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ABSTRACT 

53 subjects, aged 11-13 years, native speakers of 15 various 
languages (of the Austronesian and Sino-Tibetan family, as 
well as Japanese, Korean and Vietnamese) were recorded 
reading English sentences containing phonotactically 
complex nonsense words. It was hypothesised that a degree 
of difficulty in pronouncing those words would correlate 
with the complexity of a given consonantal cluster, as 
measured by the Optimal Sonority Distance Principle 
(OSDP). The latter factor was expected to be a universal 
criterion, underlying the performance of all subjects, and 
surpassing other relevant factors, such as the structure of 
the subjects’ mother tongue, their experience with English 
or their other capacities and motivations. Preferred clusters 
are expected to be easier and less susceptible to reductions 
and assimilations than the dispreferred ones. Apart from 
theoretical implications, discovering those universal 
tendencies is highly relevant for the development of foreign 
language teaching methods and materials. 

1. INTRODUCTION 

This paper will consist of four parts. Firstly, the model of 
phonotactics in Beats-and-Binding (B&B) Phonology [5] 
will be briefly introduced. Secondly, general predictions of 
the Optimal Sonority Distance Principle (OSDP) will be 
derived and illustrated graphically. Thirdly, the experiment 
will be described. Fourthly, part of the results of the 
experiment will be summarized and a preliminary analysis 
will follow. 

2. PHONOTACTICS IN B&B PHONOLOGY  

Beats-and-Binding Phonology is embedded in the 
epistemological framework of Natural Phonology [7,8,1] 
and Natural Linguistics [2,3,4,6]. This entails that it is 
constructed as a preference theory rather than a general 
descriptive theory, and it employs the epistemological 
approach of functional explanation.

Beats-and-Binding phonology is a theory which accounts 
for the representation of segments in sequences. 
Specifically, it focuses on explaining how sequences come 
into being as well as which sequences are preferred to 
others and why. B&B phonology assumes the minimal 
units of a beat (B) and a non-beat (n), prototypically 
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d by, respectively, a vowel and a consonant. 
nces of non-beats, realised by consonant clusters, 
 from reorganisation of the basic beat/non-beat 
ure of sequences. The resulting clusters are subject to 
tactic preferences specified for all positions within a 
 i.e., a given cluster qualifies best to function as 
initial, -medial or -final on the basis of the preference 
eys. The phonotactic preferences specify the 
sally required relationships between distances in 

ity within clusters which guarantee, if respected, 
vation of clusters. If not respected, phonotactic 
ences guide the changes (e.g. in acquisition and 
stylistics) leading to the improvement of structure. 

rs, in order to survive, must be sustained by some 
counteracting the overwhelming tendency to reduce 
ds CV's. This force is a contrast of sonority. The 
al Sonority Distance Principle (OSDP) defines the 

in which segments should order themselves in a 
ssful sequence: the relations between sonority 
ces between pairs of neighboring phonemes should 
timally balanced. Optimal sonority relations take the 
of well-formedness conditions holding for double, 
and n-member clusters in all positions in a word, i.e., 
, medial and final. They refer to the sonority values of 
ale below:  

 sV L N F aF P 
 1 2 3 4 5 6 

Figure 1: The sonority scale. 

cale is modifiable (e.g., one can argue for placing 
tes together with plosives); the above version will be 
for the purposes of this paper. Sonority itself is 
stood as a perceptual effect brought about to the ear 
nner of articulation of sounds, i.e. all aspects of sound 
ction contributing to manner. These are: (a) 
re/shape/obstruction of the vocal tract; (b) energy 
d during production; (c) complexity of 

ents/configurations of articulators involved.  

ity, however, is not the only factor contributing to the 
ll perceptual effect obtained by a cluster of sounds. 
the language user actually prefers, considering the 

 of both his/her speaker- and listener-self, is mediated 
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by place of articulation and voicing 1  values of the 
consonants involved. In fact, it may turn out to be more 
correct to talk about a net auditory distance to which all the 
three factors contribute (sonority, POA and voicing) rather 
than sonority distance alone. 

3. UNIVERSAL PHONOTACTICS  

The following phonotactic preferences hold for double2

clusters of consonants:  

• double initials C1C2V

sondis (C1,C2) ≥ sondis (C2,V) (1)

In word-initial double clusters, the sonority distance 
(sondis) between the two consonants should be greater 
than or equal to the sonority distance between a vowel and 
a consonant neighbouring  on it. 

Sonority distances between segments as specified by the 
phonotactic conditions show a regular distribution when 
plotted on a two-dimensional diagram. The diagrams will 
be referred to as Cluster Spaces. 
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Figure 2: Cluster Space of preferred double initials. 

Within a Cluster Space we can differentiate among degrees 
of preferability of clusters: the best (i.e. the most preferred) 

1 Voicing used to be included in some sonority scales, since 
voiced sounds are more sonorous than voiceless ones. 
However, a distance between sounds of different manners 
is not compatible with a distance in voicing: one cannot 
order one scale along two criteria.  

