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Abstract

This study investigates whether rhyth-
mic units influence tonal realizations in
Thai connected speech. The informants
are three female radio announcers, 26
and 30 years of age. Their speech was
recorded prior to informing them about
the study. They were then asked to read
two sets of tone checklists: unchecked
and checked syllables. For each tone,
five tokens were selected for each fol-
lowing context: (1) a salient syllable in
one-syllable, two-syllable, and three-
syllable rhythmic units, and (2) a weak
syllable in a two-syllable rhythmic unit,
the first weak syllable and the second
weak syllable in a three-syllable rhyth-
mic unit. The fundamental frequency
values of all of the tokens were analyzed
and recorded using WINCECIL and
EXCEL. Line graphs were drawn to
show the realization of different tones
in different contexts. WINPSY 0602
2000 (School of Psychology, University
of New South Wales) was used to ana-
lyze whether the variation between tone
shapes is statistically significant.

The different are statistically significant
when the tonal characteristics of the sa-
lient (S1, S2, S3) and of the weak (w2,
w3/1, w3/2) are compared with the ones
of the citation form (CF). However, the
FO value of different types of stressed
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or salient syl-lables do not differ from
each other in a significant way for level
tones and so of unstressed or weak syl-
lables. These findings suggest that in
studying tonal variation, rhythm only in-
fluences contour tones.

Introduction

Rhythm exists in every language. When-
ever we speak, there's always rhythm.
Though it is said that, sometimes,
rhythm is what we feel, it is defined as
timing and interval time of syllables.
Syllables, therefore, are the fundamen-
tal unit of thythm. And syllables are also
important as members of each rthythmic
unit.2 Each rhythmic unit cannot be

2 Rhythmic Unit is the fundamental unit of
thythm known as the foot. Halliday (1970,
p.1) said “The foot, therefore, is like the “bar’
in music; and a spoken sentence consists of
a succession of feet, in the same way as a
piece of music consists of a succession of
bars.

Each foot, in turn, consists of a number of
syllables, one or more; and the first syllable
in a foot is always salient. The salient syl-
lable carries the beat. ‘Salient’ can be thought
of as meaning ‘stressed’; but we shall use
the term °‘salient’, suggested by Professor
David Abercrombie, in preference to
‘stressed’ because ‘stressed’ has been made
to mean so many different things that its use
here could be confusing.

Each foot normally consists either of one
salient syllable alone or of one salient syl-
lable followed by one or more non-salient,
or weak syllables. Thus, again like the bar
in music, the foot always begins with a beat.
But a musical bar may also begin with a rest,
a silent beat; and this explains the use of the
word 'normally’ just above, because the same
is true of the foot in English speech. A foot
may begin with a silent beat without the
rhythm becoming disrupted or lost.”



equal in time, but it is relatively equal
in time. For temporal school®, in each
rhythmic unit, first syllables are always
full syllables (or 'stressed’) with or with-
out reduced syllables (or 'unstressed') in
the next position. For Thai, as a tonal
language, the syllable is important both
as a member of the rhythmic unit, and
also as a carrier of pitch, which is sig-
nificant in distinguishing the meaning
in word level. If full or reduced syllables
do affect tones, we expect, therefore that
the rhythmic unit should also influence
the tone.

For examples: Thai sentences;

| mé: | ndim | y¥? | cap | ----1

|” mé€: | nd:m | y¥?| cap | ----2

The first and the second sentences have 4
rhythmic units, but different meaning. The
first sentence means 'Mother, there’s a lot of
water.' the second sentence means ‘There are
so many rivers.” The first foot of the first
sentence consists of only one syllable: a sa-
lient syllable. But the first foot of the sec-
ond sentence consists of two syllables; a sa-
lient syllable thatis a silent beat (*) or pause,
and a weak syllable.

