Perspectives

Teaching Suprasegmentals to Japanese
Learners of English Through Electronic
Visual Feedback

Janet Anderson-Hsieh
Iowa State University

After discussing the importance of suprasegmentals (stress, rhythm, and
intonation) in communication and the effectiveness of electronic visual feedback
(EVF) for their instruction, this paper explains the specific ways that EVF can
be used to teach suprasegmentals to Japanese learners of English. Contrasts
between English and Japanese suprasegmentals are described and the difficulties
that Japanese learners demonstrate with English stress and intonation resulting
from these contrasts are discussed. Procedures and exercises for teaching stress
and intonation are explained, and examples of EVF graphs are presented.
Finally, the aclvantages and disadvantages of using EVF in Japan are identified,
and it is concluded that EVF is a powerful tool for raising Japanese learners’
awareness of the important role of suprasegmentals in communication.
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communication because they provide the framework for utterances.
They highlight the information the speaker regards as important,
and they convey the speaker’s intentions and emotional states (Bolinger,
1986; Cruttenden, 1986; Kenworthy, 1987). It has therefore been argued

S uprasegmentals (stress, rhythm, and intonation) are critical in
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(Dalton & Seidlhofer, 1994; Dickerson, 1989; Gilbert, 1984; Kenworthy,
1987; Wong, 1987) that ESL learners need to pay particular attention to
suprasegmentals, perhaps even more than to segmentals. However, when
listening to spoken discourse, learners so often focus on individual lexical
items that they tend to ignore the overriding melody and rhythm of
utterances, and because they do not readily perceive these
suprasegmentals, they tend to have difficulty producing them.

Electronic equipment exists which addresses this problem by provid-
ing visual feedback on suprasegmentals in real time. As a student speaks
into a microphone connected to the equipment, pitch and intensity—
the physical correlates of suprasegmentals—are extracted from the speech
signal and displayed on a video screen while the student is speaking. A
dual display presents the student’s pitch and intensity contours on one
half of the screen and those of a native speaker model on the other half,
allowing comparisons to be made in timing, intonation, and stress. Sev-
eral types of computer software and hardware with electronic visual
feedback (EVF) capabilities for displaying suprasegmentals are now on
the market. Among the most frequently used are the Visi-Pitch (1987)
and the IBM Speech Viewer (Undated).

Research has shown that EVF is an effective tool for teaching intona-
tion to ESL learners, and in the last decade, EVF has been used in ESL
programs throughout the United States for teaching various aspects of
suprasegmentals (Anderson-Hsieh, 1992; 1994; Chun, 1989; Lane, Mitchell,
Molholt, Pennington, Perdreau, Cessaris & Fischer, 1987; Molholt, 1988;
Pennington, 1989). The purpose of this paper is to describe how EVF
can be used to address the problems that Japanese learners of English
have with English stress and intonation. First, suprasegmental differ-
ences between Japanese and English will be discussed. Then an ap-
proach to teaching word-level stress using EVF will be described. This
will be followed by a description of how to use EVF to teach sentence
stress and intonation. Finally, some general guidelines will be presented,
and recommendations will be made for using EVF in Japan.

Suprasegmental Differences Between Japanese and English

Important differences exist between English and Japanese in the way
stress is realized in speech. In English, stressed syllables are highly
marked, generally showing greater pitch movement, higher intensity
(loudness), and longer duration than unstressed syllables. Here, pitch
and duration are the most important features in the perception of stress
(Fry, 1957). In contrast, stress, or accent, in Japanese is less marked
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because only pitch is used. Duration is used in Japanese for lexical
distinctions such as that between obasan, “aunt,” and obaasan , “grand-
mother,” but it is not a feature of stress, as it is in English (Vance, 1987).

Also, differences exist between Japanese and English in the way pitch
is used to mark stress in words. In polysyllabic English words spoken in
isolation using final falling intonation, stress is marked on a non-initial
stressed syllable by a jump up in pitch from the unstressed to the stressed
syllable followed immediately by a fall. This pattern is illustrated in the
following polysyllabic English words:

(1) re - ception (2) ther - mometer (3) re - ceive

Stress, or accent, is realized quite differently in Japanese (Vance, 1987).
Several patterns of non-initial stress in Japanese words are presented
below. The letter “L” above the syllable represents a low pitch or tone,
and the letter “H" a high pitch or tone.

4 LH H G)LH HL (G)LHH H (L HL
/taka ra/ /kaga ribi/ /kamiso ri/ /ko koro/
“treasure” “bonfire” “razor” “heart”

(Vance, 1987, p.. 79-80)

The first observation which can be made from these examples is that
while a stressed syllable is always made with a high tone, unstressed
syllables can be realized as either high or low tones, except for initial
unstressed syllables and unstressed syllables occurring after the stressed
syllable. In these two cases, stress is always realized as a low tone.
Furthermore, if the last syllable of the word is stressed—assuming that
the word is utterance-final—there is no fall from a high tone to a low
tone because there is no following unstressed syllable to which the
pitch can step down or fall. Only in the pattern (7) above is a stressed
syllable (a high tone), immediately preceded and followed by an un-
stressed syllable (both realized as low tones). It is also important to note
that in Japanese, some words such as sakana for “fish” are not stressed
at all. Thus, it can be seen that some very important differences exist in
the way stress is realized through pitch in English and Japanese.

