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Abstract:

The paper attempts to review how Intonational phonology as a field of study evolved.
For that matter, works on intonation designated as significant milestones in the field
undertaken by linguistics and phonologists have been reported and discussed. The
present work discusses how initially diverged instrumental and impressionistic
approaches to intonational studies subsequently came to be utilized by linguists and
phonologists to develop phonological models. Before the 1970s, psychologists and
phoneticians studied intonation to find acoustic cues to intonational phenomena,
whereas linguists were interested in analyzing intonation in terms of pitch phonemes
and nuclear tones. At a later stage, phonologists started to model their intonational
studies based on the evidence they derived from their phonetic data and experiments.
The paper ends with a discussion on the autosegmental metrical theory propagated in
the works of Pierrehumbert (1980).
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theory, pitch

Introduction

Pitch modulation is a universal linguistic feature, though languages may
differ with respect to the level at which it is applied. The fundamental frequency
contour physically represents the pitch modulation with which segmental strings are
uttered. While tone languages like Mandarin (Xu, 1999) and Mambila (Connell,
1999) and pitch accent languages like Japanese (Haraguchi, 1977) and Swedish
(Bruce, 1977) employ pitch movements phonemically at the lexical level, there are
South Asian Languages like Bengali (Hayes & Lahiri, 1991; Khan et al., 2008), Hindi
(Patil et al., 2008; Xu, 1999), and Tamil (Keane, 2014) and European languages like
English (Pierrehumbert, 1980) and Italian (Grice M., 1995) that post-lexically assign
tones to prosodic constituents. Intonation refers to this post-lexical utilization of tones
in languages.
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Intonation through history

Despite intonation being an integral part of languages, curiosity in the study
of intonation started to grow only in the 20" century, and it was not until the 1970s
that some momentous developments took place. Before the 1970s, there were no
methods or frameworks to back a comprehensive intonational study. Until then, all
the studies on intonation were undertaken with the inspiration of theorists, and
scientific rigor was absent in them.

Ladd (2008) roughly categorized the approaches adopted in intonational
studies before the 1970s into two separate groups — instrumental or phonetic and
impressionistic or proto-phonological approaches. The former was adopted and
developed by some experimental psychologists and phoneticians whose main
objective was speech perception and to identify the acoustic cues to intonational
phenomena such as syntactic-pragmatic notions like ‘finality," ‘continuation' and
'interrogation’ or emotional states such as anger, surprise, and boredom. The
outcomes of these studies are some general findings, such as the fact that active
emotions like anger or surprise coincide with higher overall pitch or that the duration
of pauses at intonational breaks correlates with the syntactic strength of the boundary.
On the other hand, the phonological approach assumes an abstract level of
representation for intonational features. Linguists and language teachers mainly
adopted this approach, and they had some practical and theoretical purpose behind it.
The teachers were interested in improving the pronunciation of foreign speakers of a
language, and the linguists' concern was a general development of phonemic theory.
Here, we see a meaningful change in the treatment of intonation in terms of more
minor categorically distinct elements such as pitch phonemes, nuclear tones, etc.

From a methodological point of view, the instrumental approach aimed at
making measurements, whereas the goal of impressionistic tradition was to construct
a model for intonation. The rivalry between the two approaches continued until the
1970s when linguists and scholars started to relate the phonological categories as
described by impressionistic tradition to instrumentally validated acoustic or
articulatory parameters.

Configurational vs. based models

Initially, intonation was thought and defined in terms of tunes or gestalts
(Arvaniti, 2011a; 2011b): one pitch contour was interpreted as one tune without any
internal structure; it is because linguists like Jones (1967) considered that there can
be only two types of emphasis possible — contrastive and intensifying. Armstrong and
Ward (1926) also proposed a similar two-tune system — Tune-1 and Tune-11. This view
of intonation contours as gestalt has also been supported by researchers like Bolinger
(1951), Cooper and Sorensen (1981), and Xu (2005), among others.
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Another group of researchers supporting the configurational model
acknowledged that intonation contours are combinations of primitives such as rises
and falls or dynamic tones. The supporters of this group, like Cohen and Hart (1968),
Hart and Cohen (1973), and Hart and Collier (1975), observed that intonation
contours cannot be represented as gestalts since they do not simply stretch out or
shrink with the length of the segmental string they are associated with. Listeners
perceive the difference among intonational contours not by considering the contour
holistically but by perceiving the pitch movements in the contour. The model
developed at the Institute of Perception Research (henceforth IPO) is one such model
that describes intonational contours in terms of pitch movements (for details, see Hart,
Collier, & Cohen (1990)). These pitch movements are categorized as prominence
lending and non-prominence lending pitch movements; while the former co-occurs
with stressed syllables, the latter does not designate any lexical prominence.

