when processing the pitch patterns of non-native lexical stress may
have resulted in their weaker ability to decode the fO cues at the sentence-intonation level.

4.2 The role of secondary cues in intonation perception

In addition to the primary cue of 0 contour, duration serves as a secondary cue for both CN and
SN listeners during question-statement identification. Long-duration patterns could significantly
increase the possibility of question answers for both L1 groups vis-a-vis stimuli with a short
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duration. However, compared with the SN group, the overall magnitude of improvements over
the three duration levels was smaller in the CN group, confirming our predictions that CN
listeners were less sensitive to the duration modulations in Spanish sentence types, compared
with SN listeners. A similar scenario was observed regarding the perceptual weighting of the
intensity cue. Only SN listeners were sensitive to intensity variations in paroxytone words,
whereas the performance of CN listeners was not influenced by changes in intensity when
perceiving paroxytone or oxytone words. These cross-linguistic differences in intonation cue
weighting between native and non-native listeners were generally consistent with Feng et al.’s
(2019) findings; however, Feng et al. (2019) did not find a significant effect of the duration or
intensity on question-statement recognition by Chinese learners of English. Further, comparing
the statistical validity of two secondary cues (i.e., duration and intensity), this study posited that
intensity was a less prominent cue than duration in question-statement identification for the SN
group, which was used variably by listeners depending on the word’s stress position.

Similar perceptual compensation explanations are adopted here for SN listeners’ greater reliance
on those secondary cues (i.e., duration or intensity). Since pitch contours synthesized in this
study differed from intonation patterns of Spanish statements and questions produced in natural
speaking environments (not wholly linear at the end of the utterance), listeners may increase the
weight of other secondary cues to compensate for the loss of f0 information and enhance their
perceptual decisions (Feng et al., 2019). Nonetheless, SN listeners may know how to
compensate for acoustic changes in speech more accurately than CN listeners because they have
more extensive experience with the phonetic patterns of Spanish intonation categories. Beyond
the differences in compensatory ability, the cue weighting paradigm in CN listeners’ native
prosodic system may induce their reduced sensitivity to duration and intensity cues. Since f0
pitch plays an overwhelming role in Mandarin, CN listeners may be less likely to attend to those
less prominent acoustic features when identifying an intonation category, especially in non-
native environments (e.g., Chang & Yao, 2007; Feng et al., 2019; Jiao & Xu, 2019). Overall, the
findings of perceptual cue weighting are consistent with the results of previous research (e.g.,
Feng et al., 2019; Holt & Lotto, 2006; Kuang & Cui, 2018; Meng et al., 2020; Peng et al., 2012),
where listeners from different language backgrounds differed in the way they used multiple
sources of acoustic cues to specify the best exemplar of speech categories.

4.3 The implications of the trade-off in speech perception

From the above discussion, it is clear that the degree to which different acoustic cues can
contribute to listeners’ assessment of a phonological contrast may vary, since their attention is
selective (Kuang & Cui, 2018). However, how do listeners integrate and coordinate the
weighting of these cues to arrive at an overall estimate of an utterance’s intonation category? A
clue to answering this question may lie in the significant interaction effects between primary
and secondary cues on question-statement recognition. Specifically, our study revealed that the
effect of fO contour strongly covaried with the duration or intensity cues during the perceptual
process. Since {0, duration, and intensity are relevant cues for identifying the question-statement
contrast, the attenuation in one acoustic dimension of these cues could be compensated by
providing greater contributions from the other such that the original percept can be recovered.
This trade-off relationship between two or more acoustic properties is consistent with the core
idea of phonetic trading relations proposed by Repp (1982). Similar phenomena have been
widely documented in identifications of phonetic segments, such as ongoing sound changes in
Southern Yi (cf. tense vs. lax register in Kuang & Cui, 2018), consonant-vocal syllable
distinctions in English (cf. ba vs. wa in Boardman et al., 1994), and stop-consonant voicing
contrasts in American English (cf. Holt et al., 2001; Jacewicz et al., 2009).

Previous research has shown that listeners are sensitive to the multiplicity and covariations of

acoustic-phonetic information for a given speech category, and can actively use a compensatory
strategy to ensure the success of perceiving an intended linguistic category (e.g., Feng et al.,
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2019; Hodgson & Miller, 1996; Holt et al., 2001; Holt & Lotto, 2006; Kuang & Cui, 2018; Peng
et al., 2012). However, Hodgson and Miller (1996) argued that auditory compensation was
contingent upon listeners’ sensitivity to the co-varying cues that are consistently correlated with
the recognition of a given phonetic segment. This notion has been supported by recent empirical
studies (Nault and Munhall, 2020; Villacorta et al., 2007), which further demonstrated that
listeners with higher perceptual sensitivity were more likely to make greater compensations for
acoustic changes in speech. Thus, in this study, SN listeners were more susceptible to phonetic
trading relations and better at compensating for acoustic changes in Spanish sentence types,
probably because of their greater auditory sensitivity than CN listeners to acoustic-phonetic
properties encoded in their L1 intonation system. These findings may serve as a good example
of phonetic trading relations used as a tool to assess listeners’ sensitivity to multiple acoustic
cues of speech.

4.4 The role of individual and prosodic features in intonation perception

In line with our prior hypothesis, question-statement identification in Spanish is not solely
determined by listeners’ native language experience, but is also modulated by individual
differences in age and gender. Older and female listeners were more likely to recognize one-
word sentences as yes-no questions than younger and male speakers in the same acoustical
condition. Given that there was a strong correlation between the age of CN listeners and their
proficiency in Spanish, the age effect could be alternatively explained by older CN listeners’
higher proficiency in Spanish, as they had considerable exposure to distributions of acoustic
features in the target phonetic environment, which made them more capable of using multiple
cues for recognizing question-statement contrasts. Nevertheless, this relationship between the
two variables is likely limited to the CN group. Thus, further research is needed to verify this
correlation and examine the respective age effect on intonation perception for native and non-
native listeners. Moreover, women’s greater likelihood of question answers can be attributed to
their higher pragmatic skills than men in speech communication (evaluated by Bishop et al.,
2020, using the communication subscale of the Autism-Spectrum Quotient Baron-Cohen et al.,
2001), which may make them more sensitive to the mapping between prosodic patterns and
pragmatic meanings. Notably, this gender effect was significant only in Experiment 1, whereas
it did not reach statistical significance in Experiment 2. Therefore, further studies should be
conducted with an equal number of male and female listeners to better understand this gender
difference in the prosodic evaluation of intonation categories.

The present study also showed that listeners’ perception performance is subject to the words’
prosodic structure, such as stress position. In Experiment 1, paroxytone words were more likely
to be perceived as yes-no questions, compared with oxytone words. This could be because the
paroxytone is the most frequent unmarked stress pattern in Spanish, which is why, perhaps,
adult listeners could process it more easily (Defior & Serrano, 2017; Roca, 2019). Moreover, the
potential O conflicts between stress and intonation bearing on the last syllable of oxytone words
may have made it more difficult for CN listeners to perceive the fO pitch at the sentence-
intonation level. In Experiment 2, the effect of intensity amplification was significant only for
the perception of paroxytone words. Although the reasons for this perceptual difference in stress
type are not fully understood, we speculate that the acoustic interference of the stress on the last
syllable may lead to listeners’ irregular use of intensity to perceive oxytone words. Further
studies are needed to validate the effect of stress on intensity perception.

5.0 Conclusion
This study examined CN and SN listeners’ perceptual weighting of three acoustic cues—f0,

duration, and intensity—in Spanish question-statement identification. The overall findings
revealed cross-linguistic commonalities and dissociations of intonation processing between
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tonal and non-tonal language listeners. While CN and SN listeners could use fO and duration
cues to varying degrees in order to recognize intonation contrasts, only SN listeners were
sensitive to intensity modulations of paroxytone words. More importantly, SN listeners showed
a higher sensitivity to the acoustic changes of f0, duration, and intensity than CN listeners,
probably because of their superior compensatory capacity and broader linguistic experience
with Spanish prosody. The greater fO sensitivity exhibited by SN listeners during intonation
perception tentatively rejects the general hypothesis of tonal language benefit in pitch
perception, as the fO advantage of CN listeners was not generalized to all dimensions of pitch
patterns. Moreover, beyond listeners’ L1 background, the cue weighting paradigms of CN and
SN listeners could be influenced by certain individual and prosodic features. Finally, the trade-
off between primary (f0) and secondary (duration and intensity) cues confirms that rather than a
single f0 modulation, the perception of intonation contrasts involves the dynamic interplay of
multidimensional acoustic cues (Levis, 1999; Ma et al., 2008; Niebuhr, 2007).

