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Development of an Evaluation Method on a Teacher’s
Speaking Skill and the Administration: A Basic
Research of Educational Technology

Ikuo KITAGAKI!, Member and Kimio SHINDO, Nonmember
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PAPER
SUMMARY An evaluation method is developed which is appli-

cable to teachers' training from the view point of speaking skill as
teacher's behavior. Speaking skill mentioned here can be refered
to phonetic expression technique or “a way of speaking” as a
more ordinal expression. In general, as reading a passage with or
without intonations makes difference in listeners’ impression, we
select the evaluation terms regarding the point. The development
is done as follows. ( 1) The speeches of experienced teachers and
several trainees were recorded in the digital method. (2)Letting
subjects listen to the records, selecting terms on each of which the
speech of experienced teacher differs from that of trainees, then
we regard each term as evaluation item. ( 3 ) In teachers’ training.
it is necessary to feedback aggregated result of the evaluation
immediately and let the trainee know it. So, we adopt radar chart
from the viewpoint of easiness of Jooking at and express the result
on it visually. Then we discuss an example of the administration
of the evaluation above using the method.

1. Introduction

Teachers training is one of the most important
programs at teachers colleges and departments of edu-
cation of any university. In the recent reconsideration of
its system, an emphasis is placed on practical teaching
ability and mastering teaching skill through teachers
training is highly valued.

Teaching skill is often evaluated from the view-
point of the contents of teaching such as appropriateness
of questions asked of the learners. In the classwork
analysis, teachers’ speaking is categorized according to
its content, and each category is compared . There
have been a few suggestions including analysis of class-
work atmosphere® and the analysis of its methods® and
they are applied to practical use according to each
purpose. It can be said that in many classwork analyses
contents of teachers’ speaking are commonly transfor-
med into written statements, and this information is
used as a basis for analysis for categorizing and measur-
ing the duration periods of each caegorized item.

When “speaking” is considered from listeners’ point

Manuscript received February 5, 1988.
Manuscript revised May 2, 1988.
1 The author is with Employment Promotion Corporation,
Sagamihara-shi, 229 Japan.
11 The author is with Fukuoka University of Education,
Munakata-shi, 811-41 Japan.

of view, it is needless to say that the listener’s.impres-
sion is influenced by the phonetic expression. Thus the
transformation of information as described above is
likely to result in a part of the information missing
mainly of the atmospheric or emotional aspects. For
example, reading a passage with or without intonations
makes difference in listeners’ impressions and their
attitudes. As in classroom teaching teachers’ skill of
controlling and encouraging learners is called for, evalu-
ation of teaching skill based upon such phonetic or
acoustic impression is considered to be important.

In this study, teaching skill is looked from the view
point of teachers’ speaking skill and the evaluation
method is developed'®.

In the second section and thereafter, selecting proce-
dure of evaluation items and the administration of the
evaluation are described. Here, major concerns are the
following points.

(1) Teaching skill is usually discussed as interaction
between teachers and learners, but speaking skill dealt
here is considered to be a primary and basic matter of
each trainee’'s way of speaking. In the development of
the evaluation method, a recorded tape of actual class is
used as original data and the part with relatively longer
period during which a teacher himself spoke is selected
to be analyzed.

(2) Evaluation of class given by trainees is often
compared with that given by socalled experienced
teachers. Following this fact, this study places emphasis
on those evaluation items and terms which cause a great
difference between trainees and experienced teachers.
(3) This evaluation of speaking skill for the purpose
of instancy and convenience, employs a method of hand-
ing out questionnaires to the class observers and ag-
gregating filled questionnaires after the class, and show-
ing them to trainees immediately. To make the question-
naires easily answerable S. D. (Semantic Differential)
method with paired question items is adopted and the
result is expressed visually using radar charts which
make aggregated data easy to look at.

