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One fascinating area where traditional educational systems are still struggling to make a significant impact
on learning outcomes is second language acquisition, more specifically as far as its communicative aspects are
concerned. The primary purpose of second language (L2) learning is to provide learners the ability to
autonomously convey their intended meaning effectively in the target language and, by extension, to facilitate
exchanges between people from different countries. However, a pressing issue is how to encourage learners to
use L2 for communication, because many students do not naturally engage in much L2 production, either inside
or outside the classroom, even after studying the target language for several years. Moreover, some L2 learners,
despite excellent linguistic competence, tend to avoid using L2 for communication, whereas others with only
minimal linguistic competence seem to communicate via L2 whenever possible. The literature suggests that the
key factor for ensuring a spontaneous and sustained L2 use is the willingness to communicate (WTC) in the L2,
which is defined as a “readiness to enter into discourse at a particular time with a specific person or persons,
using an L2”. It has been found that L2 WTC is influenced by context-dependent and complex interplay of
emotional variables such as confidence, anxiety, desire to communicate, etc. Studies have also shown that
learners displaying high WTC are more likely to show more considerable improvement in their communication
skills and acquire higher levels of language fluency than those with low WTC.

To help overcome the lack of suitable environments for increasing L2 learners’ WTC, this dissertation sheds
lights on the design, implementation and evaluation of an embodied conversational agent-based simulation
environment dedicated to providing L2 learners with realistic opportunities to freely simulate daily
conversations, whereby to alleviating emotional variables that inhibit their motivation towards communication
in L2.

In more concrete terms, the main research questions addressed in this thesis are as follows:

Can a computer-based spoken dialogue environment be useful for enhancing L2 learners’ WTC?
(Chapter 3)

Computer-based learning support systems that target learners’ engagement towards communication in
particular, remain a conspicuous rarity in the literature and less effort has been expended on investigating the
usage of realistic virtual interfaces, such as embodied conversational environments, which seem to have the
potential to be a suitable alternative to face-to-face authentic interactions. In the lights of such a situation, we
designed and implemented an embodied conversational agent (CEWill) to provide L2 learners with
opportunities to simulate realistic daily conversations, thereby to mitigate their apprehension of communication
using their second language. CEWill was built following a modular approach, which made possible the
integration of several third-party cloud-based services to our hand-crafted modules. A pilot experimental
evaluation suggested that frequent interactions with the system could have a positive influence on the key factors
predicting WTC among L2 learners. In addition, the results also suggested that the degree of reality of
interactions held with CEWill was high enough to enable a good immersion of learners in the conversation
context provided by the system. These preliminary results were seen as an important milestone confirming the

meaningfulness of our research approach, and a solid foundation to build on.

Which scaffolds to implement towards targeting emotional variables that influence L2 WTC?
(Chapter 4)

Based on the promising results achieved with CEWill, we focused on investigating ways for strengthening
the impact of the proposed system on emotional variables influencing L2 WTC. To such extent, we designed a
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novel dialogue management model (DiMaCA) based on two conversational strategies, namely
Communication Strategies (CS) and Affective Backchannels (AB). DiMaCA was introduced to enhancing
CEWill ability to deliver communicative and affective feedbacks at appropriate times of the interaction, in order
to help L2 learners acquire and maintain higher levels of motivation towards communication. More concretely,
by enabling CEWill to make use of CS, our idea was to enhance the embodied conversational agents own strategic
competence to release learners from the challenging and WTC-inhibiting burden of resolving communication
pitfalls by themselves. By selecting and implementing a particular set of backchannels (i.e., AB), we aimed to
foster the agent’s ability to convey empathetic and WTC-friendly support to learners.

An experimental evaluation of the proposed approach showed that combining both scaffolds (i.e. CS and
AB) empowers the embodied conversational agent, making possible significant WTC outcomes among L2
learners. These results provide evidence on the feasibility and meaningfulness of enhancing L2 learners’
engagement towards communication using a computer-based environment coupled with appropriate

conversational strategies.

How to provide an adapted level of WTC support according to learners’ characteristics? (Chapter 5)

Although the importance of scaffolding is well acknowledged, proposing systems that address variations in
student expectations and interests and providing an adaptive level of support remain major challenges in the field
of technology-enhanced education. Keeping in mind a long-term perspective in the support to be delivered by
our proposed conversational environment, we investigated the feasibility of and proposed approaches for
achieving an adaptive deployment and withdrawal of CS and AB according to L2 learners” WTC level and
scaffolds preferences. To such extent, we took a closer look at learners’ perceptions of the support provided by
each of or combination of these motivational scaffolds and closely investigated differences in preferred strategies
according to learners’ WTC levels. We further investigated how these differences correlate with learners’ WTC
outcomes after interacting with the system. We found that depending on the level of motivation towards
communication (i.e. WTC level) reached by L2 learners, they tend to prefer certain types of scaffolds, which in
turn seem to work better to stimulate their readiness for communication in the target language. Such results
suggest the feasibility and meaningfulness of progressive scaffolding and fading of employed motivational
scaffolds (i.e., CS and AB), by taking as reference learners’ preferences for scaffolds as well as their WTC level.
We also highlighted the novelty of the concept of such fading of motivational scaffolds, which seems to be
relatively different from the notion of fading as it is conceived in traditional cognitively intelligent tutoring
systems.

In addition to those above three main contributions, this thesis also presents new research perspectives
towards facilitating cost-effective diffusion of the proposed approach over several dialogue situations (Chapter
6).

Given that L2 learners’ decision to initiate speech varies over time and across situations, a desirable
conversational environment should offer learners the possibility to converse efficiently in a variety of different
social conversations situations. However, implementing a realistic conversation scenario in a given domain (e.g.
restaurant, hotel, flight booking) could easily turn out to be a time and resource-consuming activity that requires
significant knowledge-engineering effort and some degree of expertise about dialogue systems and the domain
itself. Thus in order to solve such issue and allow actual educators and other stakeholders to actively take part
in the system design process, we proposed a conceptual framework dedicated to ease the design of dialogue
scenarios, as a basis for the development of an authoring tool that could facilitate the rapid implementation of
our proposed embodied conversational agent (CEWill) over various dialogue situations. The originality of the
proposed approach lies in our adoption of a generic model of services process structure to make possible rapid
specification of dialogue scenarios in various service domains. A conceptual authoring workflow is presented to
show the feasibility of the approach. The achievement of such a framework is expected to ultimately promote
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the availability of a richer pool of conversation simulation opportunities for L2 learners, and contribute to the
diffusion of shared dialogue systems design principles, especially for studies dealing with communicative aspects
of language acquisition.

In countries like Japan, where second language (i.e. English) learning focuses less on the development of
communicative skills, and where learners have limited access to opportunities for practicing the target language,
the promising results presented in this thesis provide insights on the meaningfulness of integrating embodied
conversational agents in the traditional teaching curriculum.

Moreover, from a higher point of view, this work was driven by the motivation to propose educational
systems that are able to go beyond cognition, and the interest of identifying which key attributes of computer
systems and particularly embodied conversational agents are susceptible of influencing learners’ emotions, and
creating a friendly and engaging learning environment.
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