DEPARTMENT OF PHILOSOPHY,
LINGUISTICS AND THEORY OF SCIENCE

UNIVERSITY OF
GOTHENBURG

DIALOGUE STRATEGIES FOR
VOCABULARY LEARNING

User Initiative in Dialogue Systems for Second
Language Learning

Andrea Carrion del Fresno

Master’s Thesis: 30 credits

Programme: Master’s Programme in Language Technology

Level: Advanced level

Semester and year: Spring, 2022

Supervisor: Staffan Larsson, Vladislav Maraev

Examiner: Christine Howes

Keywords: spoken dialogue systems, second language learning, repair strategies,

code-switching, production problem



Abstract

When building efficient dialogue systems, a major challenge is recovering from miscommunication. Analyz-
ing human-human interaction leads to discovering repair strategies that contribute towards conversational
systems able to communicate in a natural and effective way. This thesis aims to identify recurring dialogue
strategies (conversational patterns) commonly used among second language (L2) learners when acquiring
new vocabulary by means of analyzing second language learner corpora. We further provide a simple the-
oretical model along with an implementation thereof capable of reproducing the most frequent patterns
observed in our data and later embedded in a vocabulary training activity designed for the second language
classroom. We found instances of production problems and code-switching taking place together caused
by a poor linguistic competence in the target language. We showed that learners ask (either explicitly or
implicitly) for the L2 word/expression they need and, once it is provided, learners repeat it as part of the
strategy for acquiring new L2 vocabulary. We believe the findings of this thesis can be of value to dialogue
systems for second language learning. Future work includes an extended implementation and exploring
larger amounts of data.
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1 Introduction

Even though there is a wide variety of traditional methods and approaches in second language (L2) teaching,
the incorporation of Information and Communication Technology (ICT) in this field has marked a before
and after, providing new techniques and key tools for language learning. Well-known mobile-assisted lan-
guage learning applications such as Duolingo!, Busuu? or Babbel® present a number of benefits, such as the
flexibility of studying where and when you decide to and at your own pace. Nonetheless, it is certain that
lack of conversational practice in these apps is an important aspect to take into account. While they offer a
diverse range of activities focused on the development of writing, reading and listening skills, little attention
is paid to interaction and speaking the language beyond repeating a predetermined vocabulary. As Rein-
ders & Pegrum (2016) point out, “comprehensible input, comprehensible output, negotiation of meaning in
interaction, and noticing of new language” (p.224) are key components for effective language learning.

We believe that spoken dialogue systems (SDS) could offer an interesting alternative when it comes to
conversational interaction. Aside from being easily accessible and offering the flexibility of using them
anywhere and anytime, spoken dialogue systems also make it possible to have (more or less) spontaneous
conversations, which is a crucial part of mastering a language.

Yet, despite helping learners complete everyday tasks while being exposed to a target language, current
dialogue systems in most popular virtual assistants (such as Apple’s Siri, Google Assistant or Amazon’s
Alexa) assume the user is proficient in the language used. These systems are also not intended for building
language skills while completing tasks and, consequently, they might not be able to handle a conversation
where the user alternates between languages within or between utterances, or even some negotiation of
meaning takes place.

1.1 Research Question and Motivation

This thesis aims to study and analyze second language learner spoken corpora with the purpose of identifying
recurring dialogue strategies (conversational patterns) that occur when learning vocabulary in the target
language. It further aims to propose a formal model based on the aforementioned patterns, as well as to
implement it in a proof-of-concept dialogue system for second language learning.

The motivation behind this master’s thesis comes from the fact that commercial spoken dialogue systems
are not designed for language learning. Considering the potential they could have as a tool to improve the
conversational skills in the second language classroom, together with the lack of sufficient research on the
subject, this project attempts to build up on the existing knowledge as well as to bring some attention to the
field of study.

1.2 Contributions

This thesis provides a collection of 40 dialogue extracts, annotated with a taxonomy of dialogue acts created
for the purpose of this project which is later introduced in section 3.2 below. Both the collection of dialogues
and the new taxonomy are one of the contributions of this thesis and are made publicly available®.

Additionally, the analysis of L2 learner spoken corpora undertaken here not only contributes to extending

"https://www.duolingo.com/
https://www.busuu.com/

Shttps://www.babbel.com/
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the existing knowledge of dialogue strategies, but also could help improve dialogue systems. The findings
obtained from studying recurring patterns in human-human dialogues can be used to make conversational
systems more capable and inclusive in the near future.

Moreover, the formal model along with a demonstration implementation presented at the end of this project
can be a valuable addition to spoken dialogue systems for second language learners. Even though the imple-
mentation is at a preliminary stage, it could provide a basis for creating a useful tool for learners to expand
their L.2 lexicon and to work on their pronunciation skills in the language classroom regardless of their level
of linguistic competence.

1.3 OQutline

Section 2 provides an overview of some relevant related work that serves as a background for this thesis, in
addition to a brief description of the resources used. Next section is concerned with the process of collecting
and annotating data, from describing the methods employed to introducing a newly created taxonomy of
dialogue acts. Thereafter, a theoretical model based on dialogue strategies observed in our data is thoroughly
described. Section 4 deals with the implementation of the formal model, followed by a discussion of the
results obtained as well as the conclusions drawn in Section 5. Ultimately, Section 6 gathers the limitations
of this project and addresses some considerations for future research.



2 Background

This section gives an overview of previous research concerning repair strategies in human-human interaction
and their applications in spoken dialogue systems for L2 acquisition. Furthermore, a description of the
resources used in this thesis is also provided.

2.1 Related Work

Communication plays an essential role in our lives and, yet, providing a definition of it does not seem to
be a simple task. Even though human communication has been thoroughly studied, there is no agreement
on a single definition since it slightly deviates depending on the research area. Generally speaking, human
communication is described as the process of exchanging information between two or more people, either
verbally or non-verbally.

2.1.1 Conversational Repair

For communication to be effective, some collaboration between the participants involved in the social in-
teraction is required. More specifically, the interlocutors need to establish a common ground by acknowl-
edging each other’s contribution to the conversation and, consequently, the communication keeps flowing
(Stalnaker, 1978; Clark, 1996). On the other hand, when the collaborative process is not successful, mis-
communication takes place.

Conversational repair, defined by Schegloff et al. (1977) as the process by which speakers deal with problems
in speaking, hearing and understanding, has been extensively studied and is an essential aspect of effective
communication. Depending on the participant taking the lead on signaling the problem, a distinction is made
between self-initiated and other-initiated kind of repair. At the same time, based on the person responsible
for fixing the ‘trouble source’, we find self and other-repair. Thus, we identify four different types of repair:
self-initiated self-repair (SISR), other-initiated self-repair (OISR), self-initiated other-repair (SIOR) and
other- initiated other-repair (OIOR) (Schegloff et al., 1977).

When dealing with miscommunication in a conversation, the interlocutors make use of a series of strate-
gies in order to establish a mutual understanding. Repair mechanisms allow interlocutors to detect the
problematic piece of information and recover from communication breakdowns (Kitzinger, 2012). Repair
techniques play a major part in the process of learning a second language since they provide learners with
the opportunity to focus their attention on the troublesome parts (Long, 1996).

2.1.1.1 Repair Strategies in Second Language Learning

Negotiation of meaning, as defined by Pica (1994) refers to the “modification and restructuring of interaction
that occurs when learners and their interlocutors anticipate, perceive, or experience difficulties in message
comprehensibility” (p.494). A well-known model for the negotiation of meaning is Varonis & Gass (1985)’s
(see Figure 1), where the flow of a conversation is described as a linear progression which is interrupted
when the communication between the interlocutors is ineffective, causing a ‘push-down’ effect in the normal
flow and preventing it from moving forward. These interruptions are the result of a frigger, described as
an utterance produced by the speaker that serves to indicate a lack of understanding to the hearer. For
the conversation to resume its linear progress, some negotiation of meaning must take place. An example
(from ibid.) is shown in (1) below. The answer to speaker A’s first question is not understood properly,
thus triggering both speakers to reach a mutual understanding in order to return to the main topic of the
conversation.



Trigger Resolution

T — [ I— R—/RR ]

Figure 1: Model for the negotiation of meaning (Varonis & Gass, 1985).

ey
Speaker A: Yeah. How long... Will you be? Will you be staying?
Speaker B: I will four months (trigger)
Speaker A: Four months?

Speaker B: Stay four months here until April

The role of clarification ellipsis, i.e., the “repetition of a word/constituent from the most recent utter-
ance” (Ginzburg & Cooper, 2004, p.299) in second language learner interaction has also been examined.
Some authors report that partial repetition of the previous utterance could function as an indication of non-
understanding where further clarification is needed (Varonis & Gass, 1985; Lilja, 2014). Nevertheless,
this repetition is also regarded as a conversational practice that could support learning of new lexical items
(Svennevig, 2018; Brouwer, 2003; Hosoda, 2006; Lilja, 2014). In the same line of thinking, many studies
have suggested that negotiation of meaning potentially contributes to L2 acquisition (Pica, 1994; Ellis et al.,
1994; Fuente, 2002; Gass et al., 1998).