The purpose of this study is to develop an evalua-
tion method which furnishes data to inspect speaking
skill of trainees. Evaluation terms used in the figure and
tables are translated into Japanese and shown in the
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Supplement.
2. Selgction of Evaluation Items

Class proceedings given by experienced teachers
and trainees were recorded in digital signals'. They
were two experienced teachers, Viand Vi, and five
trainees, Si, Sz, Ss, Siand Ss. The class recorded is on
the subject of science for the students in the second and
the third grade in junior high school.

The analysis was made using the introductory part
in a lesson unit when teachers speaking frequency was
relatively high.

The author listened to the recorded data spoken by
seven examinees and words characteristic to their
speaking skill were listed in order. They amounted to 53
words and were classified into (&) words related to
emotional aspects (28 items), and (b ) words related to
technical aspects (25 items). It is rather difficult to
distinguish them clearly, but this classification of (a)
and (b) is anyway carried out in order to clarify the
meaning of each item of the evaluation form and to
make the evaluation result easily understood. In the
following is given a description of selection procedure of
evaluation items for the emotional aspects mostly. First
of all, items forming antonyms are chosen from the 28
items in emotional aspects and shown in Table 1. The
upper part and the lower part of each category show
roughly “favorable items” and “unfavorable items”
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respectively..

Based on the paired items obtained by this prepara-
tory test, the following evaluation items were selected
considering their frequency of occurrence. The intro-
ductory part of spoken data obtained from the seven
examinees was listened by the four subjects (college
students) for two to three minutes', and 22 items were
answered by choosing one from the two answers, “appli-
cable or not”. When a subject agreed with an item even
for a part that was listened they were asked to answer
“applicable”. Thus answering “applicable” to both items
in a category could happen. In Table 1 p, and p, indi-
cates selection rate of “applicable”. ps and p, show aver-
age values of five trainees and two experienced teachers
respectively. s is ps— p». The size of |s] indicates the size
of difference between experienced teachers and trainees.
d is equal to (|sp|+]sa])/2 where s, and s, are “favorable
items” and “unfavorable items” respectively of each
category. The category with a large d value is the
category in which a great difference is observed between
experienced teachers and trainees. The asterisk * in the
most right column shows the three stages of the
difference in its size. In this study, the evaluation items
on emotional aspects are eight categories marked with
either a circle or a double circle. S. D. evaluation method
with five grades in which the paired items constitute the
both ends was formed, and this method was used for
answering sheets distributed to class observers (exam-
iners).

‘Table 1  Evaluation items for emotional aspects and aggregated result.

¢ Ps Py s d X
1. informal 32 50 ~-18
formal 16 _38 -20 29°
2. friendly 37 38 -1 1A
unfriendly 26 25 )}
. 3. distinctive 11 60 -49
€: Category . overfamilier 21 0 21 35 ©
t: Items 4. interesting 21 60 -39
boring 32 25 7239
Ps: Selected percentage 5. simple 21 13 8 10 A
of "be applicable" wordy 26 38 -12
for traineas 6. relaxed 21 7% -54 40 ©
Pyt Selected percentage tensed 26 0 26
of “be applicable” 7. in high spirits 32 38 -6 g A
for experienced in lov spirits 11 9 11
teachers 8. strong-minded 21 75 -54 a0 ©
unreliable 26 0 2
S: Pg - Py (X) 9. adaptable 26 63 -—-37 26 O
unadaptable 11 25 -14
d: Average value of [S|(Z) 10 steady 32 88 -56 a1 o
unsteady 26 0 26
%: Categorized d 11 scable a7 75 —28 30 o
© : d235 unstable 32 0 32
O : 35>d215
A 15X

t When recording, a simple preparatory test was conduct-
ed to adjust a gain dial of a tuner and to set distance between
a mouth and a wireless microphone so as not to induce
distortion in the sound wave.

1 The loudspeaker was set in the front of an usual lecture
room in an exposed fashion with its casing removed so as to
increase clarity.
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On the other hand, the evaluation form serving as
feedback to the trainees to be evaluated their class also
contains the same categories and employs the radar
chart as shown in Fig. 1(a) for easy visual interpreta-
tion.

