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ABSTRACT

This thesis explores the application of digital tools in Swedish language
education, specifically in relation to speaking skills. It focuses on dialogue-
based, computer-assisted language learning, which enables students to
practise and develop their speaking skills in a target language. The aim of
the thesis is to gain a comprehensive understanding of how students expe-
rience conversational artificial intelligence during their language education
while practising speaking skills in face-to-face interaction.

The thesis consists of one study conducted with language teachers, and
three studies conducted in real classroom settings with lower-secondary
students using two different spoken dialogue systems. A framework was
designed to analyse student—conversational-agent interaction and the
students’ educational experiences in the system. The data was produced
through system metrics, questionnaires, digital logbooks, and interviews.
Both descriptive and inferential statistics were employed to analyse the
quantitative data, while qualitative data was analysed using reflexive the-
matic analysis.

There were three major areas of findings related to the conducted stud-
ies. Firstly, teachers have positive views of using digital tools, but speaking
skills are the least assisted by these tools, despite being considered the most
challenging skill to teach and learn. Secondly, students reported positive
educational experiences when practising speaking in a spoken dialogue
system, both in the short and long term. They were cognitively and emo-
tionally engaged, felt safe, and gained confidence. However, some students
became disengaged when the scenarios did not relate to their daily lives,
lacked challenge, or resulted in communication breakdowns. Thirdly, stu-
dents had a range of experiences with the embodied conversational agents,
from seeing them as deadpan machines to relating socially with them in
positive ways. The level of experienced social interaction was linked to the
students' educational experiences in the system.

The contributions of the thesis include the framework for analysing
student—conversational-agent interaction and the adaptation of a digital
logbook for this educational context. The practical implications for lan-
guage education are various. Firstly, spoken dialogue systems offer supple-
mentary opportunities for lower-secondary students to practise speaking



in a target language and align with key principles of effective language
learning. Secondly, understanding the complexity of various aspects of
students' experiences in the system can help teachers to address challenges
and diverse student reactions, transforming their role into that of a facili-

tator and guide for teaching and learning speaking skills using conversa-
tional AL

Keywords:

Conversational artificial intelligence; dialogue-based computer-assisted
language learning; educational experience; embodied conversational agent;
student—conversational-agent interaction framework; lower-secondary
students; speaking skills; spoken dialogue system; teachers.



PREFACE

The cover photo of this thesis represents two, non-identifiable interacting
characters. It was taken in the heart of Havana in Cuba in 2014, during
my eye-opening travels there, which I have documented as “Diez dias en
Cuba Bailando” [Ten days dancing in Cuba]. This photo has acted as my
guiding star, always present in my public presentations during this doc-
toral journey, as a symbol of spoken dialogue and the importance of inter-
action. Imagine replacing one of these characters with a Swedish teenager
and the other with an embodied conversational agent, and you will have
the setting for this thesis. If you love languages, set them free!
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CHAPTER 1
INTRODUCTION

It has been argued that artificial intelligence (Al) represents the most sig-
nificant paradigm shift ever seen in relation to the ability of machines
and systems to perform tasks that typically require human intelligence
(Tewari, 2022). Al transforms how we learn, work, research, live, and
think, pushing humans towards lifelong learning and reinventing old hab-
its (Tegmark, 2017; Teigland, 2018). Making use of the progression of Al
is expected to change future jobs and education and it has been found that
Swedish teachers are interested in exploring the opportunities and chal-
lenges of Al in education (AIED) but needed to gain more insights to use
its full potential (Hrastinski et al., 2019). As Selwyn (2023a) has proposed,
the “coming of age of AIED” (p. 1) may already be here, and he argues
for proponents and critics to work together to avoid a polarised debate
(see the nuanced reply of scholars in Akerfeldt et al., 2021). Dawson et
al. (2023) have raised the concern that while Al is revolutionising educa-
tion at high speed, there is a crucial need for theoretical frameworks in
order to guide research and practice. According to Utterberg Modén et al.
(2023), AIED changes educational practice, and one example is emerging
automated decision-making technologies for assessment (Cerratto Parg-
man et al., 2023). Digitalisation changes the conditions for learning, and
this affects students’ engagement, which Bergdahl et al. (2020) found to
be higher among high-performing upper-secondary school students than
low-performing students. Since engagement is critical for learning, more
insights are called for to understand the needs of different student groups.
AIED not only holds out promises, such as personalised learning trajecto-
ries and teacher assistance, but also poses threats due to poor implemen-
tation and weaknesses (Humble and Mozelius, 2022), in aspects such as
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missing ethical guidelines (Figueras et al., 2022). One strength of AIED
concerns the subfield of natural language processing (NLP), which can be
used beneficially in the area of language education (Clark, 2023: Humble
& Mozelius, 2022). This thesis explores language education in Sweden
related to experiences of Al use, with a specific focus on speaking.