Moreover, a recent study by Svennevig (2018), provides a CA (Conversation Analysis) style description of
a related conversational practice used by L2 speakers when acquiring new technical terms in the course of
everyday workplace interaction on a construction site. Here, word search sequences and how they contribute
to disrupting the ordinary flow of the conversation is discussed. A word search sequence is described as the
process by which the learner struggles to produce a full utterance. This is caused by a lack of vocabulary
in the target language, and so a request for assistance follows. The learner’s problems to complete the
utterance could be accompanied by pauses and/or hesitation (Schegloff et al., 1977), and in some cases
we find clues to indicate the missing information such as descriptions or code-switched explicit questions
addressing how to say a specific word in the target language (Greer, 2013). As a collaborative word search
sequence, the interlocutor is also involved, being responsible for providing the missing information after
which the conversation prior to the interruption is resumed.

2.1.2 Spoken Dialogue Systems for Second Language Learning

Previous attempts at building spoken dialogue systems for language learning have been made. Seneft et al.
(2007), for instance, introduce spoken dialogue systems designed to help native speakers of English learn
Mandarin by means of conversational interaction. The systems provide two different activities where learn-
ers are given an opportunity to use the target language in real-life situations by verbally interacting with
the system. In the first activity, the translation game, learners need to provide translations of single words
or even full sentences that concern tasks such as making flight reservations or hobbies and schedules. In
the dialogue game, the learner is expected to solve different scenarios by role playing. There are different
levels of difficulty in the games and the systems also provide language assistance when requested by the
user. Although the pedagogic value of the systems remains to be evaluated, the benefits of conversational
systems for language learning are stressed.



Some authors have also emphasized the potential task-oriented spoken dialogue systems have for Computer-
Assisted Language Learning (CALL). Raux & Eskenazi (2004) aim to adapt conversational systems to
non-native speakers since the user’s proficiency is generally taken for granted, which can result in ineffective
communication caused by the system’s inability to understand or interpret the user’s contribution. In order
to address this issue they mark the importance of “improving the accuracy of the recognition of non-native
speech” (p.2). The study further provides a method for generating corrective feedback as a way to improve
the system’s behavior against ungrammatical utterances.

A more recent study by Kwon et al. (2016), presents a Dialogue-Based Computer-Assisted second Language
Learning (DB-CALL) system that makes use of task-oriented dialogue processing technology. In contrast
to Raux & Eskenazi (2004)’s system where corrective feedback was provided when the user produces an
ungrammatical utterance, Kwon et al. (2016)’s system focuses on meaning rather than form. It intends to
help learners improve their speaking skills by taking part in tasks based on practical real-life situations such
as ordering food, passing through immigration, etc. In order to ensure that learners are not being exposed to
the same learning expressions each time they perform a task, the system provides different useful expressions
in the context of each situation. An evaluation of the system shows a good performance as well as an overall
positive response on a satisfactory survey concerning the system’s usefulness and efficiency.

2.1.3 Language Learning Applications

There are a number of existing applications designed for language learning. Some of them lean towards
teaching vocabulary and grammar rules by means of completing tasks such as filling in the gap or multiple
options, and not much attention is given to developing speaking skills. Kaizen’ is a mobile application that
adopts a conversational approach. Although it indeed provides vocabulary exercises and grammar expla-
nations, the focus is on learning the language by speaking it with Al tutors. Users can learn Japanese and
Spanish while having conversations with a digital language assistant related to everyday situations (buying
clothes or bus tickets, giving directions, etc). The application has a speech recognition software that allows
the user to verbally interact with the system. However, conversations are far from being spontaneous since
the user is given some options as possible answers to the Al tutor. The conversation can only move forward
if the user’s answer is in the suggested list or it slightly deviates from these.

In the same vein, Mondly® provides real-life conversations with a chatbot. Mondly was originally available
as a mobile application, but currently there is also a version adapted for virtual reality, Mondly VR. In the
different scenarios the user has to interact, either by typing or speaking, with the chatbot (or avatar in the VR
world) in the target language to complete tasks such as ordering food, checking into a hotel, etc. Similarly
to Kaizen, the conversation is guided and suggested answers are provided to the user.

Alelo Enskill English’ is a software that allows users to learn through role-playing with Al-driven avatars.
The student can select from a variety of realistic role-play situations (setting up a meeting, finding an apart-
ment, etc), and verbally interact with the avatar through the different scenarios. The student receives di-
rections for the activity such as “ask her/his name”, “ask what she/he does outside the school”, "ask where
she/he plays soccer”, etc. In case the student needs further assistance, it is also possible to find a list of
suggested answers. In this regard, this platform gives the learner some freedom when it comes to produc-
ing their own answer, which promotes a more natural interaction, as opposed to the applications previously
mentioned. In addition, it is the student who, following the directions given by the system, leads the simu-
lation’s path. The platform collects students’ responses in the simulations and uses it as data to continuously

retrain and improve the Al This way, when students make mistakes, the Al is able to understand what they

Shttps://www.kaizenlanguages.com/
*https://www.mondly.com/
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are trying to say. Alelo Enskill English claims to be a useful tool for teachers as well since the platform can
track students’ progress and helps them see their improvement throughout the learning process.

Although these applications can contribute to building self-confidence when speaking the target language
in real life or even improving our conversational proficiency, they are not always available to everyone since
they can be costly. Additionally, relatively spontaneous or creative responses on the part of the user are
not allowed since the systems are not capable of recovering from communication breakdowns. The strategy
used to avoid troublesome interactions is asking the user to repeat their answer until it is considered ‘correct’.
If it fails, the provided answer is ignored and the system moves on to the next step in the task. Along with
this, providing users with possible solutions also helps avoid any communication issue.

2.2 Resources

The dialogue excerpts used in this thesis project are extracted from two different second language learner
spoken corpora, namely, the European Science Foundation Second Language Databank (ESF)® as well as
the Barcelona English Language Corpus (BELC)°. Both corpora belong to the SLABank collection, a part
of TalkBank!" responsible for providing corpora in order to study the field of second language acquisition
and learning.

221 ESF

This database collects spontaneous conversations between investigators and adult learners of different na-
tionalities that are learning a second language, including Dutch, English, German and Swedish. It should
be noted that only those conversations where English is the target language will be of interest for this study,
regardless of the learner’s mother tongue (in this case, both Italian and Punjabi). A wide range of top-
ics are covered in general conversations, from descriptions, role-plays to cultural activities among others.
In addition to the transcripts, audio files are also available, which can be of great help in understanding
conversational contributions when the context provided by the transcripts is insufficient.

22.2 BELC

The BELC corpus collects speech recordings of Spanish students between the ages of 8 and 18 who are
learning English as a second or even third language (Catalan is also spoken in the area where the research
was conducted). This corpus contains transcripts of spoken dialogues from four different tasks: written
composition, role-play, oral narrative and oral interview. The dialogue extracts used in this study come from
arole-play task, where a pair of students are presented with a real-life situation where some negotiation takes
place in the target language. The activity consists of one of the students playing the role of a son/daughter
who desires to organize a home party and needs to ask permission from the other student, who is given the
role of mother/father. There is also an investigator present providing language support when needed. The
investigator exclusively interacts with the students using the target language unless all attempts on negotiating
meaning have failed and communication is ineffective, in which case, the L1 is used.

8https://slabank.talkbank.org/access/Multiple/ESF/
‘https://slabank.talkbank.org/access/English/BELC.html
Yhttps://slabank.talkbank.org/access/
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2.2.3 TalkBank Browser and SCoRE

In order to access and collect the data, both the TalkBank Browser!' and SCORE'? were used. The former
is a browsable database that lets you navigate through transcripts from various corpora as well as watching
or listening to any audio or video files attached to them, if available. SCoRE is a tool for browsing dialogue
corpora, originally intended to search the British National Corpus (BNC) but currently it is also possible to
access other corpora. The web interface allows the user to easily search a corpus with the help of regular
expressions. While SCoRE was the main tool for browsing the ESF corpus to collect data, the TalkBank
Browser provided access to the corpus’ audio files. As for the BELC corpus, the TalkBank Browser was the
platform used to navigate through it.

Uhttps://sla.talkbank.org/TBB/slabank
Phttp://www.eecs.qmul.ac.uk/imc/ds/score.unstable/
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3 Corpus Study

This section begins by addressing the process of data collection and it will then go on to provide a description
of the steps for annotating the data together with a new taxonomy designed for this study. Finally, a theo-
retical model based on the patterns observed in the data is described in depth along with some deviations
of it.