2 For lack of space, only double clusters will be discussed in 
this paper. 
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4. THE EXPERIMENT  

The subjects of an empirical research were 53 students 
(aged 11-13) of a middle school in Honolulu, HI, who 
participated, at different levels, in the school’s ESL 
programme. Their native languages were:  Chinese 
(Cantonese and Mandarin), Chukese, Japanese, Korean, 
Kosraean,  Marshallese, Palauan, Polish, Ponapean, 
Samoan, Tagalog, Tamil, Vietnamese, and Filipino 
(=Cebuano=Visayan). The subjects were asked to read 83 
short sentences which consisted of the same carrier phrase I
haven’t seen a X before! with an embedded nonsense word 
X. All experimental words had a trochaic prosodic structure 
and alternating phonotactic structure. The subjects were 
told these were new English words, though their 
phonotactics often departed from the English constraints. 
The word token represented a systematic review of double 
(two consonants) and triple (three consonants) cluster types 
in initial, final and medial position: 17 initial doubles, 13 
final doubles, 38 medial doubles, 5 initial triples, 5 final 
triples, 4 medial triples. For each sonority combination (i.e. 
according to manner), two articulatory variants were 
included (more and less similar according to place of 
articulation). Among obstruents only voiceless were 
selected. In double clusters all potential combinations of 
the manners included in the sonority scale were used; in 
triple clusters, only some combinations were exemplified. 
Some other minor criteria were also followed when 
composing the tokens. All clusters came from the Cluster 
Spaces (Fig. 2,3,4 and for the triples), i.e. observed the 
preferences (1), (2), (3) and for the triples, but to varying 
degrees. 

The subjects were recorded in the school setting, by means 
of a minidisk Sony recorder and an unobtrusive flat 
microphone, in the presence of the experimenter.  

5. PRELIMINARY RESULTS AND ANALYSIS  

A huge amount of data has been obtained in the experiment: 
4399 word tokens from a variety of talkers. The data can be 
analyzed from many perspectives, taking into account the  
15 native languages of the subjects, their competence in 
English, their familiarity with an English-speaking 
environment as well as the incapacities of a few of them. 
Below I present part of the results for 21 of the subjects (of 
which 4 were illiterate and one had a cleft palate) based on 
an auditory analysis. 

The readings can be subdivided into a number of categories 
depending on the ways  in which the subjects rendered the 
clusters. Here only the two-consonant (double) clusters will 
be partly discussed. For example, for initial doubles, a 
cluster was either correctly pronounced, i.e. CC-, or broken, 
i.e. CVC-, or changed into a medial cluster, i.e. CVCC-, or 
reduced, i.e. C- (either by C1 or C2), or changed in still 
another way, e.g. into a different cluster. Again, one needs 
to analyze all the renderings in detail, for instance, the 
preferred direction of those changes. Here, the above 
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Figure 5: Initial doubles: realizations. 
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 shows that 45% of all initial cluster productions were 
t.  Otherwise, subjects resorted to various other 
ies (also Fig. 5.), in an attempt to avoid a cluster 
ding to a CV-preference) or to produce the least 
sive” one, i.e. a medial cluster. Fig. 6 demonstrates 



that all clusters got at least some correct renderings, which 
proves their overall acceptability (cf. a Cluster Space of 
preferred initials, Fig. 2).  However, a comparison of the 
way the subjects ranked the clusters (based on their 
frequencies) with the universal ranking derived from 
preference (1) and Fig. 2 (marked by numbers from 1 to 5 
on Fig. 6), shows a number of discrepancies. In other words, 
the subjects either over- or underestimated some clusters. 
Many of the cases can be readily accounted for by referring 
to POA factor (cf. discussion in section 2), e.g. kr- is ranked 
higher by subjects than pw- due to a small articulatory 
distance in the latter. Other cases can be explained by 
reference to other already mentioned conditions (work in 
progress). Also, an auditory analysis needs to be verified 
acoustically. 

Similar conclusions at this stage can be drawn for double 
final and double medial clusters. Significantly, the 
percentages of corrects renditions (66% medial, 45% initial, 
41% final) also reflect universal phonotactic predictions. 

• final doubles -CC 

 -CC
41%

 -CC-
20%

 -VCVC
15%

 -C1
11%

 -C2
10%

other
3%

Figure 7: Final doubles: realizations. 

• medial doubles –CC- 

 -CC-
66%

 -CVC-
11%

 -C-
19%

other
4%

Figure 8: Medial doubles: realizations. 

In conclusion of this first step in the analysis of the data one 
observation is certain: B&B phonotactics provides a greater 
potential for the interpretation of structure conditions than, 
for instance, a sonority sequencing generalization (SSG). 
Note that ALL initial and final doubles used in the 
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