One kind of Al that is of particular interest is conversational Al
(McTear, 2020), which is generally used as an umbrella term for speech
technologies that enable conversations with computer-controlled artificial
interlocutors, referred to as conversational agents (CAs), for practising
the target language (Bibauw et al., 2019; Craig & Schroeder, 2018). CAs
range from voice- or text-based chatbots (Huang et al., 2021; Hwang &
Chang, 2021) to physical agents such as robots and spoken dialogue sys-
tems (SDSs). SDSs can provide a low-anxiety virtual environment peopled
with humanlike CAs (Ayedoun et al., 2015), also referred to as embodied
CAs (ECAs), to promote face-to-face social interaction (Bickmore & Cas-
sell, 2005; McTear, 2020). SDSs enable immersion by means of sounds
and images (Godwin-Jones, 2021) in “culturally authentic” everyday-life
scenarios (Berti, 2019, p. 327). Dialogues are here about solving a task by
actively using the target language (Ellis, et al., 2020) in scenarios revolving
around activities such as ordering food at a restaurant or making plans to
attend a music festival (Johnson, 2019a).

Conversational Al used for communication and interaction is rapidly
becoming a part of society in commercial products such as voice-enabled
speakers in Siri (Bellegarda, 2014) and Google Home Assistant (n.d.;
Google Duplex, 2018), and various customer-support services online. In
fact, the development of modern Al and machine learning made it pos-
sible over 60 years ago for humans to interact with intelligent machines
and systems, where the computer is the interlocutor (Turing, 1950; Wei-
zenbaum, 1996; Winograd, 1972). Such interaction today can be visual,
written, oral, or a combination of these, and synchronous (real-time) or
asynchronous (deferred time). In this thesis, the terms dialogue and con-
versation are used interchangeably since they are already part of the applied
terminology (e.g., ECA and SDS).

In institutional language education and digital teaching materials and
tools in Sweden, conversational Al has so far been employed to only a lim-
ited extent, if at all. One example from practice was recently highlighted in
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the Swedish news, which showed an educational situation in an Al-based
virtual reality (VR) environment for students to practise “speaking with
people” in the target language (Swedish Public Service Television, 2023,
March 18). The ECAs were visualised through head-mounted devices. In
this news report, it appeared that the experienced benefits of this edu-
cational technology were frequent practising, with “questions thrown at
you non-stop”, which stimulated speaking practice. Additionally, students
who normally felt too shy to speak in front of others in the class were
now able to speak. In recent years, Swedish educational policy documents
have strengthened the requirements for the development of teachers’ and
students’ digital competence and the use of digital tools (National Agency
for Education, 2018a, 2018b). However, the area of pedagogically sound
inclusion of digital tools in relation to language education in a Swedish
context is under-researched (Nilsson, 2017).

Despite the increased availability of conversational Al, and its recogni-
tion in language education, relatively few studies have been conducted
in this area (Ji et al., 2022). Those that do exist have typically focused
on students in higher education, evaluating and measuring the effects of
SDSs on learning (Bibauw et al., 2022) and linguistic performance, but
rarely specifically on speaking skills and interaction (Bajorek, 2017; Lin
& Lan, 2015). Consequently, few studies have been found that explore
lower-secondary school students’ experiences of speaking practice in an
SDS in relation to the learning and development of speaking skills. In
the myriad of individually experienced aspects in an SDS, both internal
and external, that might bear on meaningful practice opportunities and
eventually effective learning within SDSs, many remain to be explored
(Morton et al., 2012; Timpe-Laughlin et al., 2022). For instance, how
students relate socially to ECAs is still an under-researched aspect, which
is important if SDSs are to be used as a complementary method for prac-
tising speaking. Fryer et al. (2020) suggest a more efficient use of CAs in
language education after further adjustment of the agents in collaboration
between researchers and developers. Additionally, few SDSs have made
it beyond prototyping to become available to the public or for education
(Bibauw et al., 2019).

In this thesis, conversational Al is represented through the two SDSs,
Enskill (Alelo, 2022) and ImmerseMe (n.d.). They include two separate
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types of ECA: (i) animated virtual humans in an animated environment
and (ii) pre-filmed human beings in 360-degree videos. ECAs in both
types of system include automatic speech recognition (ASR) technolo-
gies, allowing students to speak and make themselves understood. The
intention is to investigate how these systems enable students to engage in
meaning-focused, face-to-face dialogues in the target language in a vir-
tual environment, without evaluating or comparing the systems per se.
The students receive instant feedback from the ECA to varying degrees
depending on the system’s design, which has implications for the spectrum
of constraints in the dialogues and pedagogical possibilities (Bibauw et al.,
2019). The differences between the systems were reflected in the students’
experiences of practising speaking in them. Corrective feedback, followed
by individual assessment based on errors in the spoken utterances of the
turn-taking, may be provided.