3.1 Data Collection

Initially, our search focused on finding interactions similar to those described in Varonis & Gass (1985).
However, these were rather scarce in our data. On the other hand, we found several examples which were
comparable to those in Svennevig (2018). Still there was an important difference. Since an investigator was
typically present to provide language support, the learner did not need to go beyond verbal communication
to ask for the missing information; instead they could ask the investigator using their own first language.
Hence, instead of embodied means of indicating a missing word, we found code-switching interactions.

Therefore, our attention switched to dialogue excerpts where a production problem together with code-
switching take place. We understand a production problem as those cases where learners fail to find the
necessary term or expression in the target language. Additionally, the linguistic phenomenon of code-
switching is generally defined as “the ability on the part of bilinguals to alternate effortlessly between their
two languages” (Bullock & Toribio, 2009, p.1). However, in this study the linguistic phenomenon will not
be associated with the subject of bilingualism since we deal with second language learners who are still
far from becoming proficient in the target language. In other words, learners resort to their mother tongue
in order to get help from the investigator to find the correct word. For this reason, a more appropriate
definition of the linguistic phenomenon in the context of this project would be the process of alternating
between the native language and the target language mainly due to an insufficient knowledge of the language
being learned.

A number of search strings were used to make the search for proper dialogue examples more efficient.
Given that we are looking for situations where the learner is unable to provide a certain term or expression
in the target language, hypothetically we could expect a question from the learner concerning the missing
information. Hence, we used some sentences in both the target language (English) and the first languages
(Italian, Spanish, Catalan) spoken by the subjects in the cited corpora that could serve to identify those
potential examples: “how do you say”, “come si dice”, “cémo se dice”, “com es diu”. In addition, we tried
to match cases of clarification ellipses, that is, a word/phrase which is a repeat of a constituent from the
most recent utterance, and that is understood as questions, using the regular expression: * | ~\1?$. This
expression can be read as “a turn containing some thing (a word or expression), followed by another turn
starting with that same thing followed by a question mark”. Simplifying somewhat, “*” means “some word
or phrase”, “I” means “next turn”, “ ~” means “starting with”, “ \ 1” means “the same thing as * in the first
turn”, “?” means “?” and “$” means “and then the turn ends”. An example of a possible result of such

search is illustrated in (2).

2
Speaker A: Where are your boots?
Speaker B: Boots?

The reason for searching for clarification ellipses was originally motivated by the examples in Varonis &
Gass (1985) before the focus shifted to other types of interactions as mentioned earlier. Nevertheless, the



search string turned out helpful in identifying dialogue excerpts similar to those described by Svennevig
(2018). The search process resulted in a collection of 40 suitable dialogue extracts.

Lastly, it should be noted that in some of the analyzed dialogues we also find two investigators who comple-
ment each other in order to play the same role within the conversation. These examples, although scarce,
were included in this study since their structure was not different from the dialogue excerpts with a single
investigator present.

3.2 Data Annotation

The target dialogue extracts were manually annotated. In other words, each utterance/turn in the dialogue
transcripts was classified according to their function. For the purpose of procuring an exhaustive annotation
of the transcripts, a taxonomy of dialogue acts was created based on previous works (Varonis & Gass, 1985;
Bondarenko, 2019; Howes et al., 2019; Myrendal, 2019). Table 1 below shows a detailed description of the
annotation tags that make up the aforementioned taxonomy.

Furthermore, a sample of 10 dialogue transcripts as well as a description of the annotation tags and some in-

structions were provided to two annotators in order to ensure inter-rater reliability (see Appendix 1). Fleiss’
kappa test showed a score of 0.812 which translates to a good agreement.

Table 1: Description of the annotation tags, their function and examples for a better understanding.

Annotation Tag Function Description Example utterance
e OA 9
Asking for missing | The speaker asks for iﬁi?llfrv(vsgét"ifig onzelzligr:a.
AskL1 information (MI) a word or phrase using ' '
using L1. the native language (L1). S Como es?
. () .
<trans: How is it?>
. The speaker asks for
AskL2 ll?sslilni gor MI a word or phrase using S: What is the name?
gL the target language (L2).
o S: No sé el nombre
Indirectly askin The speaker indirectly <trans: [ don’t know the name>.
IndAskL1 Y g asks for a word or phrase
for Miusing L1. using the native S: No sé como se dice
language (L1). <trans: I don’t know how to
say it>.
The speaker indirectly S: I don’t know what the name is.
Indirectly asking asks for a word or phrase
IndAskL.2 for MI using L.2. using the target S: I don’t remember how to say
language (L2). the word.
Continued on next page




Table 1 — continued from previous page

Annotation Tag

Function

Description

Example utterance

Searching for the

The speaker
(unsuccessfully) searches
for a word or phrase in

S: The price of food is...
eer... is...

SearchL.2 MI using L2. the target language (L2) S: I only read books and... er...
as an attempt to complete
the utterance. S: We bought tomatoes and...

mm...
Using the native language
- (L1), the speaker provides S: ...mesa <trans: table>
ProvL1 Prowdmg MI the word or phrase he/she ' .
inL1. is searching for in the S: ...¢nifla? <trans: girl?>
target language (L2).
Providing MI The speaker provides the | . [¢s called a ‘table’.
ProvL2 12 equivalent L2 word or
' phrase that was missing. | §. Table.
Using the target language
Providing verbal (L2), the speaker
ProvDesL2 description of MI | provides / attempts to S: This thing you use for
using L2. provide a brief description | brushing your hair...
of the word or phrase
he/she is searching for.
Acknowledein The speaker lets the hearer Spealker 1 .(Sl): We went to the
ging park on Friday.
Ack the information know that he/she '
uttered. Ezliilo‘:::teeiizs what is Speaker 2 (S2): Mhm / I see,
& ’ that’s right —[Ack]
The speaker repeats a
word or phrase from
the previous utterance.
Repeating MI to This action is performed S1: Mobile phone
Rep reaffirm / by the investigator with

emphasize it.

the intention of reaffirming
the word or phrase or
emphasizing its
pronunciation so that

it is clear for the student.

S2: Mobile phone —[Rep]

Continued on next page
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Table 1 — continued from previous page

Annotation Tag Function Description Example utterance
In order to test the correct
Testing correct understanding and
Test understanding pronunciation of a word S1: It's called a ‘sprinkling can’.
and/or or phrase that has
pronunciation of | previously been uttered, S2: Sprinkling can. — [Test]
MIL. the speaker repeats it.
This action is performed
by the student.
As in Test, the speaker
Testing correct repeats a word or
understanding phrase previously uttered | S1: It’s called a ‘sprinkling can’.
TestC . .
and/or with the difference that
pronunciation of it is used in context. S2: We took the sprinkling can
MI in context. This action to water the plants. — [TestC]
is performed
by the student.

3.3  Formal Model

This section focuses on presenting the theoretical model built based on the patterns observed in our data. In
the first place, a general picture of the model and each state is provided, followed by a detailed description
of the different parts that define it.

3.3.1 General Description of the Model

Based on the annotated corpus of dialogue excerpts, the most frequent patterns observed when analyzing
dialogue act sequences form the basis of our computational model presented here. We found that while
a wide variety of dialogue act sequences were used to initiate the repair sequences, they thereafter largely
followed a predictable pattern with some minor variations. Therefore, the formal model is split into two
phrases; namely, the initial phase or ‘Ask + Info’ and the remaining part of the model. Figure 2 shows a
representation of the formal model in the form of a finite state automaton, and together with Table 2, serve
as a guide to understand the distinct stages.
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SUB: Ask + Info INV: ProvL2 SUB: Test / TestC

Y Y

SUB: Test | TestC

INV: Ack | €

Figure 2: Final-state diagram of the formal model. SUB and INV denote the subject (or learner) and the
investigator respectively.

Speaker | Line number | Text Annotation tag Stage

104 yeah <pause> and during the SearchL2 + ProvL1 | First stage

SUB <pause> traghetto <trans: journey>. ‘Ask + Info’
105 what’s the name? Askl.2

INV 106 journey. ProvL2

SUB 107 journey? Test

INV 108 journey. Rep

SUB 109 journey. Test Second stage

INV 110 mm. Ack

SUB 111 during the journey. TestC

Table 2: This example shows the two stages of the formal model illustrated in Figure 2.

As illustrated in the finite-state diagram (Figure 2) the theoretical model presents a finite state automaton
with a total of six states, being S and F' the initial and final state respectively, and four internal states.
Each action performed by either the subject and the investigator (i.e., request/provide/repeat/acknowledge
information) represents the transition from one state to the next one.

» State S to 1: The transition between the initial state and state 1 corresponds to the initial ‘Ask
+ Info’ phase, which describes the learner’s failed attempt to produce a complete sentence in the
target language (most likely as a consequence of lacking L.2 vocabulary), occasionally followed by the
missing term or expression in the native language and a request for a translation of such information.
Next section aims to provide a close-up insight into this first stage of the model. Lines 104 and 105 in
Table 2 above constitute an example of the expected behavior for the current transition. Specifically,
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the subject is unable to find the word “traghetto” in English (i.e. “journey”), and consequently he/she
asks “what’s the name?” of the word in the target language.