3 Speech rhythm scholars are divided into
two schools. The first one is the Traditional
School (Abercrombie, 1967); the purpose
was to use rhythm to make reading poems
beautiful and enchanted. For this school, in
each rhythmic unit, both stressed and un-
stressed syllable could be the first syllable
in each rhythmic unit. The second one is the
Temporal School. David Abercrombie, who
was influenced by psychologists, is the
leader. This school uses the musical prin-
ciple that every musical bar must start with
a beat or pause, followed by none or some
other notes. Isochronousity of musical bar
has been adapted to the concept of isochro-
nous speech. The subtypes of rhythm in
speech found up to present are three: syl-
lable-timed rhythm such as French, stressed-
timed rhythm such as Thai and English, and
mora-timed rhythm such as Japanese (La-
ver, 1994).
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Previous studies revealed that rhythm
affected syllable length, in Thai, both
in normal and esophageal speech
(Luangthongkum, 1977, 1983; Gandour
etal., 1986). Later, it is said to have ef-
fect on Thai tones, but in the contexts
of stressed and unstressed syllables
(Hiranburana, 1972; Potisuk et al 1994,
1996; Tingsabadh&Deeprasert, 1997
and Pinijarom, 1990). Recently, speak-
ing rate, which determines speech
rhythm was also found to influence Thai
tones (Gandour et al., 1999). As men-
tioned earlier, in connected speech, all
kinds of syllables-stressed and un-
stressed--are superimposed by rhythm.
The previous research, though con-
cerned with connected speech, however,
has not yet dealt with rhythmic units,
which are the fundamental units of
rhythm. Thus, this study hypothesizes
that rhythm affects Thai tones and it in-
vestigates these effects. This study col- .
lected data without informing the infor-
mants about the study in order to obtain
near natural spontaneous speech. This
is a bit different from previous studies,
which obtained the data from reading
passages (Tingsabadh & Deeprasert;
1997, Pinijarom; 1990, etc.) or sentence
frames (Gandour et al., 1999).

Method

Subjects

The informants are 3 female Thai radio
announcers, between 26 and 30 years
old. They have run a conversational style
program at 101.5 Chulalongkormn Uni-
versity radio station.
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Speech Materials

Spontaneous speech was obtained from
the informants without giving notice
about the purpose of this study. After
collecting the data, they were then asked
to pronounce 2 tone checklist contain-
ing 2 sets of syllables: unchecked syl-
lables and checked syllables which were
subgrouped into long checked syllables,
short checked syllables ending with fi-
nal stops and short checked syllables
ending with final glottal stop.* These
data represented the citation forms
(CF).> The structure of the rhythmic
units® used in this study was then set as
in Table 1 in Appendix:

As shown in Table 1 (see the Appen-
dix), a one-syllable rhythmic unit con-
sists of one salient syllable or one pause
(S or *).A two-syllable rhythmic unit
consists of one salient syllable and one
weak syllable or one pause (also called
silent stress) and one weak syllable (Sw
or ~ w). A three-syllable rhythmic unit
consists of one salient syllable and two
weak syllables or one pause and two
weak syllables (Sww or ~ ww). In this

“In citation form, short checked syllables
with final glottal stop have been treated as
short checked syllables with final stops fol-
lowing Tumtavitikul (1992), who classifies
short checked syllables ending with a final
glottal stop as the coda of short checked syl-
lables, in the same group with short checked
syllables ending with stops.

> The tokens in citation forms are
(1unchecked syllables: kha:, kha:, kha:,
khd:, kha:, and (2) checked syllables: kha:t,
khat, khat, khat.

 Luangthongkum (1977, 1983) found that
those three rhythmic structures (one syllable
rhythmic unit, two syllable rhythmic unit and
three syllable rhythmic unit) occur in most
Thai speech, 60.99%, 20.57%, 13.47% re-
spectively.
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study, those three types of thythmic units
in Table 1 will be referred to as follows:
S1 for salient syllable in a one-syllable
rhythmic unit, S2 for salient syllable in
a two-syllable rhythmic unit, S3 for sa-
lient syllable in a three-syllable rhyth-
mic unit, w2 for the weak syllable in a
two-syllable rhythmic unit, w3/1 for the
first weak syllable in a a three-syllable
rhythmic unit, and w3/2 for the second
weak syllable in a three-syllable rhyth-
mic unit.

