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Abstract

Pronouncing words with the correct stress plays an important role in communication. This has been investigated
by different phoneticians, Torsuyev and Gibson amongst others, who have analyzed the different accentual
patterns of English words and defined a large number of different accentual patterns. In this paper the author
experimentally challenges the concept of complex accentual structures by investigating the pattern of standard
British English speakers. Using the PRAAT program, a software package which is widely used in phonetic
experimental research, the fundamental parameters of frequency of tone, intensity and time were measured and
used to define accentual patterns of polysyllabic words as spoken by two modern standard English speakers. This
study demonstrated that polysyllabic words, phrases and abbreviations exhibit only four distinct
accentual-syllabic patterns. This is in direct contrast to previous work and demonstrates that accentual structure
in spoken English has been over analyzed and made unnecessarily complex.
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1. Introduction

It has been acknowledged that second language learners, and even some native speakers, have difficulties in
pronouncing words with the correct stress. Stress is defined as the greater degree of prominence given to one or
more of its syllables and can be considered as a phonetic manifestation of accent. The syllable or syllables which
are uttered with more prominence than the other syllables are said to be stressed or accented.

Stress may be called fixed, or definite, if it falls on a certain syllable in all the words of a language; but stress is
said to be free if it falls on different syllables in different words. In this context, English word-stress is said to be
free since it can fall on any syllable in a word. Monosyllabic words have no stress patterns, that is, they have one
degree of stress.

For example, while in English there is a tendency to put the stress as near as possible to the beginning of the
word, and most English words with two syllables have stress on their first syllable (basket [ 'ba:skit], enter [ 'enta],
necessary [ 'nesosri]), if the first syllable is a weak prefix, the stress falls on the second syllable, (be'gin, away,
be'fore) Furthermore there are also two syllable words in English that have stress on the second syllable; for
example, machine [ma'[i:n], technique [tek ni:k], indeed [in'di:d]. In most three or four-syllabic words stress
falls on the third syllable from the end. The stress on the third syllable from the end is especially typical of
polysyllabic verbs with the suffixes -ize, recognize ['rekognaiz], -ly—family ['feem°li]—ate-cultivate [ kaltrvert]

Two degrees of word stress are distinguished in English words of four or more syllables: primary and secondary.
The other syllables should be unstressed. A great number of English disyllabic and polysyllabic words retain the
primary or secondary stress on the root (de'claire—declaration). All English words of four or more syllables that
end in suffixes “-ian” have principal stress on the syllable preceding the suffix, and secondary stress on the root
syllable. For example: Utopian [ju: toupis n]. In all the polysyllabic words with a primary and a secondary stress
both of the stresses remain in their places if prefixes are added to the original words. (Roger Kingdon. The
Groundwork of English Intonation. London, 1958)

Accentual types are created by differences in the degree of word stress as well as the distribution of the primary
and secondary degrees of stress. This variability of stress in the English language has encouraged phoneticians to
attempt to define different accentual patterns of English words.

For example, Gimson gave more than fifty accentual-syllabic patterns of English words for foreign learners.
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Torsuyev concluded that there were eleven accentual and more than a hundred accentual—syllabic patterns of
English words. Since then numerous researchers have carried out similar analyses with differing but complex
results.

The linguistic complexity of the accentual types proposed by most of these authors can be questioned.
Bloomfield, for example, states that in some languages, including the English language, each word should be
stressed with one primary stress (forgiving, convict). Furthermore language changes over time and this
influences the classification of accentual types and makes these complex classifications of limited value. This
was demonstrated by the author in an earlier analysis where the pronunciation of words within Torsuyev’s
accentual types were compared to the pronunciation of words in the English Pronouncing Dictionary (Daniel
Jones); differences between the source materials were consistently found across all words and phrases—in
polysyllabic and compound words, abbreviations and phrasal verbs. In summary, the author is of the view that a
complex accentual structure of words is unnecessary.

Stress is defined by the degree of force of breath with which the vowel in the syllable is pronounced. Practically
we can measure stress patterns by three types of acoustic parameters: dynamic (intensity), melodic (frequency of
tone), and temporal (time).

Havel argued that the main part of the prosodic information is melodic (frequency of tone) and in fact the key
role of fundamental frequency of tone in the pronunciation of lexical and syntactical units is characteristic of all
Germanic languages. However Bloomfield and his colleagues maintained that all three parameters should be
measured.

In this paper the author measures all three parameters to experimentally challenge the concept of complex
accentual structures using all three acoustic parameters.

2. Methodology

The experimental material consisted of 30 compound words, 30 derivative words, 20 abbreviations, 20
abbreviations and 60 phrases. These words were recorded by two native English speakers with the standard
British pronunciation. Because there is a difference in the timbre, volume and tonal frequency of voice between
genders, two male speakers were chosen.

The PRAAT program was used to analyze the recordings made by the two speakers and define the accentual
patterns. The PRAAT program is a software package that is widely used in phonetic experimental research to
analyze, synthesize, and manipulate speech. It creates high-quality charts (oscillograms) and tables of the three
acoustic parameters—fundamental frequency of tone (FFT), Intensity and time.

The results are shown below.

3. Results

3.1 FFT Can Be Used to Determine Accentual-Rythmical Structure

Table 1 shows the data output of the FFT paramenter for the word “broadseal”.

Table 1. FFT analysis of the word “broadseal”

Speakers Parameter Vowels

9 I
Is. FFT 172 95
II's. FFT 152 115

Note. D. Jones. (2006). English Pronouncing Dictionary (17th ed.).