This study had several limitations. First, even though f0 contour, duration, and intensity are the
most salient cues for perceiving intonation, recognizing question-statement contrasts is not
limited to these acoustic properties. Other contextual variables, such as speaking rate and
phonetic environment, may also play a role in the specification of the best exemplars of
intonation categories. Second, this study used one-word sentences to examine the cue weighting
differences between CN and SN listeners in question-statement identification. Thus, whether
these results can be generalized to sentences with more than one stressed word remains to be
seen. Third, although the findings of this study support the existence of a phonetic trading
relationship between primary (i.e., f0) and secondary (i.e., duration or intensity) cues, it remains
unclear whether this relationship exists between the duration and intensity cues. Future studies
using different experimental designs (e.g., including stimuli with covariations in duration and
intensity) could bridge these limitations. Additional limitations include the imbalance between
male and female listeners, which may limit the powers of the present sample and explain the
nonsignificant gender effect in Experiment 2. Finally, despite positing that the acoustic
interference of final stress may induce perceptual differences in the two stress types, how stress
and intonation are encoded in parallel via changes in acoustic cues and how stress processing
affects the perception of acoustic patterns as intonation, remains to be elucidated.
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Appendix A. Detailed manipulation values of the duration in the final vowel of the two one-
word sentences.

Duration Alcalé Sevilla
Short 145 ms 130 ms
Medium (original) 185 ms 170 ms
Long 235 ms 220 ms

Appendix B. Schematic representation of intensity manipulation for the one-word sentence
“Alcala,” keeping the original pitch contour of the statement (the green, blue, and red intensity
curves in the final vowel have a value of 63 dB, 70 dB, and 77dB, respectively).

i WMMWH .

|l Mean intensity; 70 dB

Hz

Appendix C. Summary of the marginal effects in the OGLM model fitted for Experiment 1
(***p <0.001; **p<0.01; * p<0.05; > p<0.1).

Marginal effects on Pr (Outcome = Statement)

Predictors Marg. Eff. SE t p
Order 0.00381 0.00138 2.77 *x
Age -0.01241 0.00166 -7.50 HoEk
GenderFemale -0.00640 0.00318 -2.01 *
StressPenultimate -0.01307 0.00317 -4.12 oAk
L1SN 0.14632 0.01494 9.80 oAk
fO -0.00210 0.00008 -25.99 ok
L1SNx{0 -0.00026 0.00005 -5.12 HoEE
L1SNxDurMedium -0.01137 0.00576 -1.97 *
L1SNxDurLong -0.02868 0.00454 -6.32 HoEE
fOxDurMedium -0.00006 0.00006 -1.02 0.308
fOxDurLong -0.00023 0.00006 -3.87 HoHE
Marginal effects on Pr (Outcome = More statement than question)

Predictors Marg. Eff. SE t p
Order 0.00928 0.00337 2.75 *x
Age -0.03021 0.00397 -7.61 Hokk
GenderFemale -0.01530 0.00746 -2.05 *
StressPenultimate -0.03171 0.00763 -4.16 *AE
L1SN 0.24241 0.01463 16.57 HoEk
fO -0.00512 0.00017 -30.45 o
L1SNxf0 -0.00063 0.00012 -5.17 HoEk
L1SNxDurMedium -0.02892 0.01526 -1.89 0.058.
L1SNxDurLong -0.07777 0.01333 -5.83 HoEk
fOxDurMedium -0.00014 0.00014 -1.02 0.308
fOxDurLong -0.00056 0.00014 -3.87 ok
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Marginal effects on Pr (Outcome = Either statement or question)

Predictors Marg. Eff. SE t p
Order 0.00391 0.00141 2.77 *E
Age -0.01272 0.00184 -6.93 oAk
GenderFemale -0.00607 0.00281 -2.05 *
StressPenultimate -0.01332 0.00326 -4.08 HEX
L1SN 0.034729 0.00596 5.82 HoxE
f0 -0.00216 0.00015 -14.60 HoEk
L1SNxf0 -0.00027 0.00005 -5.08 xRk
L1SNxDurMedium -0.01420 0.00860 -1.65 0.099.
L1SNxDurLong -0.04775 0.01092 -4.37 HoEk
fOxDurMedium -0.00006 0.00006 -1.02 0.308
fOxDurLong -0.00024 0.00006 -3.77 HoEk
Marginal effects on Pr (Outcome = More question than statement)

Predictors Marg. Eff. SE t p
Order -0.01100 0.00396 -2.78 **
Age 0.03581 0.00472 7.59 ok
GenderFemale 0.01818 0.00888 2.05 *
StressPenultimate 0.03754 0.00900 4.17 HE
LISN -0.28640 0.01753 -16.34 oAk
o 0.00607 0.00021 29.30 HoEk
L1SNx{0 0.00075 0.00014 5.19 HoHk
L1SNxDurMedium 0.03386 0.01757 1.93 0.054.
L1SNxDurLong 0.08662 0.01313 6.60 Hokk
fOxDurMedium 0.00016 0.00016 1.02 0.308
fOxDurLong 0.00066 0.00017 3.88 HoEk
Marginal effects on Pr (Outcome = Question)

Predictors Marg. Eff. SE t p
Order -0.00600 0.00217 -2.76 **
Age 0.01954 0.00257 7.60 Hoxk
GenderFemale 0.00959 0.00453 2.12 *
StressPenultimate 0.02056 0.00496 4.14 oAk
L1SN -0.13706 0.00937 -14.63 ok
f0 0.00331 0.00011 30.04 HoEE
L1SNx{0 0.00041 0.00008 5.21 oAk
L1SNxDurMedium 0.02064 0.01203 1.72 0.086.
L1SNxDurLong 0.06757 0.01530 4.35 ok
fOxDurMedium 0.00009 0.00009 1.02 0.308
fOxDurLong 0.00036 0.00009 3.85 HoEE

Appendix D. Results of multiple comparisons of the three duration levels by the L1 group.

CN group SN group
Contrast s SE z. ratio P s SE z.ratio p
Medium-Short 0.066 0.068 0.98 >1 0.285 0.098 2.92 <.01
Long-Short 0.303 0.069 4.37 <.0001 0.931 0.099 9.42 <.0001
Long-Medium 0.236 0.069 3.42 <.01 0.647 0.099 6.56 <.0001

Appendix E. Summary of the marginal effects in the OGLM model fitted for Experiment 2
(***p <0.001; ** p<0.01; * p<0.05; " p<0.1).