The differences between English and Japanese in duration and pitch
discussed above are at least in part responsible for some of the difficul-
ties that Japanese speakers have in pronouncing stressed syllables cor-
rectly in English. The beginning or intermediate Japanese learner tends
not to sufficiently lengthen stressed syllables and may not always show
a sufficient rise in pitch on the stressed syllable followed by a sufficient
fall. The stressed syllables will therefore tend not to stand out as much
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as they will for a native speaker of English, and this can adversely
affect intelligibility.

Teaching Word Level Stress

When correcting for stress problems at the word level, the teacher
can first work with pairs of words which are identical except for their
stress patterns. Such pairs can be found in noun and verb forms such as
those in the following list:

Noun Verb
digest digest
project project
record record
subject  subject

Using the EVF, the teacher speaks into the microphone, pronouncing
one pair of words at a time. The dual display is used, with the teacher’s
pitch and intensity contours appearing in the upper half of the display
and the student’s appearing later in the lower half.

To demonstrate the features of English stress on the EVF visual dis-
play, the noun and verb forms of “digest” as spoken by a native speaker
of English are presented in the EVF graph in Figure 1. The equipment
that was used was the Visi-Pitch. The intensity (loudness) contour ap-
pears in the upper half of the graph and the pitch contour appears in
the lower half. The time, which is represented on the horizontal axis, is

Figure 1.
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2.0 seconds. When comparing the same syllable in stressed and un-
stressed position, it can be seen that the syllable in the stressed position
is more intense, longer in duration, and higher in pitch than in the
unstressed position. This is consistent with what was described in the
discussion of English stress given above.

After explaining these features of stressed syllables in English using
the visual display as an example, the teacher then asks the student to
speak the same two words into the microphone. The student’s pitch
and intensity contours appear on the screen just below the native speaker
model. The teacher then asks the student to comment on any differ-
ences s/he sees between the native speaker model and the display of
the student’s own speech.

The EVF graph of a Japanese speaker (TOEFL 397) pronouncing the
noun and verb forms of “digest” appears in Figure 2. When comparing
this graph to the native speaker graph in Figure 1, it can be seen that,
unlike the native speaker’s forms, the student’s forms show little differ-
ence in loudness and duration between the stressed and unstressed
forms of the same syllable. Also, although the pitch pattern for the noun
is acceptable, the pitch pattern for the verb shows a failure to jump up
sufficiently on the stressed syllable.

After discussing the visual display with the student, the teacher then
encourages the student to repeat the words again, striving for greater
differentiation in length between stressed and unstressed syllables and
higher pitch on the stressed syllables. It is important for the teacher to
explain that an exact replication is not necessary, for even a native

Figure 2.
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speaker’s speech can vary somewhat from one repetition to the next. In
fact, the teacher might even demonstrate this variation on the visual
display and perhaps use other models of English to show that variation
also exists among native speakers from different regions.

What is important, however, are the relative differences between the
student’s pronunciation and the teacher’s. Thus, the student must strive for
longer stressed syllables, shorter unstressed ones, and a higher pitch on
the stressed syllables, although the pitch need not show exactly the same
degree of height as the teacher’s. The student’s goal should be to consis-
tently show patterns that are closer to the native speaker model on several
successive attempts before moving on to the other forms on the list. In the
beginning, the teacher will have to make the decision as to whether the
student has come close enough and should guide the student accordingly.

Teaching Sentence-Level Stress and Intonation

After the student shows some progress in using pitch, duration, and
intensity correctly to mark stress in isolated words, the teacher can then
move on to teaching stress and intonation at the thought-group level. A
thought group is a phrase, a clause, or a sentence bordered by pauses
on both sides. In thought groups, one stressed syllable stands out “heads
and shoulders” above all the other stressed syllables in the sentence. .
This syllable, which is said to carry the main sentence stress (or accent),
is marked by a more pronounced movement in pitch than is found on
the other stressed syllables in the thought group.

In unmarked or neutral English sentences, the main sentence stress
falls on the stressed syllable of the last content word in the sentence.
This is illustrated in the sentence below in which the word receiving
main stress is presented in upper case letters.

Jobn said be would LEAVE.

In marked sentences, however, the accent can fall just about any-
where else, and the shift in stress is usually due to contrast, contradic-
tion, or a shift in focus. In the marked sentence presented below, the
sentence stress has shifted to the first word, and the sentence can be
interpreted as contradiction.

JOHN [not Bill] said be would leave.

In teaching sentence-level stress, the teacher should present sentence pairs,
such as the above, for practice and the procedures and suggestions for model-
ing and practice described under “word-level stress” should be used.
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The EVF graph in Figure 3, in which a 4.5 second time display is used,
shows how the previous two sentences, as spoken by a native speaker of
English, differ in their pitch, intensity, and duration patterns. The unmarked
first sentence appears on the left-hand side and the marked second sen-
tence appears on the right-hand side. When comparing the two sentences,
especially notable in the graph is the higher pitch and much longer dura-
tion of “John” in the marked sentence and “leave” in the unmarked sen-
tence. The final intonation pattern for both sentences is falling intonation,
typically found in statements and information questions.