» State 1 to 2: In this transition the missing information is provided by the investigator as Table 2
shows in line 106.

* State 2 to 3: The subject repeats the information (line 107 in Table 2) given in the previous state as
a way to (a) practice the correct pronunciation and (b) reinforce the acquired knowledge and/or (c)
let the investigator know that the conversation can now proceed.

» States 3 to 4 & 4 to 3: These transitions are an optional repetition of the now-provided missing
information by both the investigator and the subject. This behavior can take place once or several
times, as long as the investigator considers that this repetition is necessary for the subject’s proper
acquisition of the new information before the conversation can continue. Lines 108 and 109 in Table 2
illustrate the optional transitions.

* State 3 to F: Once the subject successfully repeats the new information, the investigator accepts the
subject’s contribution to the conversation (line 110 in Table 2). This can be done either overtly using
a verbal acknowledgement, or silently. At this point the main conversation is ready to resume (line
111 in Table 2).

3.3.2 First Stage of the Model: ‘Ask + Info’

Now we will focus on describing each pattern in the ‘Ask + Info’ stage of the model, that is, every dialogue
act combination observed in our dialogue extracts on the part of the subject during the transition between
the initial state and state 1.

After annotating our data, we found that some tags would usually happen together. In other words, each
of the subject’s utterances have a function (i.e., searching for, requesting, providing information, etc), that
is annotated with an individual tag, and that can combine with other tags. We refer to the annotations of
such sequences as compound tags. Table 3 collects all compound tags identified in the data which are in
addition illustrated in a diagram in Figure 3. It is important to note that the patterns presented here are only
based on the dialogue excerpts analyzed in this study and therefore, other possible patterns that have not
been observed in the data are not ruled out. Next, the patterns found in our data will be described while
addressing some common factors.

Table 3: Collection of every tag combination found in the dialogue extracts analyzed in this study concerning
the ‘Ask + Info’ stage.

Compound tag Frequency Example

Young <pause> <unclear> woman is
erm... Come si dice ragazza alla pari?
<trans: how do you say au pair girl?>

SearchL.2 + AskLL1 + ProvL1 8

Continued on next page
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Table 3 — continued from previous page

Compound tag Frequency Example

Come si dice in inglese pioggia?
AskLI + ProvL1 5 <trans: how do you say rain in
English?>

Ah no pan, mayonesa, {cémo se dice?
<trans: ah not bread, mayonnaise, how
do you say it?>

ProvL1 + AskL1 3

I don’t know maybe they they oh dio
SearchL.2 + ProvL1 + AskL1 2 <trans: oh god> they <pause> rubare
<trans: steal> come si dice?

<trans: how do you say it?>

And er he er <pause> and him
<breath> <pause> try to break the

SearchL.2 + Ind AskL.2 2 door but is impossible <pause> the
black boy <pause> has one idea for go
in the kitchen from er the window
with one er <pause> I don’t know
the name.

SearchL.2 + Askl.2 2 From the <pause> what’s name?
Come si dice in inglese?
AskL1 2 <trans: how do you say it in English?>
IndASKL1 + ProvL1 ) Non so come’ si dice piu basso.
<trans: I don’t know how to say lower>.
No because my mhm <pause> mhm
Searchl.2 + AskL1 + ProvDesL.2 2

come si dice? <trans: how do you say
it?> my principal my chief I don’t know.

Because er very old house the
SearchL.2 + AskL1 1 <prolonged> everything er <pause>
come si dice in inglese?

<trans: how do you say it in English?>

Continued on next page
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Table 3 — continued from previous page

Compound tag

Frequency

Example

SearchL.2 + ProvLL1 + AskL.1 + ProvL1

Uh <pause> the eight o’clock no, the
ay <pause> uh four o’clock fins les
com es diu fins? <trans: uh <pause>
not eight o’clock, uh oh <pause> uh
four o’clock until how do you say
until?>.

SearchL.2 + AskLL1 + ProvL1 + ProvDesl.2

Because now in Italy <pause> the price
of the food is eer <pause> come si dice
piu alto? <trans: how do you say
higher?> <pause> is <pause> bigger.

ProvL1 + AskLL1 + ProvL1

Dema, com es diu? Dema?
<trans: fomorrow, how do you say it?
tomorrow?>

AskL1 + ProvL1 + Searchl.2

Come si dice ora é seduto?
<trans: how do you say he's sitting
down now?> <pause> <pause>
this man is se...

SearchL.2 + AskLL1 + ProvL1 + AskL1

<laugh> You can do the party this...
this weekend but... but when I arrive

at home <pause> uh it will be <unclear>
(como se llama? <pause> uh limpia
(como es? <trans: what is the name?
clean how is it?>

IndAskL2

I dunno what the name.

IndAskL2 + ProvDesL.2

I dont know i know what is er smoking
no m no... my brother no
(MW: ashtray)

AsklL1 + Searchl.2

<pause> <pause> come si dice
<trans: what is it called> three three.

Continued on next page
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Table 3 — continued from previous page

Compound tag Frequency Example
Yeah <pause> and during the <pause>
SearchL.2 + ProvL1 + AskL2 1 traghetto <trans: journey> whats
the name?
SearchL? + ProvLl | The bread is er past past

<trans: dough> yeah?

SearchL2 + ProvLL1 + ProvDesL.2 + Askl.2

I want to see er <pause> I want to say
<pause> er rubare <trans: to steal>
take one piece of bread no <pause>
no my... what is the name?
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Figure 3: The finite-state diagram illustrates the patterns occurring in the S-1 transition of the presented
formal model.

3.3.2.1 Optional Searchl.2 Tag

Most repair-initiating sequences in our data include signs of a production problem, usually in the form of
hesitation sounds (“erm”, “err”, “uh”). However, it also happens that the subject immediately asks a question
without having attempted to produce an utterance first. Hence, some patterns are very similar, with the only
difference being whether they include this initial (unsuccessful) attempt to produce a whole utterance in the

target language. This is exemplified in Excerpts 1 and 2 below:
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Excerpt 1

167 SUB
168

169 INV
170

171 SUB

Excerpt 2

210 SUB
211

212 INV
213 SUB
214 INV
215 SUB

because er very old house the <prolonged> everything er <pause> [Searchl.2]
come si dice in inglese? <trans: how do you say it in English?> [AskL1]
uhuh.

leg leg.

leg the house old leg.

<pause>

come si dice in inglese? <trans: how do you say it in English?> [AskL1]
ladder.

ladder ladder.

ladder.

ladder.

3.3.2.2 Changing Order of Components

As previously mentioned, a compound tag is made up of a set of individual tags that tend to occur together
describing the speaker’s intention (i.e., asking for information, providing information, etc). In some exam-
ples, we see similar intentions although the order of the components in a compound tag can vary. Excerpts
3,4, 5 and 6 below better illustrates this tendency:

Excerpt 3
477 SUB
478 1INV 1
479 SUB
480 INV2
Excerpt 4
328 SUB
329 INV
330 SUB
331 INV
Excerpt 5
115 SUB
116
117
118 INV
119 SUB

mm come si dice abituati <trans: how do you say to get used to?>7
[AskL1 + ProvL1]

get used to.

i dont get used to.

mbh.

oh cadere come si dice non mi ricordo piu <trans: how do you say fall?
I can’t remember anymore>. [ProvL1 + AskL1]

fall.

fall.

fall yes.

<pause> I dunno.

come si dice ora & seduto? <trans: how do you say he’s sitting down now?>.
[AskL1 + ProvL1]

<pause> this man is se. [Searchl.2]

mhm sitting.

sittin sitting pause and look er boy.
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Excerpt 6

642 INV 1 how do they get the money?

643 SUB <pause> I don’t know maybe they they oh dio <trans: oh god>
they <pause> rubare. [SearchL2 + ProvL1]

644 come si dice? <trans: steal how do you say it?>. [AskL1]

645 INV2 steal.

646 SUB steal they steal something.

As can be observed, the order of the components in Excerpts 3 and 4 changes from AskLl + ProvLlI to
ProvL1 + AskLI without altering the final purpose, namely, asking for a term they desire to know in the
target language and providing the same term in their mother tongue. Excerpts 5 and 6 show a similar
situation where the subjects struggle to complete their utterances.

3.3.2.3 Direct and Indirect Questions

When asking for help with finding a word, the subjects in our data prefer to do it explicitly, as we have
seen in previous examples (“how do you say...?”). Conversely, there are also instances where an indirect
question is used instead, as Excerpt 7 and 8 shows. Interestingly, direct questions tend to be formulated in
the learner’s mother tongue, while indirect questions are frequently phrased in the language being learned.