Marginal effects on Pr (Outcome = Statement)
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Predictors Marg. Eff. SE t p
Age -0.00488 0.00164 -2.98 *E
LISN 0.13833 0.01782 7.76 HoEE
fOXL1SN -0.00030 0.00005 -5.61 Hokk
f0x70dB -0.00004 0.00005 -0.76 0.448
f0x77dB -0.00020 0.00006 -3.45 HoHk
L1SNx70dB -0.01510. 0.00780 -1.94 0.052.
L1SNx77dB 0.00327 0.01031 0.32 0.751
L1SNx StressPenultimate -0.02046 0.00747 -2.74 o
StressPenultimatex70dB -0.00197 0.00710 -0.28 0.782
StressPenultimate x77dB -0.01604 0.00611 -2.63 **
StressPenultimate x70dB:L1SN -0.00037 0.01359 -0.03 0.978
StressPenultimate x77dBxL1SN -0.01426 0.01090 -1.31 0.190
Marginal effects on Pr (Outcome = More statement than question)

Predictors Marg. Eff. SE t P
Age -0.01125 0.00377 -2.99 **
L1SN 0.22080 0.01735 12.73 ok
fOXL1SN -0.00069 0.00012 -5.69 HoEE
f0x70dB -0.00010 0.00013 -0.76 0.448
f0x77dB -0.00045 0.00013 -3.46 Hokk
L1SNx70dB -0.03680 0.02000 -1.84 0.066.
L1SNx77dB 0.00746 0.02320 0.32 0.748
L1SNx StressPenultimate -0.05025 0.01937 -2.59 wox
StressPenultimatex70dB -0.00456 0.01656 -0.28 0.783
StressPenultimate x77dB -0.03879 0.01540 -2.52 *
StressPenultimate x70dB:L1SN -0.00086 0.03143 -0.03 0.978
StressPenultimate x77dBxL1SN -0.03488 0.02824 -1.24 0.217
Marginal effects on Pr (Outcome = Either statement or question)

Predictors Marg. Eff. SE t p
Age -0.00667 0.00226 -2.96 **
L1SN 0.04999 0.00660 7.57 xRk
fOXL1SN -0.00041 0.00007 -5.67 ok
f0x70dB -0.00006 0.00007 -0.76 0.448
f0x77dB -0.00027 0.00008 -3.41 oAk
L1SNx70dB -0.02615 0.01666 -1.57 0.116
L1SNx77dB 0.00425 0.01269 0.33 0.738
L1SNx StressPenultimate -0.03682 0.01698 -2.17 *
StressPenultimatex70dB -0.00276 0.01021 -0.27 0.787
StressPenultimate x77dB -0.02695 0.01233 -2.19 *
StressPenultimate X70dB:L1SN -0.00051 0.01883 -0.03 0.978
StressPenultimate x77dBxL1SN -0.02510 0.02402 -1.04 0.296
Marginal effects on Pr (Outcome = More question than statement)

Predictors Marg. Eff. SE t p
Age 0.01456 0.00487 2.99 **
L1SN -0.28048 0.02174 -12.90 oAk
fOXL1SN 0.00090 0.00016 5.72 Hokk
f0x70dB 0.00012 0.00016 0.76 0.448
fOx77dB 0.00058 0.00017 3.46 xRk
L1SNx70dB 0.04654 0.02439 1.91 0.056.
L1SNx77dB -0.00967 0.03012 -0.32 0.748
L1SNx StressPenultimate 0.06296 0.02293 2.75 **
StressPenultimatex70dB 0.00590 0.02136 0.28 0.783
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StressPenultimate x77dB 0.04921 0.01894 2.60 **

StressPenultimate x70dB:L1SN 0.00111 0.04064 0.03 0.978
StressPenultimate x77dBxL1SN 0.04404 0.03425 1.29 0.198
Marginal effects on Pr (Outcome = Question)

Predictors Marg. Eff. SE t p
Age 0.00825 0.00276 2.99 ok
LISN -0.12864 0.01024 -12.56 kol
fOXL1SN 0.00051 0.00009 5.77 HokE
f0x70dB 0.00007 0.00009 0.76 0.448
f0x77dB 0.00033 0.00010 345 Hokx
LISNx70dB 0.03151 0.02004 1.57 0.115
LISNx77dB -0.00531 0.01606 -0.33 0.741
L1SNx StressPenultimate 0.04457 0.02083 2.14 *
StressPenultimatex70dB 0.00339 0.01250 0.27 0.786
StressPenultimate x77dB 0.03258 0.01485 2.19 *
StressPenultimate x70dB:L1SN 0.00063 0.02321 0.03 0.978
StressPenultimate x77dBxL1SN 0.03019 0.02889 1.05 0.296

Appendix F. Results of multiple comparisons of the three intensity levels by L1 group and
stress type of the one-word sentences.

CN group SN group

Contrast B SE z.ratio  p p SE z.ratio p
Paroxytone 63dB-70dB 0.115  0.095 1.21 >.1 -0.207  0.153  -1.35 > .1
word 63dB-77dB -0.222 0.098 -2.28 > .05 -0.462  0.155 -2.99 <.01

70dB-77dB -0.337  0.097 -3.47 <. 01 -0.255 0.155 -1.64 > .1
Oxytone 63dB-70dB 0.152  0.098 1.56 >.1 -0.163  0.153  -1.07 > .1
word 63dB-77dB 0.108  0.099 1.09 >.1 0.168  0.156 1.08 >.1

70dB-77dB -0.044  0.098 -0.45 > .1 0331  0.155 2.14 > .05
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Anexo Cl-Formulario de autorizacion

Anexo C1: Formulario de autorizacion

Facultat de Filologia

"I U N I V E R S I TAT DE %gg;%aml.i(‘eﬁ.ll;smt‘wts Catalanes, 585 LFJ\'L\}\W»\/\I\W/MVVV
Tel. +34 934 035 650 |

"”+ B A R— C E L O N A {ebphintoub o Laboratori de Fonética

http://stel ub.edu/labfon

D/D2 , mayor de edad,

provisto/a de DNI/NIE num. con domicilio en

, hacido/a en

elda__/___/

MANIFIESTO

l.- Que, a peticion de la Sra. Peizhu Shang (DNI: E84839638), investigadora predoctoral del
programa de doctorado “Ciencia Cognitiva y Lenguaje” de la Universitat de Barcelona,

acepto participar como informante en los estudios que daran lugar a su tesis doctoral.

Il.- Que con esta finalidad autorizo a la Universitat de Barcelona para que, a través del
Laboratori de Fonética de esta universidad, pueda grabar mi voz, y reproducirla, editarla y
distribuirla, en cualquier formato y por cualquier medio, con fines exclusivamente docentes

y de investigacion o divulgacion y sin animo de lucro.
Los datos personales del estudio, asi como las voces grabadas, se podran hacer publicas, sin
animo de lucro, en actividades de ambito académico y de investigacion no lucrativas, asi

como en la tesis doctoral de la interesada.

Y para que asi conste a todos los efectos oportunos, firmo la presente autorizaciéon en

Barcelona,eldia __/___/

(Nombre y firma)
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Anexo C2: Corpus y contextos

Este anexo incluye las situaciones contextuales usadas para elicitar el corpus del

experimento de produccion y percepcion. Los didlogos de interaccion se presentan a

continuacion en espaol y en chino.

Corpus y contextos para el experimento de produccion

1) Contextos para las preguntas totales informativas

® ENTREVISTADOR: Estas en una fruteria y cuando vas a pagar, te das cuenta de

que soélo llevas un billete de 100 euros. Te preocupa que el dependiente no tenga

cambio de un billete tan grande y le preguntas si tiene cambio. (Traduccion en
chino: FRFEACRJE IEAESAT BRI %, Koos 5 & B T — 5K — A BREI 4R
Mo VRAECNE RARATFIX 24 KA, T2 Fahfdif )2 5 Tk =E.)

RESPUESTA: ;Tiene cambio? (Traduccion en chino: &H FE15? )

ENTREVISTADOR: Entras en una fruteria donde no has estado nunca y le

preguntas al dependiente si tiene mandarinas. (Traduccién en chino: /R% T —4
ZHTINEA EIL KRS, SR E PRI B2 1l AR 1S B A SR )

RESPUESTA: ;Tiene mandarinas? (Traduccion en chino: X JLA #HAEE 2 )

ENTREVISTADOR: Entras en una fruteria donde no has estado nunca y le

preguntas al dependiente si tiene melén. (Traduccion en chino: /R%E T — A2 Hl
WA BT HIACR G, SRR B 5y 0 it AT B 75 7 K. )

RESPUESTA: ; Tiene melén? (Traduccion en chino: #531X JLA fHAEHL 2 )

2) Contextos para las preguntas parciales informativas

® ENTREVISTADOR: Has quedado con dos buenos amigos para ir al cine a las seis

de la tarde. Pero al llegar la hora, solo se presenta Andrés y no ves al otro amigo.