The term “practise” is used in line with Ellis et al. (2009) in skill-based
language teaching, where learning and developing the ability to speak
(implicit knowledge) need to be practised through spoken communication
(speaking), as opposed to learning aspects such as grammar and vocabulary
isolated in form-exercises (explicit knowledge). The participating students
practised interacting with an ECA individually in the target language, as
exemplified in the quoted dialogue between the English-speaking virtual
human Tony and a Swedish student (Figure 1.1).
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Figure 1.1

Transcript excerpt of spoken English interaction between the virtual human
Tony and a Swedish student practising speaking in Enskill

-Hey, how are you?

-There's a music festival coming to town. Do you want to go?

-Which day do you want to go?

-Why do you want to go on Saturday?

-What kind of music do you like?

-Why do you like pop best?
-Cool! Me too!

-5100 a day. Is that okay?
-Great!

-The festival is at eight o’clock.
-Do you want me to pick you up?

-Well, that's all | know about the festival.
I'lf caif you before the weekend. See youl

-Hello Tony!

-I’'m good, thanks for asking. How are you?

-Yeah, of course, | want to go. When is the festival?

-1 think | would like to go on Saturday

-Because | like the day better.

-I like pop and hip-hop, and what about you?

-‘Cause it makes me happy, and | want to dance when | hear it.
-How much is the ticket?

-Yeah, that's ok!

-What time is the festival on Saturday?

-How will we get to the festival?

-Yeah, that sounds great!

-See you, goodbye!

Note. © Alelo Inc. Used with permission.

Tony and the student took turns, and the dialogue proceeded as presented
in this system-transcribed excerpt example (produced in Study 4 of this
thesis), addressing a task involving planning a trip to a music festival. The
students practised speaking in the system independently, which is not a
new idea, as shown in the section giving a brief background to computer-
assisted language learning (CALL) after the next section about language
learning and the development of speaking skills.



1.1 SECOND-LANGUAGE TEACHING AND
LEARNING — SPEAKING

In this thesis, the term second language (L2) is used as a shorthand (Goh
& Burns, 2012; Chapelle & Sauro, 2017), referring to both English as L2,
the language learnt after the first language or another dominant language,
or to a third language (L3) such as French, German, or Spanish, so-called
modern languages (National Agency for Education, 2018a). The term “tar-
get language” (Goh & Burns, 2012, p. 16) is used interchangeably with
L2, referring to another language studied in addition to the student’s first
language. Learning (and teaching) L2 are traditionally based upon four
basic skills; two productive skills: speaking and writing, and two receptive
skills: reading and listening (Li, 2017).

Speaking in L2 learning refers to the ability of a learner to communi-
cate effectively in the target language through oral expression. Speaking is
a crucial aspect of L2 learning, as it enables learners to engage in real-world
communication and interact with others in the target language. Speaking is
a “combinatorial skill” (Johnson, 1996, p. 155), and students must, simul-
taneously, not only have a knowledge of the language (grammar, vocabu-
lary, pronunciation) and discourse, but also have the ability to produce
grammatically correct utterances, using intelligible pronunciation, intona-
tion, and words appropriate to the current social and cultural context. The
student is also expected to understand and use a range of communicative
strategies to compensate for any lack of language knowledge by using, for
instance, interactional strategies such as asking the interlocutor to repeat
a previous utterance in the dialogue. Hence, speaking is considered to be
a challenging and complex learning process and, in Field’s (2011) words,
“one of the most complex and demanding of all human operations” (p.
70), exerting heavy cognitive demands on students in real-time.

Engaging in meaningful language practice is believed to foster the
development of second language (L2) speaking skills, as it involves actively
using the language to convey the intended meaning. In the research lit-
erature, three features of speech with an impact on the quality of a stu-
dent’s ability to perform are fluency, accuracy, and complexity (Goh &
Burns, 2012; VanPatten & Benati, 2015). Fluency is represented in focus
on the exchange of meaning, where the spoken message is communicated
coherently and effectively. It can be measured by successful turn-taking
(Li, 2017). Accuracy focuses on form, with the correct use of grammar,
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vocabulary, and pronunciation. Complexity is a mixture of both fluency
and accuracy, focusing on meaning and form in precise communication,
developed into appropriate speech for the social and cultural context (Goh
& Burns, 2012; Li, 2017).

Learning and developing L2 speaking skills can be conceptualised as
a dynamic process that involves various components of speaking com-
petence. To visualise speaking skills, and the components included, see
Figure 1.2, which is based on Goh & Burns’ holistic approach to teach-
ing speaking in their methodological framework (2012, p. 139). Three
successful factors are the teachers, the students, and the materials. Their
approach is used to frame and highlight the focus of this thesis, speaking
skills, and what the concept of speaking skills is referring to when intro-
ducing SDS as a new method for teaching and practising L2 speaking for
learning and development.