The British school, on the other hand, defined intonational contours as tone
groups, which are analyzed further into smaller units, viz., the pre-head, head,
nucleus, and tail (Crystal, 1972; O'Connor & Arnold, 1973). For them, a tone group
must minimally contain the nucleus, which is realized on the most prominent syllable
of the group. The head designates the contour stretch from the first stressed syllable
to the nucleus, and the tail is the contour following the nucleus. The pre-head refers
to any Fo stretch preceding the head. The British school model, like the gestalt model,
was interested in the global contour shapes of each constituent unit without
acknowledging the existence of any possible local tone events.

This trend of postulating intonational melodies as gestalts or interpreting
contours only in terms of dynamic tones was contradicted by the level-based model
proposed by American structuralists like Pike (1945), Trager and Smith (1957), and
Hockett (1955). They spoke about the internal structure of intonation and the role
played by intonation in conveying meaning. Linguists like Pike (1945), Wells (1945),
Trager, and Smith (1957) spoke about four-level tones or 'pitch phonemes' — Low,
Mid, High, and Overhigh, which occur at certain structurally salient points in the
utterance. These phonemes are not representative of any inherent pitch range; they
are defined in relation to one another. However, the contemporarily popular
configurational model temporarily overshadowed the level model of intonation.
Bolinger (1951) attacked the system of four-level tones for representing intonation
by saying that the distinctive functional units of intonation were really 'configurations'
like 'rise' and 'fall." According to him, apart from the degree of emphasis, there is no
difference between an utterance with an Overhigh-High-Mid tone pattern and an
utterance with a High-Mid-Low tone pattern; as per the four-level tone system, the
two contours are distinct.

——————————



Impact Factor:7.539(SJIF) SP Publications ;Vol-6, Issue-8(Aug), 2024

International Journal Of English and Studies(1JOES)
ISSN:2581-8333 An International Peer-Reviewed and Refereed Journal

Autosegmental-metrical model of intonational phonology

Bruce’s study on Swedish word accent added a new dimension to the
perception of tune text association. In his study (Bruce, 1977) on Swedish word
accents, he showed that accent-1 and accent-11 are marked by an H(high) tone, i.e.,
the Fo maximum, and they differ from each other with reference to the timing of the
pitch peak (H). In accent-I, the pitch reaches the peak (Fo maximum) before the start
of the accented syllable, and in accent-Il, the Fo touches its highest value right after
the onset of the accented vowel. Although there is normally a fall after the peak, he
noticed that this fall, at times, gets shortened or even truncated. It is the high peak
that is invariably precise in its alignment in time with the segmental element and not
the fall of Fo to the baseline height. Supporting the notion of alignment, Bruce
proposed that in the Swedish accentual pattern, “reaching a certain pitch level at a
particular point in time is the important thing, not the movement (rise or fall) itself”
(Bruce, 1977, p. 132). Thus, he did not consider pitch movement to be the basic unit
of analysis; rather, it is the alignment of pitch levels (either L or H) with structurally
defined points on the segmental string between which the pitch interpolates. For
Bruce, rises and falls of Fo are only transitions between two phonetic alignments of
tones: rising is a transition from an L tone-aligned tonal target to H, an aligned tonal
target, and falling is a transition from an aligned to An aligned tonal target. The
segment with which L is aligned gets the lowest local Fo value, and the H-aligned
segment, as can be predicted, gets the highest Fo value; these points of alignment
were defined by Bruce as “turning points” — in terms of the local Fo maxima and
minima. Further, he differentiated turning points co-occurring with lexically
prominent syllables from those co-occurring with phrase boundaries, which is
identical to the distinction made by the IPO model (Hart et al., 1990) between
prominence lending and non-prominence lending. According to Bruce (1977), lexical
tones and phrasal tones do not require separate representations; rather, they can be
concatenated together in the same representation.