Excerpt 7

104 SUB and er he er <pause> and him <breath> <pause> try to break the door
but is impossible <pause> the black boy <pause> has one idea for go
in the kitchen from er the window with one er <pause> I don’t know
the name. [Searchl.2 + IndAskl.2]

105 INV a ladder.

106 SUB ladder.

107 INV  mm.

Excerpt 8

354 SUB non so come si dice piu basso
<trans: I don’t know how to say lower>. [IndAskL.1 + ProvL1]
355 INV piu <trans: more> lower.
356 SUB lower.
357 1INV ya.

Alternatively, providing the missing term/phrase in the L1 together with the discourse marker “yeah” and
a rising intonation can also have the same function as AskLI + ProvL] (see Excerpt9).
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Excerpt 9

300 SUB the bread is er— [Searchl.2]

301 past <trans: dough>. [ProvL1]

302 past yeah? <trans: dough yeah?> [ProvL1]
303 INV kneaded—

304 dough.

305 SUB dough?
306 INV  mm.

Although we have not observed instances of a single ProvL] tag with a rising intonation having the function
of asking for the needed information (AskL/) and providing it in the subject’s native language (ProvLl), it
is believed that a situation such as (3) could as well be a potential dialogue in the context of second language
learning.

(3)
SUB: I want to eat <pause> er <pause>
SUB: ;queso? <raising intonation> <trans: cheese?> [ProvL1]
INV: cheese.

3.3.2.4 Optional ProvL1 Tag

A distinction can be made between excerpts where the missing term/phrase is provided by the subject in
the mother tongue (ProvLI) and those where there is no mention of it. The reason for this may be that such
information has been mentioned earlier in the conversation, or it is inferable from the context. However, it
is also possible that in these cases the learner relies on gestural cues (such as pointing at an object), which
are sometimes included in the transcriptions. This behavior is similarly described by Svennevig (2018).
Excerpt 10 exemplifies this lack of information on the part of the subject. Instead, the subject chooses to
use gestures to indicate what is being referred to (i.e., the ground floor).

Excerpt 10
143 SUB from the. [SearchL2]
144 whats name? [makes gesture for ground floor] [AskL2]
145 INV ground?
146 ground floor ground floor.

147 SUB ground floor mm.
148 INV okay good.

3.3.2.5 Recurring Components in a Compound Tag

Occasionally, we can see examples like Excerpt 11 and 12 where one or more components of a compound
tag repeats. In Excerpt 11, the missing word (“dema”, i.e., “tomorrow” in English) is provided twice by the
subject. On the other hand, Excerpt 12 presents two different forms of asking for the missing word (“;cémo
se llama?” <trans: “how is it called?”>, “;como es?” <trans: “how is it?”>).
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Excerpt 11

9 SUB
10

11 INV
12 SUB
13 INV

Excerpt 12

53 SUB
54 INV
55 SUB
56

uh “dema” com es diu? <trans: “tomorrow” how do you say it?>
[ProvLL1 + AskL.1]

“dema”? [ProvL1]

tomorrow.

tomorrow.

tomorrow right.

<laugh> you can do the party this this weekend but but when I arrive
at home uh it will be <unclear> cémo se llama uh “limpia” cémo es
<trans: what’s the name uh “clean” how is it?>?

[SearchLL.2 + AskIl.1 + ProvLL1 + AskI.1]

clean.

clean eso clean.

it will be clean.

3.3.2.6 Providing a Verbal Description of the Missing Information

Some examples show how, in addition to providing the required term/phrase (ProvL1), the subject might as
well add a verbal description of it (ProvDesL2) as a way to help the investigator understand what is being
referred to (see Excerpt 13). However, as discussed above, the subject might opt not to specify the missing
information (no ProvLI) but instead using a verbal description as in Excerpt 14.

Excerpt 13
SUB 53
INV 54
SUB 55
INV 56
SUB 57
INV 58

Excerpt 14
259 SUB
260 INV 1
261 SUB

i want to see er <pause> i want to say <pause> er rubare <trans: to steal>
take one piece of bread no <pause> no my.

[SearchL.2 + ProvLL1 + ProvDesL2]

uh.

what is the name? [AskL2]

steal.

steal?

yes the girl stole the the piece of bread.

no because my mm <pause> mh come si dice <trans: what’s it called>

my principal my chief i don’t know. [SearchL.2 + AskL.1 + ProvDesL.2]

m boss.

my boss <pause> understand er if mm he you pay for me <pause> for

a for a child benefit <pause> and for this reason i m i have stopped my work.

262 INV2 [<stressed> he] thought that [<stressed> he| had to pay for you?
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3.3.2.7 Asking for Information in L.1 and L2

Finally, as can be seen based on previous examples, the subjects mostly ask for the missing term/phrase
using their native language (i.e., “come si dice?”, “;cémo se dice?”). However, we also find some instances
of requests in the target language (Excerpt 10 above and Excerpt 15).

Excerpt 15
104 SUB yeah <pause> and during the <pause> traghetto <trans: journey>.
[Searchl.2 + ProvL1]
105 what’s the name? [AskL2]

106 INV journey.
107 SUB journey?
108 INV journey.
109 SUB journey.
110 INV  mm.

Generally, we have seen that code-switching seems to happen under a common circumstance, that is, the
subject alternates from L2 to L1 when unable to continue an utterance in the target language due to their
limited linguistic knowledge. Nevertheless, it could also be the case that a subject deliberately chooses to
switch from one language to another, as shown in Excerpt 16. The subject does not seem to experience any
issue producing the full utterance (“come e <trans: how is> this in english?”), but it is performed rather
naturally'3.

Excerpt 16
175 SUB er <pause> legno. [ProvL1]
176 come e <trans: wood how is> this in english? [AskL1/L.2]
177 <pause> this [>] wood eh yeah sorry <pause> remember.

178 INV  wood [<] uhuh okay ya.
179 SUB wood.
180 INV  mhm.

3.3.3 Second Stage of the Model

Since, in the previous section the focus was on the first part of the model, here we analyze the remaining
transitions starting from state 1 to the final state. Whereas the ‘Ask + Info’ stage only concerns the subject’s
contribution to the conversation, this stage deals with both the subject and the investigator’s interactions (see
Figure 4).

3Based on the audio file of Excerpt 16, the subject does not seem to experience any issue producing the full utterance (“come
e <trans: how is> this in english?”), but it is performed rather naturally: https://sla.talkbank.org/TBB/slabank/
Multiple/ESF/Engltal/sa/liesalé6i.cha

22


https://sla.talkbank.org/TBB/slabank/Multiple/ESF/EngItal/sa/liesa16i.cha
https://sla.talkbank.org/TBB/slabank/Multiple/ESF/EngItal/sa/liesa16i.cha

SUB: Ask +Info  : INV: ProvL2 SUB: Test/ TestC

Y

SUB: Test / TestC

INV: Ack | €

Figure 4: The area to the right of the dashed line represents the second stage of the model.

As mentioned, there is a clear recurring pattern occurring from the moment the subject receives the re-
quested information by the researcher, through the subject’s learning of such information, to the time the
investigator acknowledges that the acquisition process is complete and the conversation can move forward.
Table 4 collects these patterns and their frequency of appearance in the 40 dialogue extracts. The model
fully (100%) covers the dialogue extracts.

State1-2 ProvL2  ProvlL2 ProvlL2 ProvL2  ProvlL2

State 2 -3 Test TestC TestC Test Test
State 3-4 - - - Rep Rep
State4 - 3 - - - Test TestC
State 3 - F Ack Ack € Ack Ack

16-40% 8-20% 9-225% 4-10% 3-7.5%

Table 4: Common patterns found in the second stage of the model.

The most repeated structure is the sequence ProvL2 + Test + Ack, present in 40% of the data. It is better
exemplified in Excerpt 17. As mentioned above, we see how the investigator provides the information
requested by the subject, that is, the English translation of “la strada principale” in line 191. This utterance
is followed by the subject repeating the new piece of information (line 192) with the purpose of testing the
correct understanding and/or pronunciation of it. Next, the investigator acknowledges the subject’s utterance
while implicitly informing that the main conversation will then resume.
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Excerpt 17

190 SUB and straight on in the <pause> street er <pause> the <pause>
come si dice la strada principale <trans: how do you say the main road>.
191 INV 1 the main road. [ProvL2]
192 SUB mbh the main road. [Test]
193 INV 2 mh. [Ack]

Slightly different to this pattern is ProvL2 + TestC + Ack, with a 20% of occurrences, where the subject is
testing the new information in context. This means, the subject does not just repeat the provided information
but uses it to continue the conversation. Line 279 in Excerpt 18 below shows an instance of a new term
(“door”) used in context'*.