Figure 1.2
Components in the teaching of speaking

STUDENTS In this thesis:

Speaking skills:

(i) Pronunciation
(ii) Own production
(iii) Interaction

Speaking skills

Fluency,

accuracy and Fluency

Knowledge of
language and

Communication

The role of metacognition

Educational digital tools
Methods for organising learning activities

TEACHERS

MATERIALS

Note. Knowledge of language refers to having sufficient knowledge linked
to speech production, grammar, phonology (sound system), and vocabu-
lary. Knowledge of discourse refers to emphasis and tone. Adapted from

Goh and Burns (2012, p. 139).
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In this thesis, the speaking skills under study draw on the learning situ-
ations in the SDSs (Studies 2—4) and concern: (i) pronunciation (of words,
phrases, and sentences), (ii) the student’s own production (for example,
asking/answering questions), and (iii) interaction through dialogue and
conversation (used interchangeably). The central subskill of speaking,
interaction, naturally also involves listening skills (Hodges et al., 2012),
the ability to listen and understand the other interlocutor while simultane-
ously producing one’s utterances in a comprehensible way to maintain the
dialogue’s fluency, and still using adequate grammar and vocabulary for
the social and cultural context. As expressed by Li (2017, p. 49): “the inter-
pretations of other’s [sic] utterances and comprehension of ideas and the
negotiation of meanings are carried out through interaction”. The focus is
therefore mostly on fluency, but accuracy is also involved. Although stu-
dents’ metacognitive awareness, gained through reflection upon their 1.2
learning and development can be seen as the foundation of teaching and
learning to speak (Goh & Burns, 2012), metacognition knowledge is not
the focus of the analysis in this thesis.

The ability to speak L2 is often difficult to “develop outside school and
difficult to catch, methodologically, for the one who is going to define and
characterise the student’s oral production and interaction” (Granfeldt et
al., 2016, p. 2, my translation from Swedish). Spoken interaction is at its
heart but this can be difficult to provide in a classroom context (Knapp et
al., 2011; Timpe-Laughlin et al., 2020), and is also recognised as a chal-
lenge to provide in remote L2 education (Hartshorn & McMurry, 2020).

The complexity of spoken interaction and its transient nature makes
it difficult to assess, and this, combined with physical constraints in the
classroom, such as large class sizes, makes it challenging to give individual
feedback (Goh & Burns, 2012). Hence, speaking is often neglected in
favour of writing (ibid.). Students often report a lack of sufficient speaking
skills and low self-confidence, and a clear majority consider speaking as
challenging to learn, yet still the main target for L2 learning (Bygate, 2011;
Darancik, 2018; Harlow & Muyskens, 1994; Pakula, 2019; Garbati &
Mady, 2015). This is highlighted as a speaking paradox since being able to
speak a language is considered by both teachers and students “as the most
salient aspect of communicative competence”, yet it frequently receives
insufficient attention in language education (Ferndndez & Andersen,
2019, p. 50). Additionally, previous studies have indicated that female
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students experience higher levels of anxiety about L2 speaking in the class-
room (Granfeldt, 2019; Oztiirk & Giirbiiz, 2013).

Meaningful opportunities and engaging tasks for practising speaking
about content that is relevant to the students are conditions for success-
ful learning and development within the communicative approach (Ellis,
et al., 2020; Gonzélez-Lloret, 2017). Such practice prepares students for
everyday-life communication outside an educational context by stressing
the active use of the target language in tasks or problems to solve.

The research field of second language acquisition (SLA) highlights key
principles for the effective learning and development of L2 or L3 (Ellis,
2005; Li, 2017; Nation, 2007). This thesis focuses on the following L2
key principles relevant to the purpose of the conducted studies: “authentic
input”, “conscious noticing on form”, “opportunity for interaction”, “in-
time individualised feedback”, “low affective filter”, and “an environment
where language can be used” (Li, 2017, p. 28; see Section 4.4). Addition-
ally, emotions are considered to play an important role in L2 learning and
development (Swain, 2013) and link the information tailored to students’
interests and everyday lives (Ellis & Shintani, 2014).

1.2 COMPUTER-ASSISTED LANGUAGE LEARNING
— SPEAKING

When it comes to enhancing the learning and development of speaking
skills, there have been around one hundred years of educational technol-
ogy following the phases or approaches within the research field of CALL
(Otto, 2017). The “talking machine”, a phonograph and groundbreaking
technology for its time, was introduced to students to aid in pronunciation
and listening practice, and although “the silent verdict brought in by its
general abandonment is that it is not worth the trouble it involves”, Clarke
(1918, p. 117) still recognised the benefits of recordings in L2 teaching
and recommended that teachers investigate it. Influenced by behaviour-
ism (Skinner, 1968) and the audio-lingual method (Richards & Rodgers,
2001), language laboratory classrooms provided native-speaker voices in
drill exercises for a repetitive focus on listening and speaking (pronun-
ciation) before reading and writing. These labs were common during the
1950s and throughout the ‘60s and 70s. They were followed by the devel-