Bruce, however, did not attempt to phonologically represent the phenomena
of alignment; for him, it is only the outcome of the phonetic realization.
Pierrehumbert, in her dissertation (1980), proposed that in English, the alignment of
a tone with a segment on the segmental string may serve as a cue to the difference
between two categorically distinct phonological associations: pitch accents and
boundary tones. She proposed that only two tones, high (H) and low (L), are sufficient
for the phonological representation of English intonation. Ladd (2008) used the term
autosegmental-metrical model (henceforth AM model) of intonational phonology to
refer to Pierrehumbert’s model, developed further in Beckman and Pierrehumbert
(1986a) and Pierrehumbert and Beckman (1988) among others.
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She related alignment with the concept of phonological prominence with the
adoption of star notation (T*), which she borrowed from Goldsmith (1976/ 1979).
She proposed that a prominent syllable in the segmental string gets a pitch accent?,
which is usually marked by local pitch change (often marked by either a local Fo
maximum or a local Fo minimum) in the global Fo contour. According to
Pierrehumbert (1980), the tone, which is phonologically associated with the most
prominent point on the segmental string, is marked by a star, and that star, apart from
being a cue to prominence, would also mark the precise location of tune-text
alignment.

Taking further the argument of Bruce (1977) regarding the alignment of pitch
peaks in a Swedish accent, Pierrehumbert (1980) proposed bitonal pitch accents; in
this view, rise and fall on an accented syllable are interpreted phonologically as L+H
or H+L, respectively. Moreover, she explains that the early and late alignment of the
peak or valley depends upon which tone of the bitonal combination is starred. If there
is an early rise, the abstract phonological pitch accent would be L+H; however, only
the H is associated with the accented syllable; the pitch accent, according to
Pierrehumbert, is to be represented as L+H*.

The next tonal association Pierrehumbert talks about occurs on the boundary.
The concept of boundary tone, which she presented in her work in 1980, was later on
revised in her works with Beckman (Beckman & Pierrehumbert, 1986a;
Pierrehumbert & Beckman, 1988). According to them, in the case of boundary tones,
the association of tone is with the boundary and not with the prominence of any
specific syllable; such tones are realized on the final syllable of a prosodic phrase.
Pierrehumbert (1980) proposed that H and L tones are arranged linearly on an
autosegmental tier and are associated with prominent nodes and boundaries of
prosodic phrases, which are metrically arranged. Although these tones designate the
targets for tone realization, they do not represent the phonological specification of the
contour between them. The course of the intonational contour between two tonally
specified targets is an interpolation, and it is tonally underspecified (Pierrehumbert &
Beckman, 1988).

Prosodic phrasing

AM model, apart from discussing the intonational specification, proposes a
hierarchically organized prosodic structure. Beckman and Pierrehumbert (1986a) put
forth the prosodic hierarchy of English where the highest node is the intonational

! The term pitch accent was first used by Bolinger (1951). According to him, like it
is in the IPO model (Hart et al., 1990), a prominent word in a sentence is assigned a
pitch accent on its stressed syllable.



Impact Factor:7.539(SJIF) SP Publications ;Vol-6, Issue-8(Aug), 2024

International Journal Of English and Studies(1JOES)
ISSN:2581-8333 An International Peer-Reviewed and Refereed Journal

phrase (henceforth IP), which normally corresponds to the clause. An IP minimally
must comprise an intermediate phrase (henceforth ip), which is a unit larger than a
prosodic word and smaller than an IP. In English, such ips contain at least one pitch
accent and a phrasal tone. Pierrehumbert and Beckman (1988) added another phrasal
domain below the ip, i.e., accentual phrase (henceforth AP), while describing the
prosodic hierarchy of Japanese. Variations in the prosodic tree have been reported
cross-linguistically; for instance, in the prosodic hierarchy of Japanese (Venditti,
2005) and Korean (Jun 1993), IPs directly dominate APs. On the other hand, in
Bengali, (Khan et al., 2008) and French (Jun & Fougeron, 2000), the existence of
both IP and AP has been reported.

