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Partial and Synchronized Caption to Foster Second Language
Listening based on Automatic Speech Recognition Clues
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Central to the development of second language (L2) is the ability to
perceive, process and comprehend the speech in the target language, which
forms the bedrock of L2 listening skill. Listening is indeed a fundamental
skill in L2 acquisition, which comes before speaking. It is the least
explicit and essentially a transient and invisible process, hence the most
sophisticated skill to master. To advance L2 listening skill, exposure to
the authentic materials plays a crucial role. The advancement of ICT has
promoted further opportunities for the application of contextualized and
authentic materials, making them the mainstays of contemporary L2 learning
education. Nevertheless, these materials, which are originally intended for
native speakers of the target language, are often too difficult for L2
learners even at advanced levels. To facilitate the comprehension of such
resources, captioning is widely used as an assistive tool for providing the
text along with the speech. However, through the use of captions, learners
tend to rely more on their reading skills, hence neglect the goal of
training the listening skill.

This thesis attempts to solve this problem by introducing a novel
captioning method, partial and synchronized captioning (PSC), as a tool for
developing L2 listening skill. In this method, an ASR system is employed to
align the words in precise timing with their respective speech signals in
order to enable text—to—speech mapping and the caption is partialized by
presenting words and phrases which are likely to hinder learner’ s listening
comprehension. Since there are various factors that lead to L2 listening
difficulty, this study investigates the viability of using ASR errors as the
predictor of difficulties in speech segments, thereby exploiting them to
improve the baseline PSC system. Note that the human—annotated transcript is
aligned with the ASR-generated transcript to realize synchronization and ASR
error detection.

Chapter 1 provides an overview of the general topics of second language
listening and the use of captioning to facilitate this process. It goes on
to discuss the problems with the existing approaches and lays out the
general motivation for and techniques used in the work presented in the
following chapters.

Chapter 2 describes the overview of computer—assisted language learning
(CALL) systems, as well as the use of ASR technology. It also focuses on the
use of technologies 1in training L2 listening skill and discusses the
different factors affecting L2 listening. This chapter provides a thorough
introduction of different captioning methods and elaborates on the
limitations of each method. Within this framework, this thesis presents the




importance of adopting partialization and synchronization for creating a new
system of captioning.

Chapter 3 presents the idea of partial and synchronized caption as a tool
that strives to mandate the shortcoming of previous methods. A trained ASR
system allows for precise mapping between the text and the speech. With
regards to partialization, the system relies on factors impeding the L2
listening process. In the baseline PSC system, partialization is performed
based on well-known factors of speech rate, word frequency and specificity.
This makes it straightforward to select difficult words and allows for
caption adjustment through taking into account learners’  vocabulary size
and their tolerable rate of speech. Experiments demonstrate that the
proposed method is able to realize comparable comprehension as the full
caption while reducing the textual clues to less than 30% The method is
also able to address the requirement of L2 learners at different proficiency
levels and can prepare them for listening in real-life situations.

Chapter 4 presents a comparative analysis of ASR errors and L2 learners’
problems so that ASR errors can epitomize learners’ listening difficulties
with a particular audio. Given an erroneous output of the ASR system, we
look for useful instances that can signal challenging speech segments for L2
listeners. The chapter reports on the analysis of ASR errors and the
baseline PSC shown and hidden cases. This analysis provides hints for
detection and inclusion of effective ASR errors into the PSC system, which
is essential for achieving high accuracy in word selection to scaffold the
learners. Annotation of ASR erroneous output led to the discovery of four
effective categories of errors: homophones, minimal pairs, negatives, and
breached boundaries to improve the choice of words in PSC. Experiments with
L2 learners show that these categories are able to detect problematic speech
segments and can be useful for enhancing the PSC system.

Chapter 5 extends the baseline PSC framework to encompass the features
derived from the ASR errors and to enhance the word selection. In this view,
two enhancements are made to improve the baseline system. The first
improvement 1is removing easy cases by defining a secondary threshold for
speech rate and word specificity features, taking into account the ASR
correct or erroneous output, which allows for more effective pruning of the
words coming to PSC. The second improvement is based on aggregating the four
useful categories discovered in ASR errors, which lead to providing better
choices of words to disambiguate the speech while listening. An experimental
evaluation finds that the enhanced version of PSC is able to provide better
clues for language learners while addressing most of their problems and
being selected as a preferable caption.

Chapter 6 concludes the thesis with an overview of the baseline and the
enhanced system of PSC and directions for future research.
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