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6.3. EXPERIMENTAL INVESTIGATION OF 

WORD STRESS 

In the middle of the 20th century the acoustic nature of stress began to be 

investigated with the help of electroacoustic experimental methods which at that time 

began to be applied in different laboratories of experimental phonetics in our country 

and abroad.  

In the experimental study of the nature of word stress, D.B. Fry asserted that 

duration and intensity were both cues for judgement of word stress, but duration was 

more effective than intensity (Fry D.B., 1955). 

Observations of other scientists supported his point of view (Соколова M.A., 

1960; Торуев И.П., 1960). 

In a similar experimental investigation with an equal amount of experimental 

material and an equal number of speakers, as in that by D. Fry, Ph. Lieberman tried to 

prove that intensity is a more important component of word stress than duration 

though the fundamental frequency seemed to be more relevant (Lieberman Ph., 

1960). 

A number of scientists tried to prove on the basis of experimental analysis that 

fundamental frequency was the main acoustic cue, differentiating stressed and 

unstressed syllables in British and American English, drawing attention to the fact 

that the main acoustic correlate of word stress was not so much fundamental 

frequency, but the character of the movement of the tone, its deviation from the level 

tone (Bolinger D.L., 1958; Селезнёва И.С., 1960 and others). 

A contradictory result of the first experimental investigations of word stress 

may be explained by the following reasons: 

1. The experimental words and phrases read by one or two speakers were 

rather limited in number. The results, received in the process of experiment, were not 

verified with the help of exact methods of statistic analysis. Consequently, the results 

of experiments were not reliable. 

2. The acoustic characteristics of word stress were investigated in isolated 

words or in one word phrases, neglecting the influence of the position of the syllable 
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in the word, the communicative type of the phrase and consequently, the intonation 

structure of the phrase and its inference on the acoustic characteristics of stressed and 

unstressed syllables were neglected. 

3. The correlation between the acoustic parameters of word stress was not 

discussed, while it is impossible to examine the nature of word stress without 

studying the correlation of its acoustic characteristics and the share of each of them in 

producing the effect of stress. 

Word stress in Ukrainian has not been the object of special experimental 

investigations until the 1960s. 

In view of this the nature of word stress in English and Ukrainian was one of 

the most urgent and open problems for study. 

To obtain reliable data of acoustic cues of word stress it is necessary to take 

into consideration the following requirements: 

1. The amount of experimental data and the number of speakers should be 

statistically sufficient to ensure reliable results of the experiments. A sufficient 

number of male and female speakers will make it possible to account physiological 

and gender variations. 

2. Stressed syllables should be represented in different positions in the word – 

at the beginning of the word and at the end of it. Stressed and unstressed syllables 

should be compared in similar positions. In this way the influence of the position of 

the syllable on its physical characteristics could be taken into consideration. 

3. To avoid the influence of the intonation structure on the characteristics of 

word stress, stressed and unstressed syllables are to be analysed in different 

communicative types of phrases. Those characteristics which are explained by the 

variations of the intonation structure – movement of the tone, its level, etc., belong to 

sentence stress, not to word stress. 

4. All the quantity results of the experiments are to be subjected to mathematic 

statistic analysis to prove their reliability.  
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In the 1970s an experimental investigation of English and Ukrainian word 

stress observing all the requirements stated above was undertaken (Бровченко T.A., 

1972). 

The material chosen for experimental analysis was a group of stress pairs of the 

type “'accent” (noun) and “ac'cent” (verb) in English and of the type “брати” (verb) 

and “брати” (noun, plural) in Ukrainian, in which a change in grammatical function 

was associated with a shift of stress from the first to the second syllable. 

The pairs of words, the primary difference between which was in the stress 

pattern, made it possible to compare stressed and unstressed syllables similar as to 

their sound composition and position of the syllable in the word, i.e. the same vowels 

under stress and without it. 

To obtain reliable data of acoustic cues of word stress it was necessary to 

consider the structure of the phrases and their intonation patterns, because the 

acoustic characteristics of a syllable may depend on them. Therefore, by acoustic 

cues of word stress we understood only those of them which remained invariable 

under six types of pronouncing conditions: 

1. Individual physiological and gender peculiarities, i.e. those explained by 

individual and physiological characteristics of voices, individual variations typical of 

a speaker’s voice and variations typical of male and female voices had to be 

considered. 

2. It was necessary to investigate the influence of individual characteristics of 

vowels on the physical nature of word stress and therefore, the comparison of the 

same stressed and unstressed vowels was the main type of the experiments. An 

additional test had to be undertaken both in English and Ukrainian when stressed 

vowels were compared with the unstressed vowel within one word.  

3. The syllabic structure of the experimental words had to be taken into 

consideration. Acoustic characteristics of two- three- and four-syllable words had to 

be compared. 

4. As the position of the syllable in the word might also influence the acoustic 

characteristics of word stress initial and final syllables had to be also analysed 
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separately and the data had to be compared to avoid the influence of positional 

conditions of the syllable. 

5. The intonation structure of the experimental phrases had to be taken into 

consideration. To avoid the influence of intonation on the acoustic characteristics of 

word stress, the groups of one-word phrases, pronounced as statements and those 

pronounced as general questions had to be analysed separately. 

6. The characteristics of syllables in one-word phrases had to be compared 

with those characteristics in extended phrases which had to be also analysed 

separately and the results had to be compared. 

As a result, all the precautions were taken in this book to define exact 

characteristics of word stress despite different conditions of pronunciation and 

different grammatic and intonation structure of the utterances.  

For a detailed investigation of word stress in English and Ukrainian, in order to 

explore the situation in a more controlled fashion, two sets of experiments were 

carried out. 

The first set of experiments implied the quantitative analysis of absolute and 

relative acoustic characteristics of similar syllabic vowels in pairs of words differing 

in stress. The purpose of these series of experiments was to get a clearer 

understanding of the difference between the acoustic characteristics of stressed and 

unstressed syllables under different conditions of pronunciation. 

The second set of experiments implied the analysis of the relation of absolute 

values of total energy, intensity, duration and fundamental frequency of stressed 

vowels to the characteristics of the corresponding unstressed vowels in pairs of 

words. 

The aim of those experiments was to take into consideration the difference in 

the quality of stressed and unstressed vowels and reveal those characteristics which 

were typical of stressed syllables and were vividly opposed to the unstressed ones 

within the same word despite the difference in vowels. 
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Gender peculiarities of stressed and unstressed were also taken into 

consideration. Male and female voices were analysed separately and the data 

compared. 

The analysis of relative acoustic characteristics made it possible to define the 

physical nature of word stress, to reveal the main acoustic characteristics of word 

stress and its components. The analysis of the relative acoustic characteristics 

provided conditions for a detailed investigation of the parameters of word stress in 

English and Ukrainian. 

Several independent experimental studies and the statistical analysis of the data 

(implying the calculations of measures of central tendency, variability, reliability and 

other measurements) made it possible to obtain reliable material concerning the 

acoustic and perceptual cues of word stress in English and Ukrainian. 

The following measurements of acoustic characteristics in each utterance were 

carried out: 

1. Peak intensity, measured in conventional units (conv. units). 

2. Duration, measured in milliseconds (msec). 

3. Total acoustic energy, i.e. the integral of the amplitude over time, measured 

in conv. units. A special device has been employed to integrate the area under the 

intensity curve represented by the intonogram. 

4. Peak, fundamental frequency or pitch, measured in cycles per second (cps). 
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