To study the effect of rhythm on Thai
tones, the series of fundamental fre-
quency (or tone shape) in the following
contexts were compared:

(1) salient syllable in a one-syllable
rhythmic unit and citation form
(S1~CF); salient syllable in a two-syl-
lable rhythmic unit and citation form
(S2~CF); salient syllable in a three-syl-
lable rhythmic unit and citation form
(S3~CF); weak syllable in a two-syllable
rhythmic unit and citation form
(w2~CF); the first weak syllable in a
three-syllable rhythmic unit and citation
form (w3/1~CF); and the second weak
syllable in a three-syllable rhythmic unit
and citation form (w3/2~CF).

(2) salient syllable in a one-syllable
rhythmic unit and salient syllable in a
two-syllable rhythmic unit (S1~S2); sa-
lient syllable in a one -syllable rhyth-
mic unit and salient syllable in a three-
syllable rhythmic unit (S1~S3); and sa-
lient syllable in a two-syllable rhythmic
unit and salient syllable in a three-syl-
lable rhythmic unit (S2~S3).

(3) weak syllable in a two-syllable rhyth-
mic unit and the first weak syllable in a
three-syllable rhythmic unit (w2~w3/1);
weak syllable in two-syllable rhythmic
unit and the second weak syllable in a



three-syllable rthythmic unit (w2~w3/2);
and the first weak syllable in a three-
syllable rhythmic unit and the second
weak syllable in a three-syllable rhyth-
mic unit (w2~w3/1).

The overall 1,301 tokens were studied
using WINCECIL. Line graphs were
then drawn using Excels.

By using WINPSY 0602 2000, statistic
method called Trend analysis was used
to test the differences of tone shapes in
those contexts above. Three character-
istics of tone shapes were tested; linear
(straight line), quadratic (bend curve)
and pitch height. It is found that differ-
ences occur when; (1) all characteris-
tics (linear, quadratic and height value)
are statistically significant, (2) two char-
acteristics (linear & quadratic, linear &
height value and quadratic & height
value) are statistically significant, and
(3) only one characteristics (linear, qua-
dratic or height value) is statistically sig-
nificant. It is also interesting even when
F-value’ is near critical value since this
means the possibility of significant dif-
ference, if more data are collected. If
there is no statistic significant, rhythm
has no effect on the tones.

Results

I. Tonal realization in salient and
weak syllables in each rhythmic
unit compared to the citation
forms

"F-value, about 4.60 is the critical value . If
the obtained test F-value is less than 4.60,
we can infer that there is no significant dif-
ference in tone shape, direction and height
between contexts. But if the F-value from
calculation is higher than 4.60, we can infer
that there is a significantly different tone
shape, direction or height between contexts.
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In comparing between the salient and
the weak syllable in each rhythmic unit
(from now on called the salient and the
weak) to the citation forms (S1~CF,
S2~CF, S3~CF, w2~CF, w3/1~CF, w3/
2~CF), it was found that there was varia-
tion in tonal realizations. See Figure 1
and Figure 2® in the Appendix.

The differences found when comparing
S1, S2 and S3 to CF, respectively, var-
ied. The difference between S3~CF is
greater than the difference between
S1~CF and S2~CF.

When comparing S1~CF, one type of
characteristic of tone shapes was found
different. When comparing S2~CF, one
to two types of characteristic of tone
shapes was found different. When com-
paring S3~CF, one to three types of char-
acteristic of tone shapes was found dif-
ferent.

It is to be noted that in falling tone three
types of characteristic differ.

The differences found with the compari-
son of w2, w3/1 and w3/2 to CF, respec-
tively, varied See Figure 1 and Figure 2
in the Appendix. The difference between
w3/2~CF is greater than the difference
between w2~CF and w3/1~CF.

In the context of the comparison be-
tween w3/2~CF, one to three types of
characteristic of tone shapes was found
different in both level and contour tones.
While one to two types of characteris-
tic of tone shapes was found different
when comparing w2~CF and w3/1~CF.

¥ As in Figure 1 and Figure 2, thythmic unit
in citation form, the salient and the weak
show parallel variation.
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Again, in falling tone, three types of
characteristic differ.

And in high tone, the tonal realizations
in quadratic shape differ instead of lin-
ear shape as expected in all level tones.

The greater difference when comparing
S3~CF and w3/2~CF is due to the dura-
tion of S3 and w3/2 that differ much
from CF than the rest contexts (see Table
3). In the context of citation forms, syl-
lables have the longest duration. Of the
shorter duration are the syllables in the
salient, and the shortest duration is in
the weak.