Radar charts are employed due to following reason
although in general they can list only one of the paired
items.

From Table 1, average values §, of s, and §, of sa
are obtained as —30.4 and 9.3 respectively. Thus {§,/>
|54l, and it is considered to be sufficient to list “favorable
items” only for comparison between trainees and experi-
enced teachers.

Among the eight items listed in Fig. 1(a) the four
items, “interesting”, “distinctive”, “strong-minded” and
“steady”, can be identified as items of tension and the
rest four items as those of relaxation. Therefore, to plot
the collected data in this figure the spoken data can be
characterized by simple terms as “tension” and “relaxa-
tion” depending on the state of eccentricity. Figure
1(b) for “technical aspects” is given through the same
procedure as Figure 1(a) for “emotional aspects” de-
scribed above. The characteristic differences between

“emotional aspects” and “technical aspects” are the
distinctive
interesting strong-minded
relaxed steady
T~ - tension
adaptable stable s~ o

t/relaxatizn

informal

(a) Emotional aspects

speaking with pauses
and intonations

not regxmentnl

with
variations
in speed be easily obtained
M RS /
~ N semantic

~

/coustic\ N

distinctive
intonations clearly

audible

(b) Technical aspects

points of speech can

following two points: (1) There are some items for
which antonyms are difficult to be formulated and (2)
$pand §, are —26.0 and 17.0 respectively leading to |$,|
>|5.| but the difference is not so large as in the case of
“emotional aspects”. For this reason, supplementary
Fig. (c¢), “unfavorable item” or an item for which
antonyms are diffcuit to be formulated was added
besides Fig. (b) for “technical aspects”.

As “too late” and “too fast” listed in Fig. 1(c¢),
which may appear to be paired items at the first glance,
both belong to “unfavorable items”, consistency in the
measure is lost with Figs. (a) and (b).

The six items in Fig. (b) can be also divided into
two items, “semantic” and “acoustic”.

3. Evaluation of Speaking Skitl
3.1 Evaluation |

The answering sheet distributed to class observers
consist of 20 items including (a) 8 emotional items,
(b) 6 technical items and (¢ ) 6 supplementary items.
For evaluation five grades are given for (a) and (b)
and three grades for (¢). According to this evaluation
method, 75 college students were asked to evaluate the
spoken data produced by the seven examinees. The
aggregated result (the average value) for the two expe-
rienced teachers and the five trainees is shown in Table
2. Table (a) gives the average value for each teacher
(the average value of items) and Tables (b), (¢) and
(d) show average values for each item.

In this study, we compare the trainees with an
experienced teacher. As V, scores higher points than V;'s
as shown in Table (a). this subject is chosen as compar-
ing object with a trainee.

The aggregated results of V, and the five trainees
are shown in this table and also in Fig. 1. They show that
higher points are scored by V) in almost all the items.
When comparing each trainee with V, for each item, it
has been revealed that items which pertain significant
differences for all five trainees are those items with their

n

—~

like reading usage of words w0 8
a scenario is not natural £g
-

&0

€

-

less silence too fast

< >y

active expression
(less)

(c) Supplementary items

Fig. 1 Evaluation of speaking skill shown in radar charts.
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Table 2 Evaluation [ of speaking skill (by 75 college students).

»(3) Average value“a"of each itea for teachers

Experienced

teacher Trainee

Teachers v 1 V2 S 1 52 53 54 55

0
1
’
0
T

Emotional

oeen 4.0 3.7 /2.4 2.5 3.0 2.9 2.5
ol 3.8 8.6 :2.3 2.5 3.1 2.8 2.5
L
(b) Emoticnal aspects
interesting distinctive strong steady
-minded
xpecionced Vy g g 3.9 4.0 4.2
teacher v 3.9 4.1 4.2 4.3