Another prosodic hierarchy was proposed by Prosodic Phonologists like
Selkirk (1984), and Nespor and Vogel (1986), Hayes (1989b), Hayes and Lahiri
(1991), among others, based on the syntactic information. In this hierarchy also, the
highest node is the IP, which minimally dominates a Phonological phrase (henceforth
P-phrase). The P-phrase is the immediately higher domain above the phonological
word (henceforth P-word) node. P-phrases are comparable to ips in English
(Beckman & Pierrehumbert, 1986a), APs in Korean (Jun 1993), and Bangladeshi
Bengali (Khan et al., 2008). Irrespective of their origin, syntax, or intonation, both
hierarchies obey the Strict Layer Hypothesis (Selkirk, 1984). According to this
hypothesis, a non-terminal node in the hierarchy is exhaustively parsed into
constituents from the level immediately below it. For instance, an IP must always
contain P-phrases, and they, in turn, must contain only P-words.

ToBI transcription system

Based on the tonal representations proposed in the works by Liberman
(1975), Bruce (1977), Pierrehumbert (1980), Beckman and Pierrehumbert (1986a),
Pierrehumbert and Beckman (1988), Tone and Boundary Indices (ToBlI) (Silverman,
et al., 1992; Pitrelli et al., 1994; Beckman & Elam, 1997; Veilleux et al., 2006)
transcription system was developed. The ToBI transcription system has been used to
explicitly represent the intonational model proposed in the study. The labels used in
the transcription are representative of phonological distinctions rather than being
motivated by the phonetic realization (Pitrelli et al., 1994; Beckman et al., 2005). The
ToBI system, apart from representing the phonologically contrastive tonal events,
reports the hierarchically arranged prosodic structure.

Originally, the ToBI system was developed to label intonational and prosodic
databases of Mainstream American English (MAE) (Pitrelli et al., 1994). This system
is known as MAE_ToBI. Subsequently, studies on the intonation and prosody of other
languages were conducted using the ToBI system. For instance, German (Grice,

————————



Impact Factor:7.539(SJIF) SP Publications ;Vol-6, Issue-8(Aug), 2024

International Journal Of English and Studies(1JOES)
ISSN:2581-8333 An International Peer-Reviewed and Refereed Journal

Benzmiiller, Mayer, & Batliner, 1996), Japanese (Venditti, 2005), French (Delais-
Roussarie, et al., 2015), etc.

In To BI transcription, the Fo contour of a recorded utterance is presented
electronically or on paper, accompanied by four parallel tiers containing relevant
information about transcription, tonal events, prosodic phrasing, segmental
processes, etc. These four tiers are tones, words, break, and miscellaneous tiers from
top to bottom. The tone tier contains information regarding the tonal specification of
pitch accents and boundary tones. The word tier contains a transcription of
orthographic words. In the third tier, which is the break indices tier, the prosodic
boundaries are demarcated with the help of integer numbers from 0 to 4. In the final
tier (miscellaneous), comments are given regarding any disjuncture marked in the
above three tiers.

Conclusion

The present paper reviews the evolution of Intonational Phonology as a field
of study. The paper shows how the study of intonation started with two contrasting
approaches: instrumental and impressionistic. The objective of the former approach,
sponsored by experimental psychologists and phoneticians, was to make
measurements, whereas the latter approach, adopted by linguists and phonologists,
aimed at constructing a model for intonation. However, in the subsequent studies,
attempts were made to formulate phonological models backed up by phonetic
evidence. After the development of configurational models and level-based models,
we finally arrived at the AM model of intonational phonology. According to this
model, at the phonological level, there are strings of tones - Low and High: these
tones get associated with metrical heads and phrasal boundaries in a string of
segments. AM model also postulates that segmental strings maintain a hierarchically
arranged prosodic structure.

References:

Armstrong, L. E., & Ward, I. C. (1926). Handbook of English intonation.
Cambridge: Heffer.

Arvaniti, A. (2011a). Segment-to-Tone Association. In A. Cohn, C. Fougeron, & M.
Huffman (Eds.), The Oxford Handbook of Laboratory Phonology. Oxford
Handbooks in Linguistics (pp. 265-274). Oxford: Oxford University Press.

Arvaniti, A. (2011b). The representation of intonation. In M. v. Oostendorp, C. J.
Ewen, E. Hume, & K. Rice (Eds.), The Blackwell Companion to Phonology
(Vol. 11, pp. 757-780). Wiley-Blackwell.