Pregunta a Andrés cuando viene el otro amigo. (Traduccion en chino: /RAF1F A
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AL T NN REERR. BB TLERNTE, JAZ2ESk T,
FANAEAA R TRARF ZAESN ) R 53— A A R )

RESPUESTA: ;Cudndo viene? (Traduccion en chino: fif 4 iz kW 2 )

® ENTREVISTADOR: Has quedado con dos buenas amigas para hacer compras esta

tarde. Pero al llegar la hora, solo se presenta una chica y no ves a la otra amiga,

Marina. Pregtintale donde estd Marina. (Traduccién en chino: /RFI AN &K 2
7RI —REY. B2 7258 NNE, G —MAEkT. TR
At 30 1) 53— AN B ACES I SR AE IR HEL . )

RESPUESTA: ;Dénde estd Marina? (Traduccion en chino: SN E7EMEEL 2 )

® ENTREVISTADOR: Has quedado con dos buenos amigos para hacer compras esta

tarde. Pero al llegar la hora, solo se presenta un chico y no ves al otro, Manuel.

Preguntale donde estda Manuel. (Traduccion en chino: #RFIANT I K L4F T 4
REF—EWY. B2 7LERNE, RGN HAEKT . TRIRG MR
ARSI IRER )

RESPUESTA: ;Donde estd Manuel? (Traduccion en chino: %% 15 /R 78 M B

g2 )

3) Contextos para las preguntas disyuntivas informativas

® ENTREVISTADOR: Has invitado a buen amigo a tu piso para una cena. Después

de acabar los platos principales, le preguntas si quiere tarta o helado de postre.

(Traduccion en chino: YRETE | — MNP K ZIRKIZGE . 12583 )5, IR
[ea) it 1) 1) i A AR B Rz, BRI A K )
RESPUESTA: ;Quieres tarta o helado? (Traduccion en chino: F/REENZ FREIL &

UK ? )

® ENTREVISTADOR: El propietario de tu piso te dice que la bafiera esta rota y que
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va a venir mas tarde un trabajador para repararla. Como el martes no podras estar

en casa, pregunta al propietario si el trabajador viene el lunes o el martes.

(Traduccion en chino: J3 R E VR EFIKE RSN 17, MEaf A TA
Kt AT e . (HE9 R “ARDIES, AR b3 48 0 18] TG — kb2 A —ok.)
RESPUESTA: ;Viene el lunes o el martes? (Traduccion en chino:fth i — i &

J=2k? )

ENTREVISTADOR: Has invitado a buen amigo a tu piso para una cena. Después

de acabar los platos principales, le preguntas si quiere meléon o melocotdn de postre.

(Traduccion en chino: REETE | — MNFH K EZRKIZGE . 1Z25C 35, IR
IF b R R AR P IS kT )
RESPUESTA: ;Quieres melén o melocotén? (Traduccion en chino: #/RAENZ G I

EREMET?)

Contextos para las preguntas totales confirmatorias

ENTREVISTADOR: Estds hablado con tu companero de piso y ves que estd
cubierto con dos mantas. Tu infieres que tu compaiiero de piso de debe de tener frio

y le preguntas si es asi. (Traduccion en chino: /R IEFE IR E A uEE, VRAE L
fl s B3 T =BT IREEM N RS LA, T RIRFAR A R #IN.)

RESPUESTA: ;Tienes fiio? (Traduccion en chino: /R2RAEE? )

ENTREVISTADOR: Estds haciendo los deberes de Matemadticas con un buen
amigo en la biblioteca. Al llegar el mediodia, oyes que su estdbmago hace ruido de

vez en cuando, tu infieres que debe de tener hambre y le preguntas si es asi.

(Traduccion en chino: YRA1I—NMfF A AE B FIEMTEEENL . 437, R
Wy WAR At AN R e 7 o URFEMIAR S 22 T, TR R A At v i) A . )

RESPUESTA: ;Tienes hambre? (Traduccion en chino: /RENZEHK T ? )

ENTREVISTADOR: Estas hablado con tu compafiero de piso y te das cuenta de
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que tiene mucho sudor en la frente. T infieres que debe de tener calor y le

preguntas si es asi. (Traduccion en chino: YRIEFERIE A HfiE, RABbAIL
HIRZF . IREBEMNAZER S, T RIR A AN )

RESPUESTA: ;Tienes calor? (Traduccién en chino: /RZANZIHN? )

5) Contextos para las preguntas confirmatorias de apéndice

® ENTREVISTADOR: Te encuentras con un tu compaiiero de piso en la puerta de tu

edificio y ves que sale con un carrito de la compra. Tt infieres que debe de salir al

mercado y le preguntas si es asi. (Traduccion en chino: /RTERE R KT I fll I
TR E R, ARG WA & — DN/ 2 25 o ARHEIN A N %2 22 2
HETT, T RAR AR A 1] DR SEAR A AE )

RESPUESTA: Sales al mercado, ;no? (Traduccion en chino: 71X /& B #8117,

FEWE? )

® ENTREVISTADOR: Vas a una discoteca con un amigo y ves que baila muy bien,
asi que supones que practica baile a menudo (mucho) y le preguntas si es asi.

(Traduccion en chino: YRAT—ANGFIN A —HL 2887, IRE BB FEBS R 4T .
PRAEMI N %2 2 Bh R, TR AR Im)th A r) DAUE SEAR B S5 AR )
RESPUESTA: Bailas a menudo, ;verdad? (Traduccion en chino: 1RZ:H BhEE,

HHIE 2 )

® ENTREVISTADOR: Antes de ir a la universidad, encuentras que tu compafiero de
piso estd tendido en el sofa y tiene un cara roja y llena de sudor. T infieres que

debe de estar enfermo y le preguntas si es asi. (Traduccidn en chino: 7E 22221,
PR IR S AR K L Sk KT, I G LD R o URHEDI A S 12 8 AN 8T
i, FRARIEAB A RN )

RESPUESTA: No te encuentras bien, jverdad? (Traduccion en chino: /RANET Az,

el ? )
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b. Corpus y contextos para el experimento de percepcion

1) Contextos para las declarativas neutras

® ENTREVISTADOR: ;Cudl es la capital de Andalucia? (Tiene que ser un extranjero
que emita la pregunta, porque si no, existe el riesgo de que salga con entonacion de
obviedad)
INFORMANTE: Sevilla.

® ENTREVISTADOR: ;Qué¢ hace tu prima la semana que viene?
INFORMANTE: Viene a Sevilla.

® ENTREVISTADOR: ;Doénde nacio el novelista Cervantes?
INFORMANTE: Alcala.

® ENTREVISTADOR: ;Qué¢ hace tu prima la semana que viene?
INFORMANTE: Viene a Alcala.

2) Contextos para las interrogativas totales neutras en que uno pide informaciones

sobre todo el evento, mientras que el otro, da una respuesta confirmatoria

® INFORMANTE: ;Sevilla?
ENTREVISTADOR: Si, Sevilla.

® INFORMANTE: ;Viene a Sevilla?
ENTREVISTADOR: Si, viene a Sevilla.

® INFORMANTE: ;Alcala?
ENTREVISTADOR: Si, Alcala.

® INFORMANTE: ;Viene a Alcala?
ENTREVISTADOR: Si, viene a Alcala.
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Anexo C3: Cuestionario sociolingiiistico para el experimento de produccion

Este anexo contiene los cuestionarios elaborados en espafiol y en chino para recopilar
los datos sociolingiiisticos de los informantes espafioles y chinos, respectivamente, del

experimento de produccion.

a. Cuestionario para los hablantes nativos de castellano

Queridos amigos/gas,
jHola!

Soy investigadora predoctoral del Laboratorio de Fonética de la Universitat de
Barcelona. Ahora estamos proponiendo un estudio experimental del espafiol peninsular
y por favor, necesitamos que nos ayudes a completar el grupo de control como
hablantes nativos. Si aceptas colaborar, tendras que rellenar el siguiente formulario

ante de emprender el experimento de produccion. j Ojo! Este cuestionario no es un

examen ni una prueba, por ello, te agradecemos que seas sincero y tomes la libertad en
contestar.

Los datos del estudio se utilizardn con fines estrictamente docentes y de
investigacion y sin &nimo de lucro.

El cuestionario y el experimento te ocuparan aproximadamente treinta minutos.
iMUCHAS GRACIAS por tu participacion!

