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FiGURE 3: PERmit (noun, ‘citation form”) €4}

FIGURE 4: perMIT (verb, ‘citation form”) <)

This will be explained in section 5.5 below.
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FiGure 5: PERmit (noun, surprised question) €4)
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FIGURE 6: perMIT (verb, surprised question) €4)

single-word utterances it is not a straightforward matter to distinguish between lexical and
intonational prosodic features. There is no intonationally unmarked “citation form;” every
utterance has intonation.
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In order to separate the two levels, we need to observe lexical items in a number of
different syntactic and semantic-pragmatic contexts. Whatever prosodic features remain
constant across these contexts most likely pertain to the lexical level; features that change
may relate to the sentence level. But especially in dealing with lexical tone languages,
even this statement needs qualifying, because in many such languages there are complex
locally-conditioned variations in tonal pattern, sometimes called tone sandhi (see Yip 2002
for examples and discussion).

To elicit target words in different contexts, one can construct short clauses or phrases
where the target words may occur in different positions (i.e., initial, medial, final). A par-
ticularly useful variant of this technique is to record short (3—5 word) lists of target words
with the words in different positions in the list. If speakers produce a coherent list rather
than a sequence of minimal utterances, the result is likely to be a contrast between list in-
tonation and minimal declarative utterance intonation. This may allow you to distinguish
word-level prosodic effects. More generally, list intonation may be particularly useful in
the initial stages of such an analysis for three reasons. First, it is relatively easy to elicit
naturally: the act of listing elicited items does not differ in principle from listing items as
part of a procedural description, whereas enacting a question is quite different from actu-
ally asking a question. Second, list intonation tends to be fairly simple in the sense that
there is usually only an opposition between non-final and final members, or sometimes a
three-way distinction between non-final, penultimate, and final. In particular, there are no
differences of information structure (focus, topic) in lists, which often complicate the in-
terpretation of prosodic features in other types of examples (see also section 3.2.3 above).
Third, list intonation may be more consistent across speakers, which would make it easier
to recognize the same intonational targets across speakers and at the same time would pro-
vide an indication of inter-speaker variability.

5.2 ELICITATION. All modern descriptive and documentary fieldwork includes the record-
ing of a substantial corpus of (more or less) spontaneous “texts” (where “text” subsumes
all kinds of communicative events, including conversations, narratives, oratories, etc.). If
these recordings are done with reasonable quality, they can form the basis for subsequent
auditory and instrumental analysis of many prosodic features of connected speech, features
that may be difficult to observe in structured interview sessions and difficult for most na-
tive speakers to be aware of. However, just as you would not expect to study phonology or
syntax solely on the basis of a recorded corpus, so in the case of prosody it is important to
complement recorded texts with elicited data.

In eliciting data for prosodic analysis it is important to keep various factors in mind
that are of only secondary importance for eliciting many other kinds of data. First and most
important, it is essential to keep in mind the kind of effects that context may have, and to
adjust elicitation procedures accordingly. For example, in English it is common for WH-
questions to be pronounced with an overall falling contour in neutral contexts (Where is he
going? ), a relatively high level followed by a low rise at the end in polite contexts
(Where would 1 find Dr. Anderson? 4)), and an overall rising contour in repetition or re-
minder contexts (Where did you say you were from? 4). Eliciting such distinctions may
require you to get native speakers to put themselves mentally in different contexts, which
is not necessarily easy to do. We treat this topic at some length in the next section.
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Second, it is important to record several speakers rather than relying on one or two pri-
mary consultants. One reason for this is the conspicuous difference of voice pitch between
males and females; another is that many prosodic features vary more between individuals
and between socially defined groups than do centrally “linguistic” features. Fieldwork situ-
ations will usually put severe limits on how many speakers you can work with, but if at
all possible it will be valuable to record elicited material from at least four and as many as
eight or ten speakers. Next, gender balance is an important concern in putting together a
set of speakers. Finally, in situations where it is impossible to find several speakers for the
same task, it may be useful to record the same material with the same speaker a few days or
weeks apart. There is little use in recording the same example set twice as part of the same
session because this will almost certainly produce repetition effects.

Third and finally, it is important to keep in mind that instrumental acoustic analysis
is increasingly regarded as an essential part of reliable descriptions of prosody, and that
preliminary instrumental work in the field may be invaluable for guiding your work. This
means that elicitation must be done in such a way that the resulting recordings are usable
for instrumental analysis. In devising test examples for prosodic features, it is important to
pay attention to the segmental make-up of the example in order to minimize microprosodic
effects (see section 5.5). However, it is often not possible to come up with materials that
perfectly control for microprosody; either the phonotactics of the language may prohibit
certain sequences that would be useful to include in your materials, or the only lexical
exemplars of a particular sequence may create meaningless, obscene or ridiculous sen-
tences that native speakers may refuse to say or will be unable to say naturally. As usual in
experimental work, there is a trade-off between naturalness and the control of interfering
variables.