The Japanese learner’s versions of the same two sentences are pre-
sented in Figure 4. When comparing the two sentences, it can be seen that
their pitch and intensity patterns show little difference, even though the
student reported that he thought he had succeeded in producing them
differently. The variation in syllable duration so noticeable in the native
speaker’s utterances in Figure 3 is much less noticeable in the Japanese
learner’s syllable duration in Figure 4. Also, there is a failure to jump up
sufficiently in pitch for the stressed word “leave” in the first sentence. Such
“syllable-timed” rhythm and failure to highlight stressed syllables suffi-
ciently using pitch can render the student’s speech more difficult to under-
stand. No doubt the intended message of the second sentence, contradiction
or correction, would have been lost on the listener. The student must
obviously learn to both lengthen sufficiently the syllable receiving the
main stress and jump up in pitch sufficiently at the same time.

After the student identifies these problems and can clearly see the
difference between the native speaker model and his or her own speech,

Figure 3.
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Figure 4.
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s/he should then begin repeating the sentences using EVF until more
native-like patterns begin to appear. Then sets of sentences such as the
following can be used, in which the syllable receiving the main stress
occurs in several different positions instead of in only two.

Jobn bought a new CAR  (neutral sentence stress)
Jobn bought a NEW car  (not a used one)

Jobn BOUGHT a new car (he didn’t rent one)
JOHN bought a new car  (not Harry)

Dialogues such as the following, which clearly demonstrate the im-
portant link between meaning and intonation in English, can also be
used quite effectively with EVF for practicing intonation.

A: I want some shoes.

B: What kind of shoes?

A: The beautiful kind.

B. Black or brown?

A. Neither. I'm tired of black and brown.

B. I want red shoes. Shiny red shoes. (Gilbert, 1993, p. 88)

In all of the above sentences, the basic intonation patterns are the
same—they all show final falling intonation. Other intonation patterns,
such as final rising intonation for expressing uncertainty and asking
questions and the fall-short rise pattern for non-final intonation should
also be introduced fairly early using both “canned dialogues” and ex-
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cerpts from prerecorded samples of spontaneous speech.

Another type of problem which can be addressed through EVF is the
Japanese learner’s tendency to insert extra vowels in consonant clusters
and after final consonants. This is due to the “katakana effect,” the inser-
tion of vowels in such environments in foreign borrowings. Although
extra vowels did not appear in the speech of the intermediate Japanese
learner which was illustrated in Figures 2 and 4 above, such tendencies
are well known and have been documented in Anderson-Hsieh, Riney
and Koehler (1994). In that study, it was shown that vowel epenthesis
(insertion) occurred 12.7% of the time in predicted phonetic environ-
ments during a reading task for intermediate Japanese learners of En-
glish and only 2.8% of the time for advanced learners. Such extra vowels
are very easy to identify on the EVF display, where they appear as
additional peaks on the intensity display. To correct this tendency, the
student practices suppressing the extra vowel until the visual display no
longer shows extra peaks of intensity.

Some General Guidelines for Using EVF

When using EVF, the teacher can work with students individually or
in very small groups in which the students take turns using the equip-
ment and observe and learn from others in the group while waiting
their turn. It is very important to teach students to read the display quite
early so that they can take responsibility for their own learning, discov-
ering for themselves the differences between the representations of their
own speech and those of the native speaker model. If a printer is avail-
able, hard copies can be made of some of the EVF graphs, and the
students can take them home as reminders of what they have worked
on with EVF.

In addition, the teacher must realize the limitations of EVF—that it is
basically a tool for repetitive practice (Morley,.1994)—and that for stu-
dents to learn really well, they must also practice outside of class and
begin to transfer what they are learning to communicative situations in
their lives. Homework assignments should be given that require the
students to monitor their speech and use the patterns they are working
on with EVF communicatively.

Furthermore, in Japan and other EFL situations where native-speaker
teachers may not always be available, the teacher can use tape-recorded
speech of English speakers with EVF if necessary. Most types of EVF equip-
ment should allow input from a tape recorder or other external source.
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Conclusions

This report has presented some suggestions for using EVF effec-
tively with Japanese learners of English to improve their stress and
intonation patterns. Learners who have used EVF often report that they
find it helpful for improving suprasegmentals, an element of speech
production which they did not fully understand until they used EVE.
They often say that they did not know how their stress and intonation
patterns differed from native speech until they saw their utterances
displayed on a screen and were able to compare them with those of a
native speaker model in real time. Other advantages of EVF are an
increase in student motivation and the convenience of EVF for explain-
ing students’ errors. The major disadvantage of EVF is that it may be
too costly for some schools to afford and it is not convenient for use in
large classes except perhaps for demonstration. However, that EVF is a
powerfyl tool for raising Japanese language learners’ awareness of
suprasegmentals is indisputable.
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