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Chapter 22
Do You See What I'm Saying?

Ultrasound Technology as a Tool
for Pronunciation Instruction

Bryan Meadows
University of Texas Pan-American, USA

ABSTRACT

Ultrasound technology aids pronunciation training because it makes visible what ordinarily is not.
Ultrasound technology produces a real-time visual image of speech articulations that take place inside
of the mouth, thus, it contributes visual input to an instructional context. This chapter first reports on
investigatory applications of ultrasound within the context of second language instruction. Two pilot
studies have been conducted which, although they did not return statistically significant results, pointed
to high potentials for pedagogical efficacy in instructional settings. Ongoing use of the ultrasound in
language classrooms at the University of Arizona underscores the ultrasound’s applicability to pronun-
ciation training settings. In light of the positive results in the language classroom, the implications for
ultrasound applications to speech language pathology are considered. Two broad areas of potential
application are diagnosis and treatment practices. Challenges facing ultrasound-enhanced pronuncia-
tion instruction are subsequently discussed, and future directions are suggested for continued research
into ultrasound technology as an instructional aide.
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INTRODUCTION

One central difficulty to pronunciation training
is the issue of visibility. In short, we cannot see
much of what is going inside of the mouth during
speech. And this is a seemingly insurmountable
difficulty since the problem is a physiological one.
The complex set of articulations that take place in
the mouth region are not visible due to the lips,
teeth, and skin that hide the inner mouth from ex-
ternal view. What this means is that evaluators of
pronunciation (e.g., teachers and speech-language
pathologists) are largely restricted to auditory
information alone and to what they are able to
observe externally.

BACKGROUND: ULTRASOUND

At the University of Arizona, the Arizona Phono-
logical Imaging Lab (APIL)"' has been experiment-
ing with the utilization of ultrasound technology
for pronunciation instruction in the context of
second language learning. In two pilot studies and
ongoing application to language classrooms, APIL
has touched on a practical place for ultrasound
technology in language learning contexts. Before
discussing the benefits that Arizona Phonological
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Imaging Lab (APIL) has demonstrated thus far, it
will be useful to first consider how the ultrasound
works.

When one places the ultrasound transducer
(i.e., the ultrasound’s “eye”) underneath one’s
chin, a black-white image of the tongue appears
on the ultrasound monitor. The image is a video
image of the tongue in real-time, and the frame
rate is fast enough to produce fluid images of
tongue movements. The clarity of the tongue im-
age depends on the distance between the tongue
and the ultrasound transducer. As such, the tongue
image is more opaque when it is positioned close
to the palate.

Inthe twoultrasound screenshots above, Figure
1 is what one sees on the ultrasound monitor in
real-time. Figure 2 features a superimposed profile
frame which is not visible during ultrasound use,
but is provided here to give the reader a means
for better situating the tongue image that they are
seeing in Figure 1.

The transducer functions as the ultrasound’s
eye. The transducer is a thin, plastic probe with
a rounded edge that is held in the hand and at-
tached to the ultrasound monitor viaa cable. When
one places the transducer against the body?, the
ultrasound monitor makes visible what is beneath
the skin. More specifically, the ultrasound “works

Figure 1. Typicalimage of ultrasound. (© 2005, Diana Archangeli and Jeff Mielke. Used with permission.)

294



8 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/you-see-saying/55481

Related Content

Experimentation and Challenge: Online Criminology at the University of Bologna
Raffaella Sette (2007). Cases on Global E-Learning Practices: Successes and Pitfalls (pp. 161-175).

www.irma-international.org/chapter/experimentation-challenge-online-criminology-university/6251

Computer-Based Mathematics Instructions with MATCOS: A Pedagogical Experiment
Francesco Aldo Costabileand Annarosa Serpe (2013). Handbook of Research on Didactic Strategies and
Technologies for Education: Incorporating Advancements (pp. 724-738).
www.irma-international.org/chapter/computer-based-mathematics-instructions-matcos/72114

Supporting Learning in Further & Higher Education in Northern Ireland

Pauline Dowd (2012). Disabled Students in Education: Technology, Transition, and Inclusivity (pp. 217-
238).

www.irma-international.org/chapter/supporting-learning-further-higher-education/60675

Towards Pedagogical Patterns on Feedback

Axel W. Schmolitzkyand Till Schimmer (2011). Investigations of E-Learning Patterns: Context Factors,
Problems and Solutions (pp. 181-190).
www.irma-international.org/chapter/towards-pedagogical-patterns-feedback/51524

The Epistemology of Young Children

Denise L. Winsor (2012). Child Development and the Use of Technology: Perspectives, Applications and
Experiences (pp. 21-44).

www.irma-international.org/chapter/epistemology-young-children/61106



http://www.igi-global.com/chapter/you-see-saying/55481
http://www.irma-international.org/chapter/experimentation-challenge-online-criminology-university/6251
http://www.irma-international.org/chapter/computer-based-mathematics-instructions-matcos/72114
http://www.irma-international.org/chapter/supporting-learning-further-higher-education/60675
http://www.irma-international.org/chapter/towards-pedagogical-patterns-feedback/51524
http://www.irma-international.org/chapter/epistemology-young-children/61106