opment of interactive games and simulations in the ‘80s, which stressed
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learning through interactivity and authenticity by using the target lan-
guage in communication (Otto, 2017). The introduction of microcom-
puters facilitated the development of listening comprehension skills, pro-
moting film, audiotape, and videotape. Various multimedia CALL systems
were developed, predating today’s communicative approach, where social
interaction is emphasised as a means of achieving the goal of language
learning (Bardel, 2019; Loewen & Sato, 2018). This speaking practice
may be facilitated by, among other things, emerging conversational Al

This thesis is positioned within the field of CALL, and specifically
within the emerging subfield of dialogue-based CALL (DB-CALL; Bibauw
et al., 2019), focusing on the learning and development of L2 speaking
skills. Findings about the new educational landscape of L2 teaching and
learning (Clark et al., 2016), the changing roles when introducing conver-
sational Al, and its possibilities and challenges at the group and individual
levels would benefit both teachers and school management. Such find-
ings would also provide the DB-CALL field, with its interest in human—
machine interactions and the development of SDSs with ECAs for L2
education, with new insights by highlighting any underlying aspects that
seem important for the educational experience of practising L2 speaking
with conversational Al

1.3 TEACHERS’ VIEWS ON AND EXPERIENCES OF
DIGITAL TOOLS

Teachers are a central part of the design and arrangement of language
teaching, and seek to facilitate language learning opportunities for stu-
dents, both with or without the assistance of digital tools (Blake, 2017).
Anderson et al. (2001) propose three activities of teachers: “the design,
facilitation, and direction of cognitive and social processes for the purpose
of realizing personally meaningful and educationally worthwhile learning
outcomes” (p. 5).

However, the question of how to integrate and use digital tools in lan-
guage teaching is both an urgent and complex issue (Li, 2017). Students
must be supported by well-informed teachers and appropriate teaching
materials (Goh & Burns, 2012). In Sweden, teachers have autonomy
regarding the selection of teaching materials and their choice of digital
tools, and how and when to use them, influencing the teaching space and
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what teaching will be possible to conduct (Sofkova Hashemi & Cederlund,
2017). Furthermore, teachers’ knowledge, pedagogical beliefs, and goals
for teaching must coincide with the possible activities provided by the
selected digital tools in order to be put into practice (Dimitriadis, 2012).

In comparison to reading, writing, and listening, teachers have ranked
speaking as the most crucial skill to learn (Thiriau, 2017), but also as prob-
lematic to teach (Burns, 2016; Bygate, 2011; Goh & Burns, 2012), espe-
cially oral interaction and how to keep a conversation going (Erickson et
al., 2018). As a springboard for the suggestion made in this thesis that
conversational Al be employed to enable speaking practice opportunities
for students in the target language, it therefore seemed logical to initially
investigate whether Swedish language teachers found it feasible and were
willing and able to apply it in an institutional, educational context.

In this thesis, digital tools refer to any educational technology, soft-
ware, or application used in language education, including everything
from digital teaching materials to digital resources on the internet, such
as games, apps, or systems designed to support and enhance L2 teach-
ing and learning. These could be interactive and/or multimedia resources
involving a collaboration between the student’s L2 learning and the tool
for practising L2, such as vocabulary, grammar, pronunciation, listening
or more holistic proficiency development. In general, digital tools can also
enable various instructional techniques; for instance, feedback, progress
tracking, or individually adapting the difficulty level and content to the
student automatically in line with their performance and levels achieved
(Utterberg Modén et al., 2023). These educational digital tools can incor-
porate spoken or written interaction in the form of teacher-to-student,
student-to-student, or student-to-CA/ECA.

1.4 STUDENTS EXPERIENCES OF
CONVERSATIONAL Al

The main part (Studies 2—4) of this thesis took students’ perspectives
on practising language speaking skills with ECAs in selected systems by
exploring the students’ self-reported experiences (Levy, 2015). Participat-
ing Swedish lower-secondary students reported their experiences in terms
of thoughts, views, feelings, and behavioural aspects connected to learn-
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ing (Roth & Jornet, 2014) while practising speaking. The practice was
intended to support their learning and the development of speaking skills
through student—ECA interaction in the target language. Experience is
considered crucial for learning (Roth & Jornet, 2014), and this motivated
my choice of experience as the unit of analysis in relation to students’
speaking practice.