Average valus for

2.4(5) 2.5(5) 2_6(5)2_3(5)

trainees §, ~ Sy

stabla informal sdaptable crelaxed

Bapertenced V| 4.2 3.4 3.7 4.3
teacher
Vo 4.2 2.1 2.7 4.1

Avetage value for

trainees 5, ~ 5,

{c) Technical aspects

nec 'p““"' .'"f'h points of
regimental intonations spaach '°°
Exparienced v[ 3 .3 3. 9 1.0
teacher V2 2.6 3.8 3.8
Average value fo )
tuh\uss,lj\'s,r 3-1(1) 2‘4(5) 2'3(5
clearly distinctive "'
audidle intonations speed
Experienced Vl 3.9 4. 0 3.6
teacher -V, 3.8 4.2 3.4
Average val fo
l:tlinl;sS,“:‘S,r 2.7(3) 2.7‘5) 2.7(4)
(d) Supplementary iteas
- slow . fast Skt
scenario
Experienced vl 1.9 1.8 I. 5
teacher V2 1.9 1.5 1.8
Average value fo 1) (2) (B
trainees S, ~ S,r 1.8 2.1 1.9
usage of less . much
vords silance silence
Experienced vl 1.5 2.1 1.7
teacher Vo 1.8 2.0 1.8
Average.value for 2 l(4) i 8(0) 2‘1(2)

trainees S~ S,
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upper right side marked (5) in the column. for the
average value of trainees S, ~ Ss in the table whereas the
test for the difference in the average value with V; was
conducted using Z scorest by two sided test. The case

7.0
experienced
6.0t teacher V, ")
t
5.0t
4.0t
3.0t
&traineesl

2.0
1.4 L 1 1 1 L

1.0 2.0 3.0 4.0 5.0 6.0

—>€

(2-D normal distribution is
assumed with @ = 0.5 and
df = 2)

a: factor scora of
emotional aspects

t: factor scora of

tachnical aspects
Fig. 2 Ellipses of equi-probability for distribution of scores by

an experienced teacher ) and a trainee S..

Table 3 Factor structure (The first factor).

After Varimax ravolution

Emotional interesting  distinctive strong steady  stable

aspects ~mindad
0.82 0.75 0.82 0.89 0.90
informal adaptable relaxed aiganvalue Aq
-0.21 0.32 0.73 4.19
not "_’"“n', vith points of  claacly
Technical regimental l;léo‘n;tllo;x; spasch -’ audible
et gl 21 0.83 0.83 Q.49
distinceiva - - :
intonations speed eigenvalue 14
0.81 0.62 2.70

1 In general, Z score expressed as
g X=X

Jof/N.+a§/Nz
where X, ¢* and N show the average of sampled data,
distribution of the population and number of the sample,
respectively, and suffixed number shows each of two popula-
tions. In this study, distribution of sample serves as distribu-
tion of the population.
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for less than four significant differences is also listed in
the same following manner.

Thus the clear distinction between an experienced
teacher and trainees is indicated. At the same time,
among the five trainees some dispersion is also observed
from. Table (2 ) with relatively higher scores for S; and
lower for S,. Let us examine, for example, the distribu-
tion of answers of 75 evaluaters for V) and Si. For the
answers to the eight items in the emotional aspects, the
first factor axis is obtained and then the factor score e
for that factor load is obtained. Similarly the factor
score ¢t for the technical aspects is also obtained. By
drawing an equal-probability ellipse (a=0.5, df=2) on
e-1 plane for the answer distribution, Fig. 2 is obtained
showing a great difference between V) and Si. In this
case, @ means the ratio of number of the data in the
ellipse by the total, and “df” means degree of freedom.
The range fore and t are 1.0<e<6.2 and 14 <¢<7.0
respectively derived from the value of each factor load
and the eigenvalue shown in the Table 3.

3.2 Evaluation Il

The evaluation of speaking skill was conducted
during the teachers training period. After a class starts
the answering sheets are distributed to the observers.
After the class they are collected and the aggregated
results are listed in the form shown in Fig. 1 and individ-
ual trainees are given feedback of the results. The result
of an experienced teacher V; was also given for refer-
ence.