Saludos cordiales,

Peizhu Shang

Octubre de 2019

L. Nombre ¥ apellidos: ......cooviiiiiiiiieiieie ettt
2. Edad: e
3. Sexo:

O Femenino

0 Masculino
4. Lugar de procedencia (ciudad, provincia y pais): ......ccccceeeevrereeerieeneenneenneennn
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5. Domicilio actual: ......ccuiiiiiiiiiiie e

6. Lengua(s) MAteINA(S): .ueeeeeuereerureeririeerieeesreeesreeesteeeereeesreeesseeessseeessseesnsseesnnes

7. Lengua que se usa mas en su vida diaria (si es algan dialecto,
INAICAI0): et et aae e eareas

8. Lugar de nacimiento de la madre y lengua: ...........ccoeeveeviieeniiieeiiie e

9. Lugar de nacimiento del padre y lengua: ...........coocuieiiieniiiiiiiniiieiee e

10. Profesion actual: ..........c.coouiiiiiiiiiniiieecce e e

11. Nivel de estudios:

Grado

Master

Doctorado

o o o o

Otros
12. ;Qué mas lenguas extranjeras dominas o hablas en su vida o trabajo (segun el
orden temporal del
Y0 £ 110 V221 1) USRS
13. ;Tienes algin problema de audicion o de habla?
O Si

O No

(Nombre y firma)
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b. Cuestionario para los aprendices chinos del espafiol peninsular

SEZIIAAAN:
AT
FCEY PR EAEZT LSRN R AT HAT —TR T 1L
W BPHEFER R, 0 BESGE N BRHE R TR EE T 1822 2] & # B AT ¢
. anRIEFRIEAE, WPUIEIEEE LR H G2 AN EIES LR A .
HER, ZNEEALE KRB ARIE, A UGS H B EIE T 52 [
e
BRI A TR B, FHEIEER R AL B . RATERIIE
BN NG BAEHEA 2R -
W) 30 5 AN S EG 58 AT R0 75 52 30 4.
+ RS 5
?Rﬁ} ’
) 55 B
2019 £ 10 A
L B2 e ettt
2 A ettt ean
3 ri%” :
0 %
o B
4, HAEHL (EZ B T )t oo
5 I A I s oo
LT S SRS
7. EXRPHEHIERESIES (WS, WEEAREED: e,
8. Nt et e ettt e e r e
9. HEME:
0 AR

210



Anexo C3-Cuestionario sociolingiiistico para el experimento de produccion

O fid:

ot

O HAts
10. M UZ UG ST TEHE T TE Y o
1L AR AT, BERPEF — AR T 20N 7 e,
12. %2 %5 A7 DELE W SR, WA, USSR

13. an A EA DELE iE, ERENGNILEE S 5% bl B Jf =1 H i i
B E S T CATL-C2)t oo
B EBEAEZARTEEEFRES W EMMIESS? WA, & EIKIE

E”%: ...................
15. SR A AFAR T ) B IR i v 2
o f
mi <]
16. BB SIHBEIERURAR? WRAE, HEEIEW:
17. S AE AT 2 R e 2
O &%
O R
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Anexo C4: Cuestionario del Cociente de Espectro Autista para los adultos

Este anexo incluye los items de la subescala de comunicacion del Cociente de Espectro
Autista (Autism Spectrum Quotient, abreviado AQ) para los adultos (Baron-Cohen,
Wheelwright, Hill, et al., 2001). Los diez items, originalmente en inglés, se han
traducido al espaiol y al chino para facilitar la comprension de los participantes de este
estudio. En general, el grado del fenotipo del autismo relacionado a la comunicacion es
mayor (y, por tanto, menor en la habilidad pragmatica) cuando un participante responde
“acuerdo parcial” y “acuerdo total” a las preguntas 1-6, o “desacuerdo parcial” y

“desacuerdo total” a las preguntas 7-10.

a. Los diez items en espaiol:

Acuerdo | Acuerdo | Desacuerdo | Desacuerdo
total parcial parcial total

1 | A menudo otras personas me
dicen que lo que he dicho es O O O O
maleducado, a pesar de que
yo en realidad no creo que sea
asi.

2 | Me gusta la chachala social. O O O O

Cuando yo hablo no siempre O
es facil para los demas meter
la pata.

4 | A menudo me ocurre que no
sé cOmo mantener una O O O O
conversacion. con otra
persona.

5 | Me resulta facil “leer entre
lineas” o captar el doble O O O O
sentido, cuando alguien me
esta hablando.

6 | Soy capaz de darme cuenta si
una persona que me esta O O O O
escuchando se aburre.

7 | Cuando hablo por teléfono no
estoy seguro de cuando es mi O O O O
turno para hablar.

8 | A menudo soy el ultimo en
entender la gracia de un
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chiste.
9 Soy bueno en las charlas O O O O
sociales.
10 | La gente a menudo me dice
que vuelvo una y otra vez O O O O
sobre el mismo tema.
b. Los diez items en chino:
58 W | A | 224
A& | A& | Ag | AR
1 | BERRENNIRE A, HEREHH 5 o 5 5
FoAth N & a3t 7 AL o
2 | WEIALAZ N K
FLACINIR O O o O
3| RuEn, MAREAREEDEL | 5 | o5 | o | o
3 Eifie
¢ FF 5 S B B AN S E R SR
1 iﬁ%ﬁ%&Tﬁmﬁﬁﬁﬁ%i? o O o O
5 | BRGNS, FREEMRE ZHE 50X I 1
BN o | o] o] o
6 | FRENE QAT AR XS T A ARG T 3R
B °o @] 9 ]|c¢°
7| BAWYFRIER, A E H A %12
i S I R
N gy AN ke ST ;
8 | WHH Ema — MHIE RN K S o o o o
A
9 | I RKALAZ AR O O @) O
10 | FRE B H HS R EE BRI H O O O
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Anexo C5: Estructura y diseiio de la encuesta de percepcion

Este anexo incluye las capturas de pantalla que ilustran el contenido y la estructura de la
encuesta perceptiva. La encuesta cuenta con varias secciones que se dedican a la
recopilacion de los datos sociolingiiisticos de los oyentes, los items del AQ y las tres
tareas de percepcion. La encuesta se administra en el idioma preferido de cada

participante (chino o espafiol). A continuacion, se presenta la version en espafiol.

(a) Enlace para la encuesta perceptiva en chino mandarin:

https://survey.alchemer.com/s3/6035555/ExperimentPercepCH-3task

(b) Enlace y capturas de pantalla para la encuesta perceptiva en espafiol:

https://survey.alchemer.com/s3/6034068/ESpercep-3task

Experimento perceptivo

Hoja de consentimiento

DESCRIPCION: Estamos realizando un estudio sobre el espaiiol de Espaiia ¥
necesitamos tu colaboracion. Si aceptas colaborar, tendras que escuchar unos
enunciados y contestar unas sencillas preguntas. Como veras, las tareas estan
repartidas en tres bloques. La duracién total es de unos 30 minutos. Es
recomentable utilizar los auriculares durante todo el experimento.

PARTICIPACION VOLUNTARIA: Tu participacion en este estudio es voluntaria.

Privacidad y firma: Los datos del estudio, asi como las respuestas se utilizaran
con fines exclusivamente docentes y de investigacion y sin animo de lucro. Si
pulsas "Next" estas indicando que tienes 16 afios o mas, que has leido la
descripcion del estudio y aceptas participar. Puedes retirar tus datos personales y
respuestas del estudio en cualquier momento escribiendo
a: pshangsh7@alumnes.ub.edu

o
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Datos personales

1. Nombre y apellido *

[

2. Edad *

| S

3. Sexo *
O Mujer
() Hombre
(O Ninguno/Prefiero no decirlo

4. Ciudad de procedencia en Espafia *

5. Ademas del espariol, jhablas alguna ofra lengua? Indicalas si tienes un nivel
inicial, intermedio o avanzado. Escribe las ofras lenguas que conoces con su nivel
en la ventana "Comments".