Given the novelty of using this type of system in an actual educational
context with new forms of interactional learning activity, a framework for
student—CA interaction (FoSCAI) was iteratively developed. This enabled
the operationalisation of the experience of practising speaking the target
language in an SDS (Ericsson & Jansson, 2021). The experience of prac-
tising was hence dimensionalised into cognitive, emotional, social, and
teaching aspects, which were studied and analysed both separately and
collapsed together, as suggested in FoSCAI The teaching dimension refers
to the feedback and supportive features of the system, which are provided
to set the level of challenge in the students” practice. Since speaking with
an ECA is the central activity in the practice, the students reported sepa-
rately on their speaking experiences (involving the same dimensions as
above, apart from teaching), which were then also included in the educa-
tional experience. Semiotic resources, such as non-verbal conduct in the
ECA’s social cues e.g., facial expressions, gestures, etc. (McTear, 2020),
were included in the experiences of the student-to-ECA interaction that
were explored.

As proposed by Reeves and Nass (1996), people tend to treat human-
like entities as if they were real human beings, interacting socially and
emotionally with them and having the same expectations of the interac-
tion as they would of an interaction with a human being. Therefore, it is
valuable to explore the students’ self-reported experiences of speaking with
ECAs, to determine if, and if so how they related socially to them in the
interaction and what feelings the students developed towards the ECAs.
Additionally, it is interesting to explore what feelings and signals were
ascribed to the ECAs themselves, a tendency referred to in the literature
as humanisation, or anthropomorphisation (ibid). The educational experi-
ence is hence a comprehensive experience of all four dimensions together,
including the central speaking experience. When students rate it them-
selves, the educational experience is referred to as the overall experience.
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1.5 AIM AND RESEARCH QUESTIONS

The aim of this thesis is to explore and gain a nuanced, critical, and com-
prehensive understanding of how conversational Al is experienced by
students during their institutional language education when practising
speaking skills through face-to-face interaction. Based on this aim, three
research questions (RQs) were formulated.

RQ 1: Focusing on speaking skills, what are language teachers’ views and
experiences of teaching and using digital tools?

RQ 2: How do lower-secondary students experience practising L2 speak-
ing skills in an SDS?

RQ 3: How do lower-secondary students experience speaking L2 with an
ECA?

As displayed in Table 1.1, Paper I reports on a teacher study (Study 1),
addressing RQ 1, and Papers II-V report on three student studies (Studies
2—-4), addressing RQs 2 and 3. For details and elaboration of how the RQs
are addressed in each paper, see Chapter 7.

Table 1.1

Research questions in relation to the papers and studies of this thesis

Research Question |Paper Study

RQ1 Paper I Study 1 (with teachers)
RQ2 Papers [1-V Studies 2—4 (with students)
RQ3 Papers I[I-V Studies 2—4 (with students)

1.6 OUTLINE OF THIS THESIS

This thesis is divided into two parts: (i) a text jacket consisting of ten chap-
ters wrapping the papers, and (ii) the collection of papers (Papers I-V),
reporting on Studies 1-4. The structure of the first part is as follows:
Chapter 1. Introduction gives a brief background to the research interest,
and motivates and presents the aim and the RQs.

Chapter 2. Language Education in Sweden outlines the empirical context
of this thesis.
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Chapter 3. Conversational Al outlines the technology investigated in this
thesis, SDSs and ECAs.

Chapter 4. Dialogue-Based Computer-Assisted Language Learning - Speaking
Skills first introduces the rationale of this emerging field, within which this
thesis is situated. Then follows a brief historical overview of its interrelated
fields, SLA and CALL, to situate the SDSs and their theories of learning.
The concept of speaking skills is introduced, alongside the ideas of cogni-
tion and emotional factors and some established key principles for effec-
tive L2 learning and development.

Chapter 5. Related Research covers previous studies of teachers’ views and
experiences of teaching speaking skills and the use of digital tools, as well
as students’ experiences of practising L2 speaking skills in SDSs and speak-
ing experiences with (E)CAs.

Chapter 6. Theoretical Underpinnings first provides an introduction to this
thesis’ central theories, framing the understanding of language learning
in communication, social interaction and the Interaction Hypothesis in
relation to active learning and the development of L2 speaking. Then the
concept of experience is presented. Finally, the chapter describes the devel-
oped methodological and analytical framework FoSCAI as a refinement
and conceptualisation of the educational experience in an SDS.

Chapter 7. Research Design and Methods describes the research design and
multiple methods used to address the aim and RQs of this thesis.

Chapter 8. Summary of the Pilot and Papers gives a summary on a paper-by-
paper basis in relation to the three RQs.

Chapter 9. Contributions and Discussion discusses the key findings and
knowledge contributions aligned with the three overarching RQs address-
ing both teachers (RQ1) and students (RQs 2-3). Moreover, this chap-
ter provides methodological contributions, methodological reflections,
and practical implications, before concluding with suggestions for future
research.

Chapter 10. Conclusion summarises how the RQs were addressed and
answered.