5.3 PROBLEMS IN PROMPTING SPEAKERS. As the example of English WH-question
intonation makes clear, eliciting example sentences for prosodic research requires attention
to various factors that are not usually of concern to fieldworkers, and makes demands on
speakers that ordinary phonological and syntactic fieldwork may not. Suppose you care-
fully construct a question-answer pair, paying attention to both pragmatic plausibility and
segmental make-up. It is not enough to get native speakers to produce the segments of
which the example sequence consists; they have to produce the first part as a question, the
second as an answer. Do not underestimate the problems involved in explaining the idea of
pretending to pose a question or give an answer. Moreover, be aware that some speakers
may be unable to do things like this naturally, even if they understand the idea. This is one
of the reasons why it is important to record multiple speakers wherever possible: without
being able to compare across a sample there is no way of forming a reasonable hypothesis
about who is acting reasonably well and who is doing something else.

We just spoke of carefully constructing question-answer pairs for native speakers to
produce, but there is a significant problem of how to present tokens for prosodic research
without unduly influencing the speakers. It is of little use to have a speaker repeat what
the fieldworker is saying, since there may be direct effects of repetition on the speaker’s
production, or the speaker may in some way imitate the researcher’s model. If you are
working in a literate community, reading can be a good method for eliciting intonational
data, provided that the speakers understand the need to vocally enact the illocutionary
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force of the example sentences. Unfortunately, it often happens that even literate speakers
are unable to read fluently in their native language; it is common to find speakers who are
literate in a majority or national language but have little practice or experience reading
their native language. One technique that has been successfully used with such speakers
is to present them with material written in the language they are comfortable reading, and
ask them to give equivalents in their own language. But only some speakers will produce
natural-sounding utterances under such conditions. It is also known from work on major
European languages that the intonation patterns found in reading may not perfectly match
those found in spontaneous conversation. Here the influence of the standard norm may be
a major issue.

If reading is not feasible, various role-playing and experimental tasks may be useful.
For example, rather than constructing question-answer sequences in advance and asking
speakers to “enact” them as naturally as possible, one may try to involve speakers in some
kind of game or role play that requires them to ask questions. A technique widely used
for this purpose involves matching tasks where one speaker instructs another speaker in
reconstructing an arrangement of figures, pictures, or points on a map that is only visible
to the instructing speaker, such as the map task or various space games. Another technique
is to have speakers look at a picture sequence or watch video clips (such as the pear film
or the frog story) and then to describe these or comment on them.® The big advantage of
these techniques is that speakers are prompted with non-linguistic materials, and relatively
spontaneously produce naturalistic speech. Moreover, unlike completely open-ended tasks
such as recounting narratives or engaging in free conversation, these tasks permit a certain
degree of control over what speakers will do, which makes it possible to collect compa-
rable data from several different speakers. While it is rare that speakers produce completely
identical utterances in these circumstances, a well-devised task usually requires them to
use particular words, phrases, or constructions and to engage in specific linguistic routines
such as asking questions or giving directions.

Such tasks are not without their problems, however. The major problem is that speak-
ers in small and remote communities are generally not familiar with the idea of role-play-
ing or experiment and may be unable or unwilling to participate. It is not unknown, for
example, that speakers who are asked to retell a video clip they just watched comment on
the colors of the main participant’s clothes or the nature of the setting rather than the action
depicted in the clip. Considerable time and ingenuity may thus be required in adapting the
experimental set-up to the specific circumstances found in a given speech community and
in explaining the task.

®For the map task, see http://www.hcrc.ed.ac.uk/dialogue/maptask.html. On space games and other
elicitation tools, see de Ledn 1991 and Levinson 1992 as well as the Fieldmanuals (http://www.
mpi.nl/world/data/fieldmanuals) and the Annual reports (http://www.mpi.nl/research/publications/
AnnualReports) of the Max Planck Institute for Psycholinguistics in Nijmegen (http://www.mpi.nl).
For the pear film, see Chafe ed. 1980 (and also http://www.pearstories.org); for the frog story, see
Mayer 1969, Berman and Slobin 1994.
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5.4 PERCEPTION EXPERIMENTS. For prosodic analyses it may also be desirable to ob-
tain some perceptual data in addition to the production data generated with experimental
tasks or documented in narratives and conversations. Perceptual data are needed to answer
questions such as: Do native speakers actually perceive prominences at those locations
where they appear in the acoustic data (or where they are perceived by the fieldworker)?
Which of the various factors contributing to a given prominence (intensity, duration, vowel
quality, change and height of pitch) is the one of major importance for native speakers?
Which parts of a pitch contour are actually perceived as major cues for question intona-
tion? Such questions can generally only be answered with some degree of certainty by de-
vising perceptual tests, i.e., manipulating the prosodies of example clauses or phrases and
testing speakers’ reactions to them. For example, one may reduce the duration of putatively
stressed syllables and ask speakers to identify stressed syllables in tokens computationally
modified in this way, comparing the results with results obtained when identifying stressed
syllables in naturalistic (unmodified) tokens. See van Zanten et al. 2003 and Connell 2000
for detailed descriptions of such experiments. Ding 2007 is a report on a recent perception
experiment with unmodified stimuli.