R



Impact Factor:7.539(SJIF) SP Publications ;Vol-6, Issue-8(Aug), 2024

International Journal Of English and Studies(1JOES)
ISSN:2581-8333 An International Peer-Reviewed and Refereed Journal

Beckman, M. E., & Elam, A. (1997, March). Guidelines for ToBI Labelling.
Retrieved from English ToBl Homepage: www.ling.ohio-
state.edu/~tobi/ame_tobi/labelling_guide_v3.pdf

Beckman, M. E., & Pierrehumbert, J. B. (1986a). Intonational structure in English
and Japanese. In Phonology Yearbook 3 (pp. 255-310).

Beckman, M. E., Hirschberg, J., & Shattuck-Hufnagel, S. (2005). The original ToBI
system and the evolution of the ToBI framework. In S.-A. Jun (Ed.),
Prosodic Typology: The Phonology of Intonation and Phrasing (pp. 9-54).
Oxford: Oxford University Press.

Bolinger, D. (1951). Intonation: Levels Versus Configurations. Word, 7, 199-210.

Bruce, G. (1977). Swedish word accents in sentence perspective. Lund: CWK
Gleerup.

Cohen, A, & 't Hart, J. (1968). On the anatomy of intonation. Lingua, 19, 177-192.

Connell, B. (1999). Four tones and downtrend: a preliminary report on pitch
realization in Mambila. In P. A. Kotey (Ed.), New Dimensions in African
Linguistics and Languages (pp. 75-88). Trenton: NJ: Africa World Press.

Cooper, W. E., & Sorensen, J. (1981). Fundamental frequency in sentence
production. Heidelberg: Springer.

Crystal, D. (1972). The intonation system of English. In D. Bolinger (Ed.),
Intonation: Selected readings (pp. 110-136). Harmondsworth: Penguin.

Delais-Roussarie, E., Post, B., Avanzi, M., Buthke, C., Cristo, A. D., Feldhausen, I.,
... Yoo, H. (2015). Intonational phonology of French: Developing a ToBI
system for French. In S. Frota, & P. Prieto (Eds.), Intonation in Romance
(pp. 63-100). Oxford: Oxford University Press.

Goldsmith, J. A. (1976/ 1979). Autosegmental phonology. MIT. New York:
Garland.

Grice, M. (1995). The intonation of interrogation in Palermo Italian: implications
for intonation theory. Tubingen: Niemeyer, L.A. series.

Grice, M., Benzmuller, R., Mayer, J., & Batliner, A. (1996). Consistency in
transcription and labeling of German intonation with GToBI. Proceedings
of the 1996 International Conference on Spoken Language Processing (pp.
1716-1719). New Castle: Delaware.

Haraguchi, S. (1977). The tone pattern of Japanese: an autosegmental theory of
tonology. Tokyo: Kaitakusha.

Hayes, B. P. (1989b). The prosodic hierarchy in meter. (P. Kiparsky, & G.
Youmans, Eds.) Phonetics and Phonology: rhythm and meter, 1, 201-260.

—————————



Impact Factor:7.539(SJIF) SP Publications ;Vol-6, Issue-8(Aug), 2024

International Journal Of English and Studies(1JOES)
ISSN:2581-8333 An International Peer-Reviewed and Refereed Journal

Hayes, B. P., & Lahiri, A. (1991). Bengali Intonational Phonology. Natural
Language & Linguistic Theory, 9(1), 47-96. Retrieved 07 11, 2010, from
http://www.jstor.org/stable/4047788

Hockett, C. F. (1955). A manual of phonology. Baltimore: Waverly Press, Inc.

Jones, D. (1967). An Outline of English Phonetics (9 ed.). Cambridge: W. Heffer &
Sons LTD.

Jun, S.-A. (1993). The Phonetics and Phonology of Korean Prosody. The Graduate
School of the Ohio State University. Ohio: The Ohio State University.

Jun, S.-A., & Fougeron, C. (2000). A Phonological model of French intonation. In
A. Botinis (Ed.), Intonation: Analysis, Modeling, and Technology (pp. 209—
242). Dordrecht: Kluwer Academic Publishers.