Chapter 11. The Swedish Summary gives an overview of this thesis in Swed-
ish.
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CHAPTER 2
LANGUAGE EDUCATION IN SWEDEN

This chapter presents a brief description of language education in Swedish
lower-secondary schools, emphasising the study of languages in compul-
sory education - English, and modern languages - and the communicative
and action-oriented approach in relation to speaking skills. The first sec-
tion provides a brief overview of the national curriculum (National Agency
for Education, 2022b; 2018a, English version) and syllabus for grades 7-9,
English and modern languages, which reads similarly (National Agency for
Education, 2022c, 2022d) and is tightly linked to the Common European
Framework of Reference for Languages (CEFR; Council of Europe, 2020,
2022). To understand the theoretical underpinnings of the current, action-
oriented approach to language teaching, the most central SLA constructs
are provided. Finally, the chapter ends with a presentation of digitalisation
in Swedish language education.

2.1 STUDYING LANGUAGES

In Sweden, school starts at the age of 6. English (as L2 for many stu-
dents) starts as a compulsory subject at some point during primary school,
depending on how schools distribute the subject’s total hours. It is com-
pulsory at the latest from grade 4, and continues through lower secondary
until grade 9. At the age of 12, children also choose a second European
language, often referred to as L3, German, French or Spanish, which in
Swedish curricula are labelled modern languages (moderna sprik, in Swed-
ish; National Agency for Education, 2018). It can be studied as the “Lan-
guage choice” (Sprikval, in Swedish) or as the subject named “Student’s
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choice” (Elevens val, in Swedish.; National Agency for Education 2018;
2022d). The English and modern languages syllabuses are very similar
regarding content, learning objectives, and performance standards, but the
progress is faster in English, with higher-level demands.

Approximately 85% of students in grade 7 choose to study a modern
language (L3), and half of these choose Spanish (National Agency for Edu-
cation, 2020). Approximately 65% of students who graduate from lower
secondary school have a qualification in modern languages (ibid.), and all
modern language courses struggle with student dropout (Swedish School
Inspectorate, 2022; Tholin, 2019). Modern languages are not compulsory
in lower-secondary school, and students can take another subject instead,
additional Swedish or English.

Teaching in modern languages often lacks individually adapted teach-
ing (Swedish School Inspectorate, 2022). The Swedish School Inspector-
ate’s latest report shows that schools have not sufficiently analysed the
dropout rate for modern languages in relation to the quality of education,
and that many students dropped out due to a lack of support. Further-
more, it reports that students often lack the opportunity to practise com-
municating in the target language in authentic, everyday-life situations,
especially spontaneous speech. However, many teachers were reported to
have created inclusive teaching, where it was ok to make mistakes. The
European Union Parliament (2017) aims for all citizens to master two
languages (key competencies) as well as their first language, and stipulates
that they must start learning them early in life (European Commission
2019a, 2019b), which marks out the high Swedish dropout rates for mod-
ern languages as a partial failure. In the latest report from the Eurydice
Network on language teaching in Europe, Sweden was reported as being
equally as good as, or better than, other European countries that do not
have two official languages (European Commission, 2023). Overall, 79%
of secondary students are studying two foreign languages in Sweden (ver-
sus an average of 60% in Europe as a whole). To help the status of modern
languages in Sweden and increase the number of students who choose a
modern language and continue to study it over time, grade-point average
enhancement credits (meritpoing, in Swedish) are used, which raises the

student’s general grade-point average above the basic level (Granfeldt et
al., 2021).
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2.1.1 MODERN LANGUAGES AND ENGLISH

There have been various national efforts over the last decade to encourage
students to learn languages and to complete their courses in modern lan-
guages, but the desired outcomes have not been achieved (Tholin, 2019).
Three interacting explanations have been suggested: no existing central
school administration for the concretisation of the political intentions,
teachers not being aware of the importance of implementing the reforms,
and a gap between the actual underlying factors influencing students” lack
of motivation and interest in studying modern languages. Students’ lack
of motivation and interest is explained by modern languages being too
demanding and of limited use in comparison to English and students feel-
ing that the teaching is boring.