Inglés | -- Please Select - v_]
Francés I - Please Select - A l
Aleman [ -- Please Select - g I
Italiano I — Please Select - A l

Portugués l -- Please Select — w ]
Comments

6. ¢ Tienes algln problema de audicion o de habla? *
O si
O No

7. ¢, Has estudiado musica o canto en una escuela de musica? *

O si
O No
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8. ¢ Tocas algun instrumento musical? *
O si
O No

9. ¢ Con qué frecuencia escuchas musica? *
(O Diariamente
(O 5-6 dias por semana
O 3-4 dias per semana
(O 1-2 dias per semana
(O Ocasionalmente

(O Nunca

aam

Save and continue

Experimento perceptivo

Gating task

A continuacién oiras un total de 28 frases. Algunas las oiras completas, hasta el
final, mientras que de ofras escucharas solo una parte. Mientras los estés
escuchando, dispondras del texto completo (sin puntuacién) en la
pantalla. Después de escuchar el audio, tendras que decidir si has oido una
declarativa o interrogativa.

jAtencion! La respuesta de declarativa o interrogativa no siempre aparecen en el
mismo orden. Asegurate de leer la respuesta antes de pinchar.

¢ LISTO? jiVAMQOS!! (La pagina y los audios pueden tardar un poco en cargar.)
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*Ejemplo: Pulsa "Play" para escuchar la frase "Viene a Sevilla".
P 000/ 0:0] ———— ) i

¢ Qué tipo oracional crees que se corresponde el fragmento escuchado? *

(O Interrogativa () Declarativa

Ahora empezamos con las frases cortadas.

1. Pulsa "Play" para escuchar la frase "Viene a Alcala".

ee

P 0:00/0:01 e—— )

¢, Qué tipo oracional crees que se corresponde el fragmento escuchado? *

O Interrogativa QO Declarativa

2. Pulsa "Play" para escuchar la frase "Sevilla".

wee

P 0:00/0:01 oo— )

¢ Qué tipo oracional crees que se corresponde el fragmento escuchado? *

QO Declarativa QO Interrogativa

28. Pulsa "Play" para escuchar la frase "Viene a Sevilla".

P 0:00/0:01 com— B i

¢, Qué tipo oracional crees que se corresponde el fragmento escuchado? *

QO Declarativa () Interrogativa
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iMuy bien! jYa has terminado esta tarea!
Ahora, si te apetece, puedes descansar un rato.

Pulsa "Next" para continuar. jANIMO!

Save and continue later -

Experimento perceptivo

FO_dur task

iBienvenido/a a esta tarea! A continuacidon escuchards unos estimulos
sintetizados de dos palabras: “Alcala” y “Sevilla". Los audios pueden sonar un
poco raros debido a la sintetizacion de voz. Después del audio, tendras que
decidir el tipo oracional de cada estimulo en una escala de cincoe intervalos.

jAtencion! Las respuestas no siempre aparecen en el mismo orden. Aseglrate de
leer la respuesta antes de pinchar.

LLISTO? jjVAMOS!! (La pagina y los audios pueden tardar un poco en cargar.)

N\ ‘ )

*Pulsa "Play" para escuchar el audio.
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» 0:00/0:01 H

A que tipo oracional crees que se parece mas la palabra escuchada? *

Mas
interrogativa que Interrogativa o Mas declarativa
Interrogativa declarativa declarativa que interrogativa Declarativa
O O O O O

iFelicidades por completar esta tarea!

Ahora, si te apetece, puedes descansar un rato.

Pulsa "Next" para continuar. jANIMO!

and continue later

Experimento perceptivo

FO_int task

iBienvenido/a a esta tarea! A continuacion escucharas unos estimulos
sintetizados de dos palabras: “Alcala” y “Sevilla". Los audios pueden sonar un
poco raros debido a la sintetizacion de voz. Después del audio, tendras que

decidir el tipo oracional de cada estimulo en una escala de cinco intervalos.

jAtencion! Las respuestas no siempre aparecen en el mismo orden. Asegurate de
leer la respuesta antes de pinchar.

JLISTO? jjVAMOS!! (La pagina y los audios pueden tardar un poco en cargar.)
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*Pulsa "Play” para escuchar el audio.

P 0007001 e——— )

¢ A qué tipo oracional crees que se parece mas la palabra escuchada? -

Mas
interrogativa que Interrogativa o Mas declarativa
Interrogativa declarativa declarativa que interrogativa Declarativa
O O O O @
(.....)
jiBuen trabajo!!
iYa has acabado esta tarea!
Pulsa "Next" para entregar todas las respuestas.
iiiENHORABUENA!!
iYA HAS ACABADO TODAS LAS TAREAS!
Pulsa 'Submit' para enviar tus respuestas.
Thank you!

iMUCHAS GRACIAS POR TU PARTICIPACION!
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Anexo C6: Lista de los estimulos del test de percepcion fonologica

Este anexo comprende la transcripcion ortografica de los estimulos creados para el test
de percepcion fonoldgica junto a su codigo de identificacion correspondiente. El primer
digito (D o I) corresponde a la modalidad oracional (declarativa o interrogativa total). El
segundo (1 o 2) corresponde al nimero de palabras acentuadas del enunciado. El
pentltimo (A o L) se codifica el tipo acentual de la tltima palabra (aguda o llana), y el

ultimo (1, 2, 3, 4) indica el numero de gates del estimulo.

Codigo Estimulo

D1 Al Alca...

D1 _A2 Alcala.

D1 L1 Sevi...

D1 L2 Sevilla.

D2 Al Vie...

D2 A2 Viene a al...

D2 A3 Viene a alca...
D2 A4 Viene a Alcala.
D2 L1 Vie...

D2 1.2 Viene a...

D2 L3 Viene a Sevi...
D2 14 Viene a Sevilla.
I1_Al (Alca...?

I1_A2 (Alcala?

I1 L1 (Sevi...?

I1 12 (Sevilla?

2 Al (Vie...?

12 A2 (Viene aal...?
12 A3 [ Viene a alca...?
12 A4 (Viene a Alcala?
12 L1 (Vie...?

2 1.2 (Viene a...?

12 L3 (Viene a Sevi...?
12 L4 (Viene a Sevilla?
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Anexo C7: Lista de los estimulos de los test de percepcion fonético-acustica

En este anexo se facilita la lista de coédigos para identificar la condicion acustica de los
estimulos creados para los test perceptivos de caracter fonético-acustico. El primer
digito (A o S) representa el contenido ortografico del enunciado (Alcald o Sevilla).
Desde el segundo hasta el antepenultimo se codifica el valor de manipulacion de la FO
aplicado al enunciado (desde -20 Hz hasta +180 Hz). El tltimo en el anexo a (c, m o 1)
corresponde al nivel de duracion de la silaba final (corta, media o larga), mientras en el

anexo b corresponde al nivel de intensidad de la silaba final (63 dB, 70 dB o 77 dB).

a. Cddigos para los estimulos que varian en la FO y la duracion

A-20 ¢ A-20 m A-20 1
A+0 ¢ A+0 m A+0 1
A+20 ¢ A+20 m A+20 1
A+40 ¢ A+40 m A+40 1
A+60 ¢ A+60 m A+60 1
A+80 ¢ A+80 m Al+80 1
A+100 ¢ A+100 m A+100 1
A+120 ¢ A+120 m A+120 1
A+140 ¢ A+140 m A+140 1
A+160 ¢ A+160 m AI+160 1
A+180 ¢ A+180 m A+180 1
S-20 ¢ S-20 m S-20 1
S+0 ¢ S+0 m S+0 1
S+20 ¢ S+20 m S+20 1
S+40 ¢ S+40 m S+40 1
S+60 ¢ S+60 m S+60 1
S+80 ¢ S+80 m S+80 1
S+100 ¢ S+100 m S+100 1
S+120 ¢ S+120 m S+120 1
S+140 ¢ S+140 m S+140 1
S+160 ¢ S+160 m S+160 1
S+180 ¢ S+180 m S+180 1
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b. Coédigos para los estimulos que varian en la FO y la intensidad

A-20 63
A+0 63
A+20 63
A+40 63
A+60 63
A+80 63
A+100_63
A+120 63
A+140 63
A+160_63
A+180 63
S-20 63
S+0 63
S+20 63
S+40 63
S+60 63
S+80 63
S+100_63
S+120 63
S+140 63
S+160 63
S+180 63