Keane, E. (2014). The Intonational Phonology of Tamil. In S.-A. Jun (Ed.),
Prosodic Typology Il: The Phonology of Intonation and Phrasing (pp. 119-
153). New York: Oxford University Press.

Khan, S. U. (2008). Intonational Phonology and Focus Prosody of Bengali (PhD
Thesis). University of California, Los Angeles: University of California.

Ladd, D. R. (2008). Intonational Phonology. Cambridge: Cambridge University
Press.

Nespor, M., & Vogel, 1. (1986). Prosodic phonology. Dordrecht, Holland ;
Riverton, N.J.: Foris.

O'Connor, J. D., & Arnold, G. F. (1973). Intonation of colloquial English: A
practical handbook. London: Longman.

Patil, U., Kentner, G., Gollrad, A., Kugler, F., Fery, C., & Vasishth, S. (2008).
Focus, Word Order, and Intonation in Hindi. JSAL, 1(1), 55-72.

Pierrehumbert, J. B. (1980). The phonology and phonetics of English intonation.
MIT, Indiana University Linguistics Club. Massachusetts: MIT. Retrieved
October 13, 2013, from Janet B. Pierrehumbert:
http://faculty.wcas.northwestern.edu/~jbp/publications/Pierrehumbert_PhD.
pdf

Pierrehumbert, J. B., & Beckman, M. E. (1988). Japanese tone structure.
Cambridge, Mass.: MIT Press.

Pike, K. L. (1945). The intonation of American English. Ann Arbor: University of
Michigan Press.

Pitrelli, J. F., Beckman, M. E., & Hirschberg, J. (1994). Evaluation of prosodic
transcription labeling reliability in the ToBI framework. 3rd International
Conference on Spoken Language Processing (pp. 123-126). Yokohama,
Japan: ISCA Archive.

R



Impact Factor:7.539(SJIF) SP Publications ;Vol-6, Issue-8(Aug), 2024

International Journal Of English and Studies(1JOES)
ISSN:2581-8333 An International Peer-Reviewed and Refereed Journal

Selkirk, E. O. (1984). Phonology and syntax: the relation between sound and
structure. Cambridge, MA: MIT Press.

Silverman, K., Beckman, M., Pitrelli, J. F., Ostendorf, M., Wightman, C., Price, P., .
.. Hirschberg, J. (1992). Tobi: A standard for labeling English prosody. 2nd
International Conference on Spoken Language Processing (ICSLP92) (pp.
867-870). Banff, Alberta, Canada: ISCA Archive.

't Hart, J., & Cohen, A. (1973). Intonation by rule: A perceptual quest. Journal of
Phonetics, 1, 309-327.

't Hart, J., & Collier, R. (1975). Integrating different levels of intonation analysis.
Journal of Phonetics, 3, 235-255.

't Hart, J., Collier, R., & Cohen, A. (1990). A perceptual study of intonation: An
experimental-phonetic approach to speech melody. Cambridge: Cambridge
University Press.

Trager, G. L., & Smith, H. L. (1957). An outline of English structure. Washington:
American Council of Learned Societies. Retrieved from
https://archive.org/stream/outlineofenglishOOtrag#page/n0/mode/2up

Veilleux, N., Shattuck-Hufnagel, S., & Brugos, A. (2006, January). Transcribing
Prosodic Structure of Spoken Utterances with ToBI. Massachusetts Institute
of Technology: MIT OpenCourseWare. Retrieved from https://ocw.mit.edu

Venditti, J. J. (2005). The J_ToBI model of Japanese intonation. In S.-A. Jun (Ed.),
Prosodic Typology: The phonology of intonation and phrasing (pp. 172-
200). New York: Oxford University Press.

Wells, R. (1945). The Pitch Phonems of English. In Language 21 (pp. 27-40).

Xu, Y. (1999). Effects of tone and focus on the formation and alignment of fO
contours. Journal of Phonetics, 27, 55-105.

Xu, Y. (2005). Speech melody as articulatory implemented communicative
functions. Speech Communication, 46, 220-251.



	Introduction
	Intonation through history
	Configurational vs. based models
	Autosegmental-metrical model of intonational phonology
	Prosodic phrasing
	ToBI transcription system
	Conclusion