However, students participating in the project Learning, Teaching, and
Assessment of Second Foreign Languages: An Alignment Study on Oral
Langugae Proficiency in the Swedish School Context (TAL, original italics)
generally reported positive attitudes towards learning another language as
well as English, but only 40% of the students found modern languages
to be a school subject of importance (Erickson et al., 2022, p. 159; TAL,
n.d.). There was an identified need to develop spoken interaction and
spontaneous speech, and the students expressed anxiety about speaking
the target language in the classroom, girls somewhat more so than boys
(Granfeldt, 2019). Aronsson (2020), in line with earlier results, showed
in her studies that Swedish students of Spanish do not practise speaking
enough in school because they mostly focus on writing, and generally do
not reach the expected A2 level (Council of Europe, 2020) by the end
of lower-secondary school in terms of speaking. Additionally, based on
students’ self-reports, she found that they estimate most spoken activities
to consist of reading vocabulary aloud or preparing written manuscripts,
focusing on form. Aronsson (2023) revealed that speaking is the least fre-
quent learning activity in Spanish classes, also with a clear dominance of
form training, which is not in alignment with the communicative, action-
oriented approach in CEFR. Since out-of-class exposure to the target lan-
guage is limited for modern languages in Sweden, the impact of the design
of in-class learning to provide meaningful learning opportunities is crucial.
There are still only limited studies on the teaching and learning of modern
languages in Sweden (Swedish Research Council, 2019; Erickson et al.,
2022).
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Learning to speak English, on the other hand, is somewhat different in
Sweden due to its special social status, and it is “unofficially taking the role
of a second language in Swedish society” (Bardel et al., 2019, p. 12). Eng-
lish is generally heard more often in the media and the linguistic landscape
in Sweden than French, Spanish, or German, which consequently are stud-
ied in an input-poor context. Already at an early age, extramural English
comes naturally more often to students outside school through TV, radio,
music, and Internet activities enabling spoken interaction through online
video games. Sitting at the computer, young male students are found to
use their English more in games than females (Sundqvist & Sylvén, 2014).
English functions as a lingua franca, both in Europe and globally, and is
used as a common language for communication by speakers who do not
have the same first language (Mitchell et al., 2012). However, in Swe-
den, the official language is Swedish, along with five minority languages
(Government Office, n.d.), which underlines the importance of enabling
opportunities for speaking practice in L2 language education.

In this thesis, L2 refers to any target language (English, French, Ger-
man, or Spanish) being taught or learnt in an institutional educational
context, while retaining an awareness of the distinct social context of
learning these languages in Sweden, and the pedagogical differences. The
focus of this research is on experiences of using conversational Al to prac-
tise speaking skills in any target language by interacting with ECAs. Target
language refers to the language that the students are striving to learn and
develop. The following section presents how speaking is addressed in some
national and European policy documents.

2.1.2 COMMUNICATIVE AND ACTION-ORIENTED
APPROACH

In Sweden today, there is a preference for a communicative and action-
oriented approach to teaching, learning, and assessing languages (Bardel,
2019). The emphasis is on developing students’ implicit knowledge, which
will enable increased communicative ability in various oral and written
contexts and provide them with opportunities to interact with authentic
language and culturally authentic materials, based on the assumption that
effective language learning mainly occurs through interaction. This com-
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municative approach involves spoken interaction as both the means and
the goal of language learning. The Interaction Hypothesis (Long, 1996)
is the primary theoretical model for how this can be applied in a social
context (see further details in Chapter 6).

The updated national curriculum specifies that language teaching must
aim to develop students’ ability to “understand spoken and written lan-
guage, being able to produce [one’s] own utterances and interact with oth-
ers orally and in writing and adapt one’s language to different situations,
aims and interlocutors” (National Agency for Education, 2022¢, English,
my translation from Swedish). The Swedish curriculum also highlights
core content (centralt innebdll, in Swedish), such as “everyday-life situa-
tions, interests, people, places, activities, and events” (National Agency
for Education, 2022d, modern languages, my translation from Swedish)
that is relevant to the students. Communicative ability includes “linguis-
tic certainty and using different strategies to facilitate communication
when one’s language skills do not suffice” (National Agency for Education,
2022d, modern languages, my translation from Swedish). To implement
these goals, the Swedish approach to teaching speaking skills can be inter-
preted as emphasising:

(i) Communicative ability: Teaching must focus on developing stu-
dents’ ability to use the language for meaningful communica-
tion, rather than memorising vocabulary and grammar without
context (Ellis et al., 2009).

(i) Task-based language teaching (TBLT): A student-centred
approach emphasising practising L2 in authentic tasks that are
meaningful and relevant to the student, promoting learning
through use of the target language in everyday-life situations
and contexts, such as role-plays, discussions, and presentations
(Ellis et al., 2020; Long, 2015).

(iii) Interactivity: teaching must provide opportunities for students
to interact with each other and with authentic materials such as
films, songs, and texts.

(iv) Intercultural competence: Teaching must help students to
develop an understanding of the cultural contexts in which the
language is used in order to encourage respect for different cul-
tural perspectives.
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This action-oriented approach emphasises active and autonomous learners
using the language, rather than it just being a subject for study in school.
When implementing the action-oriented approach:

The methodological message of the CEFR is that language learning
should enable learners to act in real-life situations, expressing them-
selves and accomplishing tasks of different natures. Thus, the criterion
suggested for assessment is communicative ability in real life, in rela-
tion to a continuum of ability (Levels A1-C2). (Council of Europe,
2020, p. 29)

Communicative competence, including linguistic, sociolinguistic, and
pragmatic competence, is the goal of language education. Communicative
activities, such as conversation or information exchange, are