A-20 70
A+0 70
A+20_70
A+40 70
A+60_70
A+80_70
A+100_70
A+120 70
A+140 70
A+160_70
A+180_70
$-20 70
S+0_70
S+20 70
S+40 70
S+60_70
S+80 70
S+100_70
S+120 70
S+140 70
S+160_70
S+180_70
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A-20 77
A+0 77
A+20 77
A+40 77
A+60 77
A+80 77
A+100_77
A+120 77
A+140 77
A+160_77
A+180_77
S-20 77
S+0 77
S+20 77
S+40 77
S+60 77
S+80 77
S+100_77
S+120 77
S+140 77
S+160 77
S+180_77
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Anexo C8: Informantes del test de percepcion fonoldgica

Este anexo incluye las informaciones basicas de los informantes que han participado en

el test perceptivo de los patrones entonativos fonoldgicos del espafiol.

a. Perfiles de los informantes nativos de espafiol

ID | Sexo | Edad Experiencia del Tocar instrumento | Frecuencia de
aprendizaje musical musical escuchar musica
1 F 31 FALSE FALSE 1
2 M 27 TRUE TRUE 5
3 F 26 FALSE FALSE 5
4 F 54 FALSE FALSE 2
5 F 37 FALSE FALSE 2
6 M 22 FALSE FALSE 5
7 M 26 FALSE FALSE 5
8 F 27 FALSE FALSE 3
9 M 46 TRUE FALSE 4
10 F 45 FALSE FALSE 5
11 F 46 TRUE TRUE 4
12 M 55 FALSE FALSE 1
13 F 41 TRUE FALSE 3
14 F 35 FALSE FALSE 4
15 M 40 FALSE FALSE 4
16 F 24 FALSE FALSE 3
17 F 26 FALSE FALSE 5
18 F 30 FALSE TRUE 5
19 F 24 FALSE FALSE 5
20 F 23 FALSE FALSE 5
21 F 34 FALSE FALSE 4
22 F 38 FALSE FALSE 1
23 F 30 TRUE TRUE 5
24 F 41 FALSE FALSE 2
25 F 26 FALSE FALSE 3
26 F 39 FALSE FALSE 4
27 M 20 FALSE TRUE 5
28 M 43 FALSE FALSE 5
29 F 37 FALSE FALSE 5
30 F 20 FALSE FALSE 5
31 F 29 FALSE FALSE 5
32 M 34 FALSE FALSE 5
33 M 49 FALSE FALSE 5
34 F 47 FALSE FALSE 5
35 M 59 FALSE FALSE 2
36 F 25 FALSE FALSE 5
37 M 34 TRUE TRUE 5
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38 F 33 FALSE FALSE 2
39 | M 28 FALSE FALSE 4
40 F 33 FALSE TRUE 5
41 F 47 FALSE FALSE 5
42 | M 30 FALSE FALSE 5
43 F 52 FALSE FALSE 4

Notas: Las abreviaturas F y M representan el sexo femenino y masculino, respectivamente. Los
numeros 1, 2, 3, 4 y 5 de la columna “Frecuencia de escuchar musica” se corresponden a las
respuestas de “Ocasionalmente”, “1-2 dias por semana”, “3-4 dias por semana”, “5-6 dias por
semana” y “diariamente”, respectivamente.

b. Perfiles de los aprendices sinohablantes de espanol

ID | Sexo | Edad Nivel de Experiencia Tocar Frecuencia | Puntuaciones
competencia del instrumento | de escuchar | totales en el
del espafiol | aprendizaje musical musica test de AQ
musical
44 F 33 Bl FALSE FALSE 1 22
45 F 24 Bl FALSE TRUE 5 16
46 F 25 B1 FALSE FALSE 1 14
47 F 24 Bl FALSE TRUE 4 11
48 F 29 B1 FALSE FALSE 1 17
49 F 20 Bl FALSE TRUE 3 18
50 F 22 Bl FALSE FALSE 5 10
51 F 27 Bl FALSE TRUE 5 19
52 F 35 Bl FALSE FALSE 1 20
53 F 31 Bl FALSE TRUE 4 21
54 F 18 B1 FALSE TRUE 3 21
55 F 22 Bl FALSE FALSE 1 24
56 | M 20 Bl TRUE TRUE 5 15
57 F 29 Bl FALSE FALSE 2 20
58 F 30 Bl FALSE FALSE 1 22
59 F 28 Bl FALSE FALSE 1 18
60 F 20 Bl FALSE FALSE 5 19
61 F 19 B1 FALSE TRUE 4 13
62 F 20 Bl FALSE FALSE 3 25
63 F 19 Bl FALSE FALSE 4 19
64 F 19 Bl FALSE FALSE 4 11
65 | M 20 Bl FALSE FALSE 5 19
66 F 24 B2 FALSE FALSE 4 19
67 F 23 B2 FALSE TRUE 5 15
68 | M 26 B2 FALSE FALSE 3 25
69 | M 25 B2 FALSE TRUE 5 14
70 F 22 B2 FALSE FALSE 5 21
71 M 24 B2 FALSE FALSE 3 25
72 F 22 B2 FALSE FALSE 3 20
73 F 24 B2 FALSE TRUE 3 20
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74 F 28 B2 FALSE TRUE 1 21
75 F 33 B2 FALSE FALSE 2 22
76 F 23 B2 FALSE FALSE 3 24
77 F 22 B2 FALSE FALSE 5 24
78 | M 25 B2 FALSE FALSE 5 22
79 | M 22 B2 FALSE FALSE 5 17
80 F 27 B2 FALSE TRUE 5 19
81 F 25 B2 FALSE FALSE 5 21
82 | M 28 B2 FALSE FALSE 1 18
83 F 29 B2 FALSE FALSE 1 20
84 F 25 B2 FALSE FALSE 5 16
85 F 20 B2 FALSE FALSE 3 23
86 F 27 B2 FALSE FALSE 1 24
87 F 23 B2 FALSE FALSE 5 17
88 F 27 B2 FALSE FALSE 1 21
89 F 29 B2 FALSE TRUE 1 18
90 F 22 B2 FALSE FALSE 5 21
91 F 20 B2 FALSE TRUE 5 19
92 F 27 B2 FALSE FALSE 5 20
93 F 26 Cl FALSE FALSE 4 19
94 F 25 Cl FALSE FALSE 5 22
95 F 25 Cl FALSE FALSE 4 33
9% | M 25 Cl FALSE FALSE 5 21
97 F 30 Cl FALSE FALSE 2 18
9% | M 25 Cl FALSE FALSE 3 21
99 F 23 Cl TRUE TRUE 5 22
100 | M 26 Cl TRUE TRUE 4 21
101 | M 27 Cl FALSE FALSE 5 14
102| F 26 Cl FALSE FALSE 3 23
103 | F 32 Cl FALSE FALSE 1 24
104| F 24 Cl FALSE FALSE 5 25
105| F 22 Cl FALSE FALSE 4 13
106 | F 28 Cl FALSE TRUE 1 28
107| F 29 Cl TRUE TRUE 3 16
108 | F 35 Cl FALSE FALSE 1 19
109| F 27 Cl FALSE FALSE 5 13
110 F 22 Cl FALSE FALSE 5 12
111 ]| F 23 Cl FALSE FALSE 3 23
112 F 27 Cl FALSE FALSE 1 26
113| F 26 Cl FALSE FALSE 5 13
114 M 24 Cl FALSE TRUE 2 17
115| F 26 Cl FALSE FALSE 4 18
116 | F 24 Cl FALSE TRUE 5 16
117] F 25 Cl FALSE FALSE 2 15
118 M 24 Cl FALSE FALSE 5 24

Notas como lo anterior.
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Anexo C9: Informantes de los test de percepcion fonético-acustica

Este anexo se subdivide en dos partes dado que los informantes para los dos test de
percepcion acustica son diferentes. La primera es la identificacion de los estimulos que
varian en la FO y la duracion, y la segunda, es la percepcion de los estimulos que varian

en la FO y la intensidad.