Once again, however, it has to be pointed out that administering such experiments
is not a straightforward matter and will not necessarily produce satisfactory results. Apart
from problems involved in getting speakers to participate at all in a listening experiment
(in some instances, putting on a headset may already be a problem), the main problem
pertains to defining a task which speakers are able to perform and which also generates
relevant data. In most non-literate societies, it will be impossible to use concepts such as
syllable or prominence in explaining a task. Task types that may work — to a certain degree
at least — are: (a) asking speakers to comment in a general way on prosodically modified
examples (which produces very heterogeneous and non-specific results but may still be
useful in providing pointers to relevant parameters); (b) tasks that involve the comparison
or ranking of similar tokens (Which of these two items sounds “better”/*“foreign”? Which
token would you use when speaking to your mother? etc.).

5.5 COMPUTER-AIDED ACOUSTIC ANALYSIS. Perception experiments of the kind just
mentioned presuppose the use of programs for acoustic analysis such as PRAAT, EMU, WAVE
SURFER OF SPEECH ANALYZER.' Use of such programs is strongly recommended for all kinds
of prosodic analyses. The main reason for using them is that they may be of help in over-
coming biases in one’s own perception of prosodic data and in detecting phenomena one
has not been listening for. As further discussed shortly, acoustic data are always in need of
interpretation and auditory crosschecking. Nevertheless, they provide the only objective
source of prosodic data, and an analysis which goes against major acoustic evidence is
almost certainly false.

" All these programs are freely available on the net. Emu: http://emu.sourceforge.net; PrAAT: http://
www.fon.hum.uva.nl/praat; SPEECH ANALYZER: http://www.sil.org/computing/speechtools; WAVE
SURFER: http://www.speech kth.se/wavesurfer. For a recent review of EMU including a short compari-
son with praat, see Williams 2008.
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The programs just mentioned provide fairly reliable acoustic analyses of duration,
intensity, and FO. These can be done on a laptop in a relatively short time and hence are fea-
sible also in field situations, provided that laptops can be used at all. Handling the programs
can be learned in a few hours (in particular in the case of speech analyzer or wave surfer).
Hence, it would be most inefficient not to use these tools when tackling the prosodic analy-
sis of a previously undescribed language.

The current section briefly reviews the most important things to keep in mind when
interpreting FO extraction.® For effective fieldwork it is not necessary to understand the
mathematical and engineering aspects of FO extraction. However, it is necessary to know
something about the factors that affect FO in order to interpret pitch contour displays ap-
propriately and to select speech materials for phonetic analysis. It is easy to be misled by
what you see on the screen, and easy to make instrumental measurements that are nearly
worthless.

The rate of vibration of the vocal cords can be briefly but substantially affected by
supraglottal activity — that is, by the fact that specific vowels or consonants are being
articulated at the same time as the vocal cords are vibrating. Such effects are often collec-
tively referred to as microprosody. Figures 7-9 show instrumental displays of three English
utterances, pronounced with pitch patterns that are impressionistically the same. However,
it can be seen that the pitch contours look rather different.

FIGURE 7: Are you Larry Willeman? 4)

8 The material presented here is an abridged version of the online appendix to Ladd (2008); cp.
http://www.cambridge .org/catalogue/catalogue.asp?isbn=9780521678360&ss=res).
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FiGure 8: Is that one of Jessica’s? €}

FIiGURE 9: Ts this Betty Atkinson’s? 49

The most obvious difference is that in figure 7 the contour is continuous, whereas in 8
and 9 there are many interruptions. This makes sense if we recall that we must have voice
to have pitch: voiceless sounds have no periodic vibration and therefore no FO. As listeners
we are scarcely aware of these interruptions, but on the screen they are very conspicuous.
Even more conspicuous is the fact that the FO in the immediate vicinity of the interruptions
jumps around a lot. These so-called “obstruent perturbations” are caused in part by irregu-
lar phonation as the voicing is suspended for the duration of an obstruent, or (in the case
of voiced obstruents) by changes in airflow and glottis position as the speaker maintains