This table shows that both speakers pronounced the word similarly; the vowel of the first syllable was
pronounced with the maximum frequency of tone. The observed changes in the melodic structure (FFT) of words
are the phonetic phenomena binding the vowels of the same words. This example shows how the FFT parameter
can be used to identify the accentual structure of a word, in this case a word of only 2 syllables.

From the analyses of numerous other words in the experimental material it is clear that the melodic (FFT)
structure by itself can often clarify the differences between the functional value of elements within words and
syllables.
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However the examples below showed that FFT is essential but not sufficient to identify the accentual structure of
all words.

3.2 Both FFT and Intensity Are Necessary to Accurately Determine Accentual Strucure

In some cases the FFT data pattern between the two speakers were different, suggesting that the two speakers
pronunce words differently, for example, in the pronunciation of the polysyllabic word “intercontinental”.

Table 2. Analysis of “lintercontinental”

speakers Parameter Vowels
1 9 D 1 E 9
Is. T 0.06 0.06 0.08 0.05 0.08 0.07
FFT 152 190 126 116 96 94
i 77 79 79 79 77 66
IIs. T 0.06 0.04 0.06 0.08 0.07 0.04
FFT 138 97 125 148 146 110
i 66 63 66 75 71 64

Here the FFT data showed that the first speaker stressed the second syllable while the second speaker
pronounced the fourth syllable. Similar differences in accentual-rhymical patterns were observed in the analysis
of the word “hendecasyllable”

However, when intensity (and temporal) paramenters were considered it was clear that there were similarities in
that both speakers the fourth syllable. In this example the FFT parameter was different between speakers but in
other instances the reverse of this pattern was observed—the FFT parameter was the same for both speakers but
the intensity differed. For example, analysis of the polysyllabic word “legislative” revealed the fact that while
both speakers pronounced the first syllable of the word with the highest degree of force (FFT), this was not the
case for the intensity parameters.

Similar results were found for other words in the experiemntal material. Hence, it is clear that FFT as well as
intensity parameters are critical to defining an accented syllable.

It should be noted that while the temporal (time) parameter was included in the analysis of all words the overall
results show that two parameters (FFT and Intensity) are sufficient and that the time parameter does not provide
any additional information.

3.3 The Simplicity of Accentual Structures

Using both the FFT and Intensity parameters, the entire sample of polysyllablic words, phrases and abbreviations
in the experiemntal material was analysed. The results of four example analyses are shown below.
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Figure 1. Analysis of the word “legislative”

This analysis shows that for this word there is one primary stress and no secondary stresses.
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Figure 2. Analysis of the phrase “soda water bottle”
This analysis shows that for this word there is one primary stress followed by one secondary stress.
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Figure 3. Analysis of the abbreviation “USA”

This analysis shows that for this word there is one secondary stress followed by one primarystress.
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Figure 4. Analysis of the word “Telecommunication”

Intensity (dB)

This analysis shows that for this word there are two secondary stresses and one primary.
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From these examples it can be seen that there are at most two stressed syllables and there are four patterns
overall.

Primary

Primary followed by secondary

Secondary followed by Primary

Two secondary stress and one primary stress

These four patterns are consistently observed in the analysis of the experimental material. It needs to be
emphasised that no other pattern was identified. This is the key result presented in this paper.

4. Discussion

The analysis of the experimental material shows that when describing the accentual patterns FFT acoustic
parameters are essential but not sufficient. The main syllable which forms the accentual-rhythmical structure of
polysyllabic words should be determined by both the FFT and Intensity parameters. The temporal parameter
does not provide any additional discriminatory information.

Therefore both the FFT and Intensity parameters were considered in all the analyses of accentual -rhythmical
structure of polysyllabic words, phrases and abbreviations.

An important obsuervation is that polysyllabic words and phrases with the same number of syllables can have
different acoustic parameters. This variability of the accentual structure of English words presents great difficulty
for English learners. They should be well acquainted with the accentual types of words and be aware of the
modifications of accentual pattern by rhythm and temps in connected speech. Therefore, when learning English
as a foreign language the acoustic parameters should be considered as well as the phoneme, phonemic
combinations, morpheme, syllables etc.

For most polysyllabic words the first and the second syllable show maximum values for FFT and Intensity
parameters. However in some instances the stress is on the third syllable.

In all the polysyllabic words analyzed only four distinct patterns were identified. This contrasts with the work of
Gimson, Torsuyev and Bloomfield. As stated previously, Gimson gave more than fifty accentual-syllabic patterns
of English words for foreign learners. Torsuyev proposed eleven accentual and more than a hundred
accentual-syllabic patterns of English words.

The study showed that only four accentual-syllabic patterns need to be considered and that the previous work in
this area has unnecessarily complicated what is essentially a simple construct.

A. C. Gimson. 4n Introdusion to the Pronunciation of English. London, 1962. p. 128.
G. P. Torsuev. Voprosi aksentologii sovremennogo angliyskogo yazika. M., 1960, pp. 41-58.
5. Conclusion

This study demonstrated that polysyllabic words, phrases and abbreviations exhibit only four distinct
accentural-syllabic patterns.

Primary

Primary followed by secondary

Secondary followed by Primary

Secondary syllables followed by one primary stress

This is in direct contrast to previous work and demonstrated that accentual structure in spoken English has been
overanalyzed and made unnecessarily complex.
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