Excerpt 18

277 SUB mm [?] <pause> <pause> ma mi scorde sempre come si dice la porta
<trans: i always forget how to say door>.

278 INV door. [ProvL2]

279 SUB mm door <pause> <pause> er <pause> <pause> no open. [TestC]

280 INV yeah. [Ack]

It is interesting to note (see Table 4) that both 7est and TestC are equally frequent at 50% each (40+10%
and 20+22.5+7.5%, respectively). Moreover, in 22.5% of dialogue extracts we find a 7estC not followed
by any verbal acknowledgement from the investigator. In Excerpt 19, the second investigator provides
the requested information (line 52), the subject uses it in an utterance (line 53), and immediately after
the first investigator returns to the conversation by asking a question about the main topic (lines 54 and
55) without verbally acknowledging the subject’s previous utterances. We may speculate that the lack of
acknowledgement (which was observed much more often after TestC than after Test) could be related to the
fact that the subject is demonstrating a correct acquisition of the new information by using it in an utterance,
and therefore, if the investigator finds it satisfactory, overt verbal acknowledgement could be omitted or
non-verbal (nodding).

Excerpt 19

49 SUB <pause> <pause> come si dice <trans: what is it called> three three.
50 INV1 <laugh>

51 SUB m eh <pause> m er.

52 INV 2 steps. [ProvL2]

53 SUB three steps. [TestC]

54 INV1 where?

Last of all, additional repetitions of the provided information can also take place, although it might not be
very usual; 10% of the analyzed extracts fall under the pattern ProvL2 + Test + Rep + Test + Ack, and
7.5% correspond to ProvL2 + Test + Rep + TestC + Ack. As described in section 3.3.1, this repetition is an
optional step in the model, meaning that the condition for it to happen is that the subject has not successfully

11t should be noted that, when learners use new terminology in context, the contribution may not necessarily be grammatical
or syntactically correct in most cases, due to their poor linguistic competence.
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acquired the information and thus, it requires further practice. Excerpt 20 and 21 illustrate this optional
repetition.

Excerpt 20

330
331
332
333
334
335

SUB

INV

SUB
INV

Excerpt 21

42

43
44
45
46
47

SUB

INV
SUB
INV
SUB
INV

i dunno what <the name> [>].

horse? [Test]'

<it’s a horse> [<] [ProvL2]

horse ho <practicing aspiration> horse. [Rep]
ho <practicing aspiration> horse. [Test]
yeah. [Ack]

look er round in the room <pause> <pause> erm <pause> and <pause>
<pause> i don’t know <pause> <pause> <pause> and <pause>

i don’t know don’t know of this what’s what’s name it is.

ah the saucer. [ProvL2]

the saucer? [Test]

saucer. [Rep]

yeah saucer on the cup. [TestC]

mhm. [Ack]

3.3.4 Deviations

In addition to the examples used to build the formal model presented (Figure 2), we found some instances
that follow the same line but somehow deviate from the proposed model. This section introduces those
deviations.

In the model, the interactions between the subject and the investigator seem to be straightforward when
communication is effective. Yet, on occasions we may find that the investigator requires some clarification
(CR) since the subject is not being very clear. Once the subject clarifies the troublesome part (C), the
conversation resumes as usual. Excerpt 22 presents an interaction like the one described.

Excerpt 22
393 SUB
394
395 INV
396 SUB
397 INV
398 SUB
399 INV

<pause> and to <pause> [Searchl.2]

convincere come si dice <trans: how do you say convince?>?
[ProvL2 + AskL1]

come si dice che <unclear> <trans: how do you say what?>7 [CR]
convincere <trans: convince> [C]

convince. [ProvL2]

convince er this er er people for one thing after the the job. [TestC]
yeah so. [Ack]

Sometimes these clarification requests are the result of a subject not providing the requested information

15 Overlap indicators in the transcriptions ([>] / [<]) and the audio files show that, in this case, ProvL2 was provided before Test
took place: https://sla.talkbank.org/TBB/slabank/Multiple/ESF/EngPunj/ra/lpera23m.cha
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(lack of ProvLl). Generally, if no reference is explicitly provided, this would suggest that it has been
previously mentioned in the conversation or it could even be inferred from the context. When the investigator
is still unsure about what the missing information is, we see these clarification requests occurring once or
multiple times, as in Excerpt 23 (lines 291 and 293).

Excerpt 23

289 SUB what you call this? [AskL2]

290 er.

291 1INV  which this? [CR_I1]

292 SUB mm. [C_1]

293 INV this one? [CR_2]

294 SUB mm. [C_2]

295 INV  <pause> i think its a lamp. [ProvL2]
296 SUB lamp? [Test]

297 INV lamp yeah <pause> like that one. [Ack]
298 isnt it?

Additionally, we can also see that clarification requests are not only common to investigators but subjects
can as well ask for further information if an answer seems unclear to them. Line 65 in Excerpt 24 proves
this point; the subject asks for the name of the object he/she refers to (ashtray) in line 60 and the same
question is found in line 65, most likely so that the subject can hear the correct pronunciation of the word
one more time and thus, be able to reproduce it satisfactorily.

Excerpt 24

59 SUB <pause> yeah er put in that thingy.
60 what’s the name? [AskL2]

61 INV this? [CR]

62 SUB yes please. [C]

63 INV the ashtray. [ProvL2]

64 SUB yeah es es. [Test]

65 what’s name? [AskL.2]

66 mbh.

67 INV [<stressed> ashtray|. [ProvL2]
68 SUB ashtray yeah. [Test]

69 INV mhm. [Ack]

Circumstances could arise where subjects’ requests can create confusion when it comes to determining the
term/phrase they require to know in the target language. To be more specific, Excerpt 25 and 26 below
present dialogues where the subject provides two different terms (ProvLI_I, ProvLI_2) and it may not be
clear for the investigator which of those terms the subject is asking for. In both instances, the investigator
deals with such situations differently. To start with, in Excerpt 25, it appears that the subject is asking for
the equivalent to “scalinata” in English (line 380), but eventually realizes the needed term is “scala” and
thus, the request is immediately corrected (lines 382 and 383). The investigator reacts to this situation by
answering the latter question, that is, “com e la scala?” (“how do you say ladder?”, in English), in line 385.

In Excerpt 26, the subject wants to know how to say “la gente saldrd” and “la gente se n’anird” in English

(“people will leave” and “people will go”, respectively). To this, the investigator decides to provide a trans-
lation for both phrases instead of assuming that the subject was only interested in knowing one of them, as
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opposed to Excerpt 25.

Excerpt 25

380 SUB com’¢ la scalinata in inglese <trans: how do you say stairs in english?>7
[AskL1 + ProvL1_1]

381 <pause>
382 com’e la scala? [AskLL1 + ProvL1_2]
383 <pause> scala <trans: how do you say ladder? ladder>

[scala = ladder and stairs // scalinata = stairs] [ProvL1_2]
384 INV 1 uh la scala.
385 INV 2 ladder. [ProvL2_2]
386 SUB ladder? [Test]
387 INV 1 yeah. [Ack]

Excerpt 26

47 SUB is a com se diu “la gent saldrda” <pause> “se n__anira”
<trans: how do you say “people will leave” “will go”>?
[SearchL.2 + AskLL1 + ProvL1_1 + ProvL1_2]

48 INV “people will leave”, “people will go”. [ProvL2_1 + ProvL2_2]

49 SUB people will leave is a eleven o’clock. [TestC]

Finally, although Excerpt 27 shares a similar structure to the dialogue excerpts used to create the theoretical
model, it is regarded as a deviation. The reason behind this decision is that the investigator’s answer in line
117 could not be treated as ProvL2, but it is instead based on the assumption that the subject is able to guess
the missing term (incident) from the investigator’s answer which works as a hint.

Excerpt 27

115 INV what do you want to say?

116 SUB er one <pause> mm <pause> i don’t know <pause> incidente <trans: incident>.
[SearchL.2 + ProvL1]

117 INV  the same in english. [ProvL2]

118 SUB incident? [Test]

119 INV  ya. [Ack]
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4 Implementation

This section describes the process of implementing the theoretical model previously described into a dia-
logue system that is able to handle a conversation with a second language learner where a) some information
in the target language is requested, and b) code-switching is present.

The idea behind the implementation'® was to reproduce a dialogue strategy frequently observed in our
data and embed it in a vocabulary training activity in the second language classroom. That is, through a
conversation, the learner has the opportunity to put into practice the lexicon already acquired and/or even
extend it. In this case, the dialogue focuses on vocabulary related to food where the main topic of the
conversation revolves around what the learner has had for breakfast. By (verbally) interacting with the
dialogue system, the learner is able to reinforce the acquired knowledge of the target language but also learn
new lexical items.