During the teacher-training period trainees have
several class sessions for the same class. As trainees are
consideredto be inexperienced in the first class session,
this evaluation was conducted for the second and the
third class sessions. Four or five trainees are subjected
to be evaluated. When one of the trainees was in charge
of the class the rest including experienced teachers V,
V: and the author played roles of observers.

Part of the aggregated results is shown in Table 4
(a) and (b). In this Table (a), the average value of
the trainees for each item and (b) the average value of

the items for each trainee are shown. In the former two
or three items with higher average values and lower
average values are marked with a line overhead and
underlined respectively. From this result, the items in -
emotional aspects with relatively higher average values
are “distinctive” and “strong-minded” and those with
relatively lower average values are “adaptable” and
“informal” showing that the trainees are rather “ner-
vous”. In technical aspects, the items with relatively
higher average values are identified as “clearly audible”
and “the point of speech” and those with relatively lower
average values “speed” and “intonation”.

The direct comparison with the evaluation I (Table
2) is difficult as the listening environment of examiners
is not the same but a simple observation of the average
values of trainees shows that each item in both emo-
tional and technical aspects for the evaluation I tends
to score higher. One possible reason may be that visual
information and attendance to the actual training place
affected more or less the evaluation of speaking skill.

On the other hand, for the supplementary items in
Table 4(a) the average values for “scenario” and
“much silence” are relatively high (evaluation is low)
and the average values for “slow” and “usage of words”
are low (evaluation is high). Comparing with the items
with lower scores in the technical aspects described
above, “monotonous or boring” is a problem for trainees
to be considered. i

From Table (b) S;receives relatively low evalua-
tion compared with other trainees and seems to be in
need of individual instruction in teacher training. On the
other hand, it has been revealed that the dispersion of
answers by examiners for Syis large compared with
other trainees. It is probably because that this trainee
gave the first half and the last half of his lesson in a
different manner and the answering periods varied in
this case. It is reviewed that the evaluation period within
a class session should be specified.

4. Conclusion

Focussing on a teacher’s phonetic expression in the

Table 4 Evaluation 11 of speaking skill (by several class observers).

(a) Average values of trainees for each item

{b) Average value of items for each trainee

Emotional = interesting distinctive strong steady stable informal adaptable relaxed Trainees SG 57 58 Sg Sl 0
aspects -minded Emotional 3 3 2.4 3 5 3 2 2 7
3.8 a1 4.1 4.0 3.8 3.6 3.5 3.6 e '
N Technical
not 'P"u'“ _‘"_‘h points of clearly distinctive aspects 3.1 2.2 3.13.0 2.5
Technical  regimental intonations speach "' audible intonations speed
aspects [ =
2.7 2.6 2.8 3.6 2.5 2.4
Note: This is the second avaluation. A
- slow .. fast eeder usage of less much s the result
Supplexentary scenario words silence silence of the first evaluation is almost the sams, it
items 1.5 1.7 1.0 1.5 1.6 1.9 is omitted.
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classroom proceedings, this paper described an evalua-
tion meghod of the speaking skill applicable to teacher
training. Although the concerned scores can be plotted
on the chart developped here, the scores on it don't
indicate the detail training method directly even if he/
she scored low, thus correspondence of items in the
chart and the possible detailed prescription is ought to
be considered.

The basic training method concerned to the pre-
scription will be to listen to the record carefully and to
check the low score items.

As far as the technical items and the supplementary
items in the chart are concerned,the listener will under-
stand the faults rather easily because some items such
as “---slow”, “---fast”, “---silence”, “clearly audible” are
more or less involved in physical matters. And as to
semantic items such as“---regimental”, “point of speech
---" listening to the classroom proceedings of another
teachers who scored high for the items will be one
training method too.