a. Perfiles de los informantes en el primer test perceptivo

ID Sexo Edad L1 Nivel de competencia del espafiol
1 M 31 Espaiiol Nativo
2 F 27 Espaiiol Nativo
3 F 26 Espaiiol Nativo
4 F 54 Espaiiol Nativo
5 M 37 Espaiiol Nativo
6 M 22 Espaiiol Nativo
7 F 26 Espaiiol Nativo
8 M 27 Espaiiol Nativo
9 F 46 Espaiiol Nativo
10 F 45 Espaiiol Nativo
11 M 46 Espaiiol Nativo
12 F 55 Espaiiol Nativo

13 M 41 Espaiiol Nativo
14 F 40 Espaiiol Nativo

15 F 24 Espaiiol Nativo

16 F 26 Espaiiol Nativo

17 F 30 Espaiiol Nativo
18 F 24 Espaiiol Nativo
19 F 23 Espaiiol Nativo

20 F 34 Espaiiol Nativo

21 F 38 Espaiiol Nativo

22 F 30 Espaiiol Nativo

23 F 41 Espaiiol Nativo

24 M 26 Espaiiol Nativo

25 F 46 Espaiiol Nativo

26 M 39 Espaiiol Nativo

27 F 58 Espaiiol Nativo

28 F 37 Espaiiol Nativo

29 F 25 Espaiiol Nativo

30 M 45 Espaiiol Nativo

31 F 59 Espaiiol Nativo

32 M 25 Espaiiol Nativo

33 M 34 Espaiiol Nativo

34 M 28 Espatfiol Nativo
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35 F 22 Espaiiol Nativo
36 F 42 Espaiiol Nativo
37 M 23 Espaifiol Nativo
38 F 30 Espaiiol Nativo
39 M 45 Espaiiol Nativo
40 F 33 Chino Bl
41 F 24 Chino B1
42 F 25 Chino Bl
43 F 24 Chino B1
44 F 29 Chino Bl
45 F 20 Chino B1
46 F 22 Chino B1
47 F 27 Chino Bl
48 F 25 Chino B1
49 F 22 Chino B1
50 F 20 Chino B1
51 F 31 Chino B1
52 F 20 Chino B1
53 F 18 Chino B1
54 F 20 Chino B1
55 F 22 Chino B1
56 M 20 Chino B1
57 F 29 Chino B1
58 F 30 Chino Bl
59 F 28 Chino B1
60 F 20 Chino Bl
61 F 19 Chino B1
62 F 20 Chino Bl
63 F 19 Chino B1
64 F 19 Chino B1
65 F 23 Chino Bl
66 M 20 Chino B1
67 F 24 Chino B2
68 F 23 Chino B2
69 M 26 Chino B2
70 M 25 Chino B2
71 F 22 Chino B2
72 M 24 Chino B2
73 F 22 Chino B2
74 F 24 Chino B2
75 F 28 Chino B2
76 F 33 Chino B2
77 F 23 Chino B2
78 F 22 Chino B2
79 M 25 Chino B2
80 M 22 Chino B2
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81 F 27 Chino B2
82 F 25 Chino B2
83 M 28 Chino B2
84 F 29 Chino B2
85 F 23 Chino B2
86 F 27 Chino B2
87 F 29 Chino B2
88 M 19 Chino B2
89 F 30 Chino B2
90 F 22 Chino B2
91 F 26 Chino Cl
92 F 25 Chino Cl
93 F 25 Chino Cl
94 M 25 Chino Cl
95 F 30 Chino Cl
96 M 25 Chino Cl
97 F 23 Chino Cl1
98 M 26 Chino Cl
99 M 27 Chino Cl
100 F 26 Chino Cl
101 F 32 Chino Cl
102 F 28 Chino Cl
103 F 22 Chino Cl
104 F 28 Chino Cl
105 F 29 Chino Cl
106 F 35 Chino Cl
107 F 25 Chino Cl
108 F 23 Chino Cl
109 F 22 Chino Cl
110 F 23 Chino Cl
111 F 27 Chino Cl
112 F 26 Chino Cl
113 M 24 Chino Cl
114 F 26 Chino Cl
115 M 25 Chino Cl
116 F 22 Chino Cl
117 F 25 Chino Cl

Notas: Las abreviaturas F y M representan el sexo femenino y masculino, respectivamente.
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b. Perfiles de los informantes en el segundo test perceptivo

ID Sexo Edad L1 Nivel de competencia del espaiol
1 F 31 Espaiiol Nativo
2 M 27 Espaiiol Nativo
3 F 26 Espaiiol Nativo
4 F 54 Espaiiol Nativo
5 F 37 Espaiiol Nativo
6 M 22 Espaiiol Nativo
7 M 26 Espaiiol Nativo
8 F 27 Espaiiol Nativo
9 M 46 Espaiiol Nativo
10 F 45 Espaiiol Nativo
11 F 46 Espaiiol Nativo
12 M 55 Espaiiol Nativo
13 F 41 Espaiiol Nativo
14 M 40 Espaiiol Nativo
15 F 24 Espaiiol Nativo
16 F 26 Espaiiol Nativo
17 F 30 Espaiiol Nativo
18 F 24 Espaiiol Nativo
19 F 23 Espaiiol Nativo

20 F 34 Espanol Nativo

21 F 38 Espaiiol Nativo

22 M 46 Espaiiol Nativo

23 M 20 Espaiiol Nativo

24 M 58 Espaiiol Nativo

25 M 43 Espaiiol Nativo

26 F 25 Espaiiol Nativo

27 F 20 Espaiiol Nativo

28 F 45 Espaiiol Nativo

29 F 29 Espaiiol Nativo

30 M 34 Espaiiol Nativo

31 M 49 Espaiiol Nativo

32 F 47 Espaiiol Nativo

33 F 45 Espaiiol Nativo

34 F 33 Chino Bl

35 F 24 Chino B1

36 F 25 Chino B1

37 F 24 Chino B1

38 F 29 Chino Bl

39 F 20 Chino Bl

40 F 22 Chino Bl

41 F 25 Chino Bl

42 F 35 Chino Bl

43 F 22 Chino Bl
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44 F 20 Chino Bl
45 F 20 Chino B1
46 F 20 Chino Bl
47 F 22 Chino B1
48 M 20 Chino B1
49 F 29 Chino Bl
50 F 30 Chino B1
51 F 28 Chino B1
52 F 19 Chino B1
53 F 20 Chino B1
54 F 19 Chino B1
55 M 19 Chino B1
56 M 20 Chino B1
57 F 26 Chino B1
58 F 31 Chino B1
59 F 24 Chino B2
60 F 23 Chino B2
61 M 26 Chino B2
62 M 25 Chino B2
63 F 22 Chino B2
64 M 24 Chino B2
65 F 22 Chino B2
66 F 24 Chino B2
67 F 28 Chino B2
68 F 33 Chino B2
69 F 23 Chino B2
70 F 22 Chino B2
71 M 25 Chino B2
72 M 22 Chino B2
73 F 27 Chino B2
74 F 25 Chino B2
75 M 28 Chino B2
76 F 29 Chino B2
77 F 25 Chino B2
78 F 20 Chino B2
79 F 27 Chino B2
80 F 23 Chino B2
81 F 27 Chino B2
82 F 29 Chino B2
83 F 30 Chino B2
84 F 24 Chino B2
85 F 20 Chino B2
86 F 26 Chino Cl
87 F 25 Chino Cl
88 F 25 Chino Cl
89 M 25 Chino Cl
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90 F 30 Chino Cl
91 M 25 Chino Cl
92 F 23 Chino Cl
93 M 26 Chino Cl
94 M 27 Chino Cl
95 F 26 Chino Cl
96 F 32 Chino Cl
97 F 24 Chino Cl
98 F 28 Chino Cl
99 F 25 Chino Cl
100 F 23 Chino Cl
101 F 27 Chino Cl
102 F 22 Chino Cl
103 F 23 Chino Cl
104 F 26 Chino Cl
105 F 20 Chino Cl
106 M 25 Chino Cl
107 F 22 Chino Cl
108 F 23 Chino Cl
109 F 22 Chino Cl
110 F 20 Chino Cl

Notas: Las abreviaturas F y M representan el sexo femenino y masculino, respectivamente.
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