II. Tonal realization of the salient
and the salient; the weak and the
weak in different rhythmic unit

The differences found when comparing
(1) S1~82, S1~83 and §2~83, and (2)
w2~w3/1, w2~w3/2 and w3/1~w3/2 are
shown in Figure 1 and 2 in the Appen-
dix.

However, the statistic results show that
the differences found when comparing
between S1, S2 and S3 (S1~S2, S1~83
and S2~S3) are not varied which is simi-
lar to the comparison between w2, w3/
1 and w3/2 (w2~w3/1, w2~w3/2 and
w3/1~w3/2). See Table 4 and 5 in the
Appendix. In all contexts, one to two
types of characteristic were found dif-
ferent.

Similarly, the high tone realization is
similar to the result in I. noted above
that its shape varied significantly in qua-
dratic characteristics like contour tone.

As for the rising tone, the result agrees
with Luksaneeyanawin’s (1983), that it
is still keeps rising shape in most con-
texts.
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Discussion

From the result noted above, high tone
seems to be the most distinctive. Pho-
netically, previous research found that

- high tone was realized as high level.

However, this research found that in the
context of citation forms (see Figure 1
in the Appendix), high tone has mid-ris-
ing shape. These findings support the
observation of Abramson (1979),
Tumtavitikul (1992) and Potisuk et al.
(1994) and Chuwarahawong (2000) that
the Thai high tone has rising contour.
Teeranon (2002) has found that within
90 years between 1911 and 2000, high
tone has change a from high falling to
mid-rising. Therefore, Standard Thai
tones might have two level tones, the
mid and the low. The other three tones
are contour tones: high, falling and ris-
ing. This is not yet the fact; the ques-
tion 1s left to further study.

Tonal realization of the salient in one-
syllable rhythmic unit is very similar to
tonal realization of the citation forms.
While tonal realization of the salient
syllable in other structures of the rhyth-
mic unit is less similar to tonal realiza-
tion of the citation forms. Since the sa-
lient syllable in a one-syllable rthythmic
unit takes more time in production con-
trast to the salient in other rhythmic
units. For tonal realization of the weak
syllable in thythmic unit, the realization
of the second weak in three-syllable
rthythmic unit physically remarkably dif-
fers from tonal realization in the cita-
tion forms. (See Figures 1 and 2 in the
Appendix) Though the time used in pro-
ducing the second weak in three-syllable
rhythmic unit is different from the first
weak in three-syllable rhythmic unit.
(See table 3 in the Appendix) It can be
inferred that the number and position of
the weak syllable does not destroy in-



herent physical of tonal realization.

The result agrees with Luangthongkum's
(1977, 1983); she mentioned that real
time and the duration ratio of rhythmic
unit must be treated in different dimen-
sion. From Figure 1, tone shapes of the
first and the second weak syllables in a
three-syllable rhythmic unit are differ-
ent, though, they have the same dura-
tion ratio of */,. See Table 3 in the Ap-
pendix.

The results also agree with Potisuk et al
(1994) i.e, tonal characteristics of un-
stressed syllables are clearly different
form stressed syllables. This can be in-
ferred that it may not be necessary to
study tonal realizations by taking thythm
into account.

Conclusion

In the preséﬁi;ation of results, the five
Standard Thai tones were divided into
two groups: level tones (mid, low, and
high) and contour tones (falling and ris-
ing). The study finds that in the case of
the salient syllables, rhythmic units sig-
nificantly influence the tonal realiza-
tions of contour tones in most contexts,
but they do not have the same effect on
level tones. In the case of the weak syl-
lables, rhythmic units influence tonal
realizations only in some contexts for
both level and contour tones. However,
there are a few interesting exceptions in
both the salient and the weak syllables.
Tonal realizations of the high tone in
short checked syllables differ signifi-
cantly when occurring in two- and three-
syllable rhythmic units. The falling tone
differs markedly from the rising tone.
While the rhythmic units significantly
influence the variation of the falling tone

in unchecked syllables in most contexts,
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they have much less influence on the
rising tones.
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Table 1: The structure of the rhythmic units used in this study