On the other hand, the items listed in “emotional
aspects” are considered to be more concerned to atmo-
sphere, thus more abstract, and each item is less in-
dependent from the others. It is not easy to prescribe the
detail training method, but as a matter of fact, the more
practice of legturing or presentation in the front of many
audience and the more readiness of the concerned lec-
ture may be an important factor for the higher score.

Understandability, in general, is not only the prob-
lem of speaking skill above but also the problems of the
spoken content, teacher’s attractive skill and so forth.
And those problems will not considered to be indepen-
dent from the others. So, the evaluation chart
developped here will be more significant by aiming
reinforcement of teacher’s competency which has been
discussed thus far.
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Appendix

1. informal AR AR
formal Mz BLn

2. friendly HLADDAL
unfriendly RUAIZIOD

3. distinctive TLHDHS
overfamilier Bl Bl L

4 . interesting (S PR Ch
boring [A R R T A

5. simple RE A
wordy L K

6 . relaxed Lo Ly

LD

tensed FERNLO

7 . in high spirits Brady
in low spirits K[ID 0

8 . strong-minded LADE T
unreliable #in o

9 . adaptable FEEoH S
unadaptable By X h 00

10. steady Loamb L/
unsteady g L2

11. stable LiEL L

L unstable A
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Summary

In CAI development it is of vital importance to
assure an adequate design environment which readily
permits production of high quality educational
software. The authors, taking into consideration
the fact that the ease with which information
displayed on a screen is understood will greatly
influence the effectiveness of the learning process,
have developed a method for supporting screen
design. That is to say, they have developed a list
of concepts and design criteria normally used in the
development of educational use displays. The
purpose is, by constant reference to the concepts
and criteria given in this list, to help courseware
developers prepare well-designed screens. Because
authoring systems which often place restrictions on
screen design will come to be used more and more in
future courseware development, the authors also turn
their attention to authoring system design criterion.
In summary, this report concentrates upon the ease
of understanding displays used in computerized
teaching/learning systems.

Key Words : CAl, SCREEN DESIGN, DESIGN
CRITERION, EVALUATION CONCEPTS,
COURSEWARE, AUTHORING SYSTEDMS,
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1. Introduction
Concerning the proficiency of a person’s speech, it is

very probable that any impression depends upon some -

acoustic information. We here extract a statistical
characteristic of the length of the segment which means
the length of a passage spoken without pauses, then
suggest a significant factor as to the proficiency of
speech.

The author has worked on the characterization of a
teacher’s speaking skill based upon the acoustic in-
formation.!” As an unexpected data distribution was
observed by chance during the work, this data and its

3 % s

SHORT NOTE

B'BH 5

interpretation are also reported.”

2. Measurement of the Length of the Speech Segment
The classroom proceedings of several teachers were
individually recorded in an audio-digital way. There
were six members, one of them, so to speak, an ex-
perienced teacher and the others trainees (student
teachers). Each proceeding of several minutes was
listened to by subjects (seventy-five college students)
who evaluated the proficiency of each speech using an
answering sheet. The questionnaires consisted ‘of six
items all of which were concerned with phonetic features
including “distinctive intonations,” ‘‘speaking with
pauses and intonations,” and “not regimental.”” The
answering sheet was designed so that each item formed
an ordinal scale; the subjects checked a number from
one through five. One and five corresponded re-
spectively to the lowest and the highest proficiency.
When listening to the records, the subjects were not
informed which was the experienced teacher’s.

The scores were averaged both over all subjects and
the six items. The averaged scores ranged from 2.3 to
3.1 in the case of the trainees; on the other hand, the
highest score among the seven experienced teachers
was 3.8. This highest scoring teacher is hereafter
referred to as S,,;..