As it was introduced in section 3, Figure 3 is a representation of every possible pattern observed in the
transition between the initial state and state 1. To be specific, it is a description of the different ways a
learner usually deals with a production problem (struggling to find a word/phrase in the target language
and asking for linguistic support), based on the analyzed data. Incorporating such an elaborate diagram
(which covers the ‘Ask + Info’ stage) into the general representation of the theoretical model (Figure 2)
would be complicated or even difficult to interpret. For that reason, we used statecharts (Harel, 1987), a
visual formalism which allows to describe the complex behavior of a system using an extended finite state
notation. In addition, we chose to work with XState!” for the model implementation. Itis a JavaScript library
designed to, not only create and interpret finite state machines and statecharts but also execute them. In order
to reproduce the observed dialogue structures, Speechstate'® was the spoken dialogue system chosen, as it
is based on XState. The programming language used for the implementation is JavaScript and its superset,
TypeScript.

We have seen a list of patterns taking place in the ‘Ask + Info’ stage (Table 2), the most frequent ones
being Searchl2 + AskLI + ProvLl and AskLl + ProvLI. The implementation is thought to reproduce
conversations that fall into such patterns since these seem to be the most representative in a second language
learning scenario according to our data.

Furthermore, the fact that we deal with code-switching in our dialogue excerpts makes it crucial to rely on
a bilingual ASR (Automatic Speech Recognition) so that the dialogue system can handle a conversation
where the learner alternates between both the first and second language. This is made feasible by setting
two individual and simultaneous speech recognizers with separate confidence scores, corresponding to the
native and the target language. In our implementation, Spanish and English are taken as the user’s first and
target language respectively. Additionally, an L.1-L2 dictionary of single words is included. Whenever a
specific phrase in the target language (“cémo se dice” in this case) is found in any of the ASR results, and it
is followed by a word from the predefined dictionary, this works as an indicator of linguistic support by the
user and, hence, the system provides the translation of the requested word. In Figure 5 we can see the ASR
input for each language and their respective confidence scores. Figure 6 illustrates an example of interaction
the system can handle.

Yhttps://github.com/guscarrian/breakfast_demo
“https://xstate.js.org/docs/
Bhttps://github.com/vladmaraev/speechstate
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5= What did you have for breakfast this morning? =speak version="1.8" xmlns="http://www.w3.or index.tsx:307
g/2081/18/synthesis” xmlns:mstts="http:// www.w3.org/2001/mstts" xml:lang="es-E5"><voice name="Microsoft
Server Speech Text to Speech Veice (en-US, AmberNeural)"=What did you have for breakfast this morning?

=fvolce=>=/speak>

U= es-ES5 ;And como se dice, tostada? 0.58444226 index.tsx:211
U= en-US I had a glass of juice and ostella. 0.6249819 index.tsx:267
5S> toast. <speak version="1.8" xmlns="http://www.w3.0rg/20881/16/synthesis” xmlns:mstts="hit index.tsx:387

pof S www . w3 org/20081/mstts™ xml:lang="es-ES"=<voice name="Microsoft Server Speech Text to Speech Voice (en-US
AmberNeural) "=toast.</voice=</speak=

@ U= en-US Toast. B.7716697 index.tsx:207

5= Uh-huh <speak wersion="1.8" xmlns="http://www.w3.0rg/2881/10/synthesis” xmlns:mstts="hit index.tsx:387
prf www. w3 . org/2081/mstts" xml:lang="es-ES"><voice name="Microsoft Server Speech Text to Speech Voice (en-US
AmberNeural) "=Uh-huh=/voices</speak>

S= Did you have anything else? =speak version="1.8" xmlns="htip://www.w3.o0rg/2001/168/synthesi index.tsx:307
5" xmlns:mstts="http://www.w3.org/20081/mstts" xml:lang="es-ES"><voice name="Microsoft Server Speech Text to
Speech Voice {(en-US, AmberNeural)"=Did you have anything else?</voice=</speak=

U= en-US No. 8.6556564 index.tsx:267
U= es-E5 No. 0.67752886 index.tsx:211
S= 0k, good breakfast! =speak version="1.8" xmlns="http://www.w3.0rg/2001,/18/synthesis"” index.tsx:387

xmlns:mstts="http://www.w3.org/2081/mstts" xml:lang="es-ES"><voice name="Microsoft Server Speech Text to
Speech Voice (en-US, AmberNeural)"=0k, good breakfast!=/voices</speak=

Figure 5: Screenshot of the ASR input for Spanish (es-ES) and English (en-US) and the confidence score
for each of the user’s utterances.

INIT

S: What did you have
for breakfast?

U: | had a toast with...

U: | had a sandwich. £c6mo se dice 'queso'?

S: Cheese. U: Cheese. ]

S: Yummy!

S: Uh-huh.

S: Did you have
anything else?

GOP

Figure 6: The finite state diagram describes a hypothetical conversation that could be handled by the system.
S and U stands for system and user, the latter being the learner.
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Since the proposed vocabulary training activity'® focuses on food vocabulary, the system will ask the
user/learner about their breakfast (“What did you have for breakfast?”). This question invites the learner to
name some food-related words, which leads to two events:

(a)

(b)

The learner provides a successful answer where no production problems arise, which the system will
later acknowledge (“Yummy!”). Next, the system will check that the learner has provided a definite
answer (“Did you have anything else?”). If that is the case, the system stops. On the contrary, when
the learner mentions a new breakfast item, the system returns to the learner’s initial turn, as Figure 6
shows, and the same steps repeat until a complete description of the breakfast is given.

The learner struggles to find the word or term in the second language which results in an incomplete
utterance followed by a code-switched question regarding the missing information (“I had a toast
with... ;cémo se dice ‘queso’? <trans: how do you say ‘cheese’?>"). Right after, the system provides
the requested information (“Cheese”), that is immediately repeated by the learner. Mispronouncing
the word/term causes the system to enter a spiral of turns that consists in repeating the information
until the learner is able to pronounce it correctly. Needless to say, this repeating sequence takes place
on condition that the learner does not utter the missing word properly. Once the learner’s performance
is satisfactory, the system acknowledges it (“Uh-huh”) and asks for any additional breakfast element.
Providing that the answer is affirmative, the system will return to the learner’s initial turn; otherwise,
the conversation will come to an end.

A demonstration video of the vocabulary training activity can be found together with the implementation: https://
github.com/guscarrian/breakfast_demo
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5 Discussion of Results and Conclusion

The main goal of the current study was to determine dialogue strategies for vocabulary learning that could
be found in second language learner corpora, and that could be useful in dialogue systems for L2 training.
The formal model captures a general strategy used among learners at the time of acquiring new vocabulary
in the second language, when in presence of a teacher who can offer language assistance when needed.

We found that learners ask for the L2 word/expression they need, either explicitly or implicitly, and can
even provide a verbal description of it to help the investigator identify the required information. Addition-
ally, code-switching is present within these requests in most cases, seemingly as a result of the learners’
insufficient knowledge of the target language. Once the new word/expression is introduced, learners work
on repeating it as part of the strategy for acquiring new vocabulary.

The proposed model is based on data from students of English with a poor linguistic competence where
the described production problems were common. The vocabulary building activity is designed for learners
of a second language at early stages where linguistic support is often needed due to the lack of knowledge
in the target language. However, whilst production problems may not be as frequent among advanced
learners, the strategy described seems to be still applicable to any learner regardless of their level of linguistic
competence. In addition, we believe the implemented model could be used in the language classroom as a
tool for learners to extend their L2 lexicon in context by simulating everyday practical conversations such as
making reservations, buying travel tickets, checking in/out at a hotel, etc. Ultimately, despite the fact that
the findings of this study are immediately relevant to the field of second language learning, we hope that
other research areas can also benefit from them.
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6 Limitations and Future Work

There are a number of factors that could restrict the performance of the model and that concern the im-
plementation. One of them is, for instance, the inability to encompass every pattern observed within the
‘Ask + Info’ stage. The current implementation is able to cover only the most frequent of these patterns,
i.e., SearchlL2 + AskLI + ProvLl and AskLl + ProvLI. Working on a more comprehensive implemen-
tation will have a direct impact on performance. Having said that, covering patterns such as Searchl.2
+ IndAskL2/AskL1/AskL2, IndAskL2, AskLI1, SearchL2 + AskL1l + ProvDesL2 and AskLI + ProvDesL?2,
where the learner does not specify the word or term being searched (lack of ProvLI), could be a potential
challenge. The reason for omitting such information is that it is purely dependent on the context of the con-
versation and/or even the participants’ common ground, or a verbal description is provided instead. Thus,
making a multimodal implementation able to support patterns of this kind will need further research.

In relation to the different ways of asking for the missing information according to the data, learners usually
prefer direct questions using their mother tongue. We find utterances such as “come si dice... (in inglese)?”
amongst Italian learners, or “com es diu... ?” in Catalan to ask how to say something. From the dialogue
extracts with Spanish speakers we observe not only “;cémo se dice... ?7”, corresponding to “how do you
say... 77 in English, but also “;cémo se llama... ?” and “;cémo es... 7, that is, “what is the name...?” and
“what/how is... ?” respectively. Having an implementation that considers alternative ways of requesting
information would as well affect the model’s performance positively.