The structure of rhythmic units Symbol used
one-syllable rhythmic unit S| S1
[~ | -
two-syllable rhythmic unit |Sw] S2, w2
| "wl = w2
three-syllable rhythmic unit |Sww] S3, w3/1, w3/2
| ~ww] |-, w3/1, w3/2
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Table 2. Tonal realization in the salient and weak syllables in each rhythmic unit compared

to the citation forms™

Contexts

tones

Types of
characteristic

Level

contour

Mid

=

ow

High

Falling

rising

Unchecked

Long

checked

Short

checked

Unchecked

Short
checked

Unchecked

Long

checked

Ended with stop
Ended with glottal
stop

Ended with stop

Ended with glottal
stop

S1~CF

Linear

Quadratic

Pitch height

Conclusion

S2~CF

Linear

Quadratic

Pitch height

Conclusion

S3~CF

Linear

Quadratic

Pitch height

Conclusion

w 2~CF

Linear

Quadratic

MR EC EAEA R PN ol e BRI ol o

sl Qe |||l 2= X |5 =

Pitch height

Conclusion

w 3/1~CF

Linear

Quadratic

Pitch height

Conclusion

w 3/2~CF

Linear

Quadratic

Pitch height

Conclusion

P PPN P [ PR e Pl P EA PN P PR E S PN PR ] e el e

SOl SRS N P P P (- - P P P e P PN Rl - P el

| PR N e P P e B B el M A P ) e (ol e

P IR PN P R P N ) e P B el e P N PR P P o e

Y PRV PR P PP T D (T U PR P P e PR s el el e N el

U S N I o P el P o PR PR ET Bl R e P [ P e

2 ||| 2] K|l =] <

2 || s | | P | <

¢><<.¢4><4¢¢><¢¢<’.4¢¢¢>€¢44><><4

PN PREAPE P PN P [P e P e P PR PN P P P B [ e

¢><X¢¢X><4¢><><¢¢><¢44><4¢¢><¢><

10\ = statistically significant

X = not statistically significant

* = probably statistically significant if more data
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MANUSYA: Journal of Humanities 5.2, 2002

Table 4. Tonal realization comparison of the salient syllables in each rhythmic unit

Level contour
tones | Mid Low high falling rising
S B E = E o] E’
2ecl - =elh g S
Contexts £ - < =
o s g | =
5 |25 £ g8
=z E @ & R
characteristic 23] [5 %) Lﬁ
Linear X X y \ X X X X it X X
S1~82 Quadratic % X % % X = X X v R \
Height value X X X X X X X X X \ X
S1~82 Conclusion X X \ v X X X X \ + \
Linear X X X X X X X X X \f X
$1~S3 Quadratic X X X X X X X X \ X V
Height value \ X X X X X X X X X 2%
$1~83 Conclusion A X X X X X X X \ A V
Linear Y X X y % X y X X X e
$2~53 Quadratic 0 X b4 )4 X X i \1' t X X
Height value & X X X X X X X X X X
$2~83 conclusion % = B Y X X J V \ % =
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Table 4. Tonal realization comparison of the salient syllables in each rhythmic unit

Level contour
tones | Mid Low high falling rising
3 3 |3 3 3 3 3
v [5] Q 2 (2] ~ [3)
2 = 2 & = 2 2
B o 3 |z s
= = o = o = =]
= & & = 7 = =
Contexts = = = =
g 3 2 B
w —ab vy -
b= £ = = &
e 2 E=
(7] =} (7] o
Typesof‘ A 'g _g 'g a2
characteristic m U;-:'l m LIGJ
: Linear X X N \ X X X X N X X
S1~82 Quadratic b X e X % X % X N % \
Height value X X X X X X X X X A X
S1~S2 Conclusion X X \ \ X X X X v \ +
Linear X X X X X X X X X + X
S1~S3 Quadratic X X X X X X X X v X +
Height value N X X X X X X X X e X
S1~83 Conclusion \ X X X X X e X \ V R
Linear X X X Y X X v X X X X
§2-S3 Quadratic X X X % X X X \ A % X
Height value * X X X X X X X X X X
S2~83 conclusion X X X Y X X + v + X X
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