— tlme[s]

Seg.1 Seg.?2

Seg.3

“\»‘\v\fﬁ\\\

Seg.4 Seg.5

/2‘4”(‘? WEBEDFRK [/ TUVPERST /WBNAGHRNE /Zhea
fa NEINS, %CE/F)btb\ﬁﬂ')‘&ab\/T'Fab\/

THEnETh

HODERU TOITUNOWO MITE

IROJRONA BUSSHITSUNO SOREUO
KAITE ORIMASUNE KUDASAI

there are written the models of several kinds of

/HAZUD IHA KIMITA-/ PURINTOYO
/SUNE CHIIIND KUBATTE I1MASUGA,
TEHOTON! SOKON!
Seg.l: First of all,
Seg.2: in your hands,
Seg.3: you have a print, where
Scg.4:

metal, arn't there?
Seg.5: Look at them.

Fig. 1 Sound pressure level v in a teacher’s speech.
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The physical measurement was done for two speakers,
S.up. and Sy, who got the lowest score of 2.3. For
each data, the segment was measured for about two
minutes.

Figure 1 shows the sound pressure level for each of
five spoken segments of speaker Ssup.. Sound prssure
level v is adjusted so that the maximum value in the
analyzed period is to be 0dB. Each segment refers
to the period sandwiched between two pauses adjacent
to each other, neither of which was caused by a double
consonant. In this case a pause was defined as the
part where sound pressure level ¢ is lower than a certain
value of v,. Here, v, was set to be —35dB. So, a
segment can be said to be “‘a passage spoken without
pauses.” In the figure, the part between two slashes is
one segment.

The length /s of a segment was measured by ob-
serving the envelope on an x-t recorder with an ac-
curacy of +0.1s. The envelope of a segment is
shown in Fig. 2. In this figure, the starting point of
the segment is located just ahead of the first convex
curve, 6 dB lower than the maximum value. The
location of the ending point is determined almost in the
same way as the starting point.

Figure 3 shows the normalized frequency of oc-
currence of the length of the segments. The total
numbers of the segments were thirty and thirty-seven
for speakers Sg.,. and S;,, respectively. Those
figures were obtained as follows, considering the error
of measurement. Given a measured length of /, we
convert it to a possibility function f shown in Fig. 4:

f'—"l for lLSIO<Iu
Sf=0 otherwise

where lo—/,=0.1 and Iy—l=0.1 hold good. All data
were processed in the same way. And accumulating
all data, the distribution F was obtained. Then, we
got Fig. 3 through normalizing the distribution by the
maximum value F,,,.

A remarkable difference is observed comparing Fig.
(a) with Fig. (b). Figure (a) is characterized by bimodal
distribution. In the detail, the distribution is con-
centrated at 1 s and at a little longer than 2s. On the
other hand, this tendency of the bimodal is not ob-
served in Fig. (b).

Incidentally, we assess the bimodal distribution by
the areas in the figures. Given the designation of
areas A, B and the total area in Fig. (a) as P,, Py and
Py, respectively, the following is obtained:

Py[Psyp. =047
Py/Pgy, =0.37

Because the sum of these two areas is more than
righty percent of the total, it is specified that bimodal
distribution is the remarkable characteristic of the
figure. In other words, the speech of speaker Ssup. 15
statistically marked by two essential characteristics.

On the other hand, in Fig. 3(b), area C includes
around eighty percent of the total. Using the similar
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starting point
ending point

IS[dB]

_— t
Fig. 2 Envelope of a segment.
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(b)Speaker Sins.
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Fig. 3 Normalized distribution of the length of
segments.

10‘1L=10-10=0.l

~
(=) D —
L enmeaconad

ILlg Iy
1[s]
Fig. 4 Possibility function.

designation, we discover that P¢/P,,,. is equal to 0.79.

3. Conclusion
Although this study is based upon a limited data, a



L. KITAGAKI: STATISTICAL CHARACTERISTIC PHYSICAL MEASURE PROFICIENT

factor concerning “proficient speech” is suggested. It
may extend to basic study of essential characteristics in
man-to-man communication, in speech synthesis
aiming at natural colloquial language, and so forth.
The data distribution shown here emphasizes the neces-
sity for further research in order to identify whether or
pot the bimodal distribution above is essential in
proficient speech.
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