Furthermore, the system should ideally be able to provide any piece of information that the user requests,
regardless of it being a single word or an expression, for instance. However, at the moment the system is
limited to providing translations of single words from a predefined L.1-L.2 dictionary. Using a translation API
could be a possible way to address this limitation, which will grant access to translations in any supported
language. However, this matter is saved for future work.

Moreover, since we deal with code-switching in our model, further research on this phenomenon might
help understand better under what circumstances learners are most likely to alternate between languages.
Research on code-switching relevance spaces could contribute to predicting the occurrence of this practice
between language learners. Additionally, even though an evaluation of the formal model would have been a
valuable asset to this study, it is beyond the scope of the thesis due to time constraints. Conducting a human
evaluation within the second language learning context would be a key component in future attempts to
evaluate the model’s performance as well as working with larger amounts of data.
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Appendices

Appendix 1

Instructions for the annotation task

For this task, you will be firstly introduced to the annotation tags you will use to perform the activity. Next,
you will be given 10 different conversation extracts. Following the presented taxonomy, annotate each
utterance according to their function.

Annotation Tag Function Description Example utterance
L OA 9
Asking for missing | The speaker asks for Speaker (5): (’.C omo se llama?
. . . <trans: What is the name?>
AskLL1 information (MI) a word or phrase using
using LL1. the native language (L1). $: ;C6mo es?
<trans: How is it?>
. The speaker asks for
AskL2 As.kmg for MI a word or phrase using S: What is the name?
using L.2.
the target language (L2).
The speaker indirectly S: No .se el n?mbre
Indirectly asking asks for a word or phrase <trans: I don’t know the name>.
IndAskL1 for MI using L1. using the native . .
language (L1) S: No sé como se dice
gag ' <trans: I don’t know how to
say it>.
The speaker indirectly S: I don’t know what the name is.
Indirectly asking asks for a word or phrase
IndAskL2 for MI using L.2. using the target S: I don’t remember how to say
language (L2). the word.
The speaker S: The price of food is...
(unsuccessfully) searches | €€T--- 1S...
Searching for the | for a word or phrase in
SearchL.2 MI using L2. the target language (L2) S: I only read books and... er...
as an attempt to complete
the utterance. S: We bought tomatoes and. ..
mm...
Continued on next page
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Table continued from previous page

Annotation Tag Function Description Example utterance
Using the native language
- (L1), the speaker provides S: ...mesa <trans: table>
ProvL1 Pr oviding MI the word or phrase he/she . .
inL1. is searching for in the S: ...;nifla? <trans: girl?>
target language (L2).
Providing MI The speaker provides the | . [ called a ‘table’.
ProvL.2 L2 equivalent L2 word or
' phrase that was missing. | §. Table.
Using the target language
Providing verbal (L2), the speaker
ProvDesL.2 description of MI | provides / attempts to S: This thing you use for
using L2. provide a brief description | brushing your hair...
of the word or phrase
he/she is searching for.
Acknowledein The speaker lets the hearer Speaker 1 gSl): We went (o the
ging park on Friday.
Ack the information know that he/she .
uttered. izlfﬁoiv:fe(iizs what is Speaker 2 (S2): Mhm /I see,
£ ' that’s right —[Ack]
The speaker repeats a
word or phrase from
. the previous utterance. )
Repeating MI to This action is performed S1: Mobile phone
Rep reaffirm / by the investigator with

emphasize it.

the intention of reaffirming
the word or phrase or
emphasizing its
pronunciation so that

it is clear for the student.

S2: Mobile phone —[Rep]

Continued on next page
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Table continued from previous page

Annotation Tag

Function

Description

Example utterance

Testing correct

In order to test the correct
understanding and

pronunciation of
MI in context.

it is used in context.
This action

is performed

by the student.

understanding pronunciation of a word S1: It’s called a ‘sprinkline can’
Test : p g .
and/or or phrase that has
pronunciation of | previously been uttered, S2: Sprinkling can. — [Test]
MIL. the speaker repeats it.
This action is performed
by the student.
As in Test, the speaker
Testing correct repeats a word or
understanding phrase previously uttered | S1: It’s called a ‘sprinkling can’.
TestC . .
and/or with the difference that

S2: We took the sprinkling can
to water the plants. — [TestC]

Usually, some of these annotation tags happen together within the same utterance. For instance:

Scenario A:

Speaker Utterance Annotation label
Speaker 1 How do you say libro <trans: book>? AskL2 + ProvL1
Speaker 2 It’s book. ProvL2
Speaker 1 Book. Test
Speaker 2 | That’s right. Ack

Scenario B:
Speaker Utterance Annotation tag
S0 you take.: - Eet-. you k“OW‘ B r?gadera SearchlL2 + ProvL1 + ProvDesL.2
Speaker 1 <trans: sprinkling can>, this thing to water the
plants...
Speaker 2 Oh, a sprinkling can. ProvL2
Speaker 1 Sprinkling can. Test
Speaker 2 Mhm Ack
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Scenario C:

Speaker Utterance Annotation label
No sé como se dice nevera en inglés

Speaker | <trans: I don’t know how to say J%ridge in English>. IndASKL L + ProvL1

Speaker 2 Fridge. ProvL2

Speaker 1 Fridge, fridge. Test

Speaker 2 Fridge Rep

Speaker 1 Yeah, they bought a new fridge. TestC

Please, annotate the following dialogues from different second-language learner corpora where the partici-
pants are always an investigator and a student. The native language (L.1) in these examples is either Italian,
Spanish and/or Catalan, being English the target language (L2). All L1 utterances are followed by a transla-
tion in the target language for better understanding. In addition, it is possible to find the full transcripts with
audio for some of the extracts which can provide background information if needed. You will see them by
clicking on ‘TEXT".

LINE

SPEAKER NUMBER TEXT ANNOTATION TAGS
315 <pause> young <pause> unclear woman is
erm.
Student 316 come si dice ragazza alla pari? <trans: how do
you say au pair girl?>
Investigator 317 au pair.
Student au pair yes he’s au pair here pause is the man
318 working here I think.
Investigator 319 and the men are working yeah.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
407 because now in Italy <pause> the price of the
food is eer <pause>.
Student come si dice piu alto? <trans: how do you say
408 .
higher?>
409 <pause> is <pause> bigger.
Investigator 410 high.
Student 411 high.
Investigator 412 ya high you say in English.
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LINE

SPEAKER NUMBER TEXT ANNOTATION TAG
31 no they will come ahi estd <trans: there it is>
<laugh>.
Student they will come <pause> cémo se dice “antes”?
32
<trans: how do you say “before”?>
Investigator 33 before.
Student 34 before the party start start <laugh> the party
<laugh>.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
<pause> “dema” com es diu? <trans: “tomor-
Student 9 ,, . .
row” what is it called?>
10 “dema”? <trans: “tomorrow”?>
Investigator 11 tomorrow.
Student 12 tomorrow.
Investigator 13 tomorrow right.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
look er round in the room <pause> <pause>
erm <pause> and <pause> <pause> I don’t
Student 42 know <pause> <pause> and <pause> I dont
know don’t know of this what’s what name it
is.
Investigator 43 ah the saucer.
Student 44 the saucer?
Investigator 45 saucer.
Student 46 yeah saucer on the cup.
Investigator 47 mhm.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
104 yeah <pause> and during the <pause> fragetto
Student <trans: journey>.
105 what’s the name?
Investigator 106 journey.
Student 107 journey?
Investigator 108 journey.
Student 109 journey.
Investigator 110 mm.
Student 111 during the journey.
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LINE

SPEAKER NUMBER TEXT ANNOTATION TAGS
300 the bread is er —
Student 301 past <trans: dough>.
302 past yeah? <trans: dough yeah?>
Investigator 303 kneaded -
304 dough.
Student 305 dough?
Investigator 306 mm.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
mm <pause> <pause> ma mi scorde sempre
Student 277 come si dice la porta <trans: I always forget
how to say door>.
Investigator 278 door.
Student 779 mm door <pause> <pause> er <pause>
<pause> no open.
Investigator 280 yeah.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
no because my mm <pause> mh come si dice
Student 259 <trans: what’s it called> my principal my chief
I don’t know.
Investigator 260 m boss.
my boss <pause> understand er if mm he you
pay for me <pause> for a for a child benefit
Student 261 <pause> and for this reason I'm I have stopped
my work.
SPEAKER LINE TEXT ANNOTATION TAGS
NUMBER
210 <pause>.
Student come si dice in inglese? <trans: how do you
211 . .
say in English?>
Investigator 212 ladder.
Student 213 ladder ladder.
Investigator 214 ladder.
Student 215 ladder.
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