LANGUAGE DOCUMENTATION & CONSERVATION VoL. 2, No. 2 DEcEMBER 2008



null

Blues

1.656


null

Blues

1.512


Prosodic Fieldwork 270

phonation during partial or complete supraglottal closure. Such effects can be seen clearly
across the /s/ at the beginning of the third syllable of Atkinson’s in figure 9: the extracted FO
before the interruption for the /s/ is much lower than that after the interruption, even though
perceptually and linguistically there is only a smooth fall from the peak on the first syllable
to the low turning point at the beginning of the third. The dip in FO accompanying the /zd/
sequence in is that in figure 8, and the apparent discontinuity in FO around the release of
the initial consonant in Jessica’s in figure 8, are similar. Even an alveolar tap (as in Betty
in figure 9) often causes a brief local dip in FO; a glottal stop (at the end of that in figure 8)
often causes a much greater local dip. The consequence of such obstruent perturbations is
often that the pitch contour on a vowel flanked by obstruents (like the second syllable of
Jessica’s in figure 8) looks like an abrupt fall on the visual display. Methodologically, the
existence of obstruent perturbations means that great care must be taken in interpreting vi-
sual displays of FO. Beginners tend to overinterpret what they see on the screen. In case of
a conflict between what you see on the screen and what you hear, trust your ears! Obstruent
perturbations also mean that the best samples of speech for making instrumental measure-
ments of pitch are stretches containing as few obstruents as possible.

The other type of microprosodic effect that it is important to be aware of is “intrinsic
pitch” or “intrinsic FO” of vowels. The phenomenon here is very simply stated: vowel qual-
ity affects pitch. Other things being equal, a high vowel like [i] or [u] will have higher FO
than a low vowel like [a]. If you say to Lima and a llama using the same intonation pattern
and being careful not to raise or lower your voice between the two, the FO peak on to Lima
will be higher than that on a llama even though they sound exactly the same. This effect
appears to have some biomechanical basis, although it is not entirely clear what that basis
is. No language has ever been discovered to be without intrinsic FO effects, although in
some languages with more than two lexically distinct level tones the effect may be smaller
than in other languages.

The methodological significance of intrinsic FO is that if you want to measure FO level
instrumentally, you need to control vowel quality. Don’t try to compare measurements of
mid tones and high tones if all the mid tones occur on [i] and all the high tones occur on
[o]. Be sure to compare like with like.

Finally, it is important to remember that automatic FO extraction is based on math-
ematical algorithms applied to the digitized acoustic signal, not on human pattern recogni-
tion. These algorithms can occasionally be fooled and give spurious FO values. The most
important case is that of “octave errors,” in which the reported FO value is exactly twice
or exactly half what it should be (i.e., a musical octave above or below its true value).
Octave errors can sometimes happen for no apparent reason, but they are often associated
with slightly irregular phonation. When they occur, octave errors often span many analysis
frames, so that the FO value plotted by the program is an octave too high or too low for as
much as half a second or more. A good example of an octave error - presumably due to
irregular low-energy phonation at the end of an utterance - is seen in figure 6 above: by
doubling the low extracted FO values at the very end of the syllable -mit we arrive at values
that are continuous with the end of the steep rising pitch contour. Any abrupt change in
extracted FO such as the one at time 0.44 in figure 6 should be scrutinized carefully: if it is
possible to arrive at values that are continuous with the preceding and/or following context
by simply doubling or halving the extracted values on either side of the abrupt change, and
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if no pitch jump can be heard impressionistically, it should be assumed that an octave error
has occurred.

6. A FINAL THOUGHT. In addition to being a central part of any language description,
prosody is relevant to the fieldworker in a very different way, because it may affect com-
munication with native speakers and local authorities. It has frequently been suggested
that misunderstandings in cross-cultural communication can be caused by misinterpreting
prosodic cues. Although there are certainly generalizations about the sentence-level uses
of prosody that are valid in language after language, the details may differ in crucial ways.
What sounds rude and aggressive to one party may just be the normal way of marking
emphasis for the other. A noticeable fall in pitch at the end of a unit may signal a simple as-
sertion to the non-native hearer, but the speaker actually intended to pose a polite question.
And misunderstandings may occur even if the fieldworker and the community members
use a contact language to communicate, because both parties will tend to bring their native
prosodic systems to the contact language. So an appreciation of the ways in which prosody
can differ from language to language is in itself an essential tool for successful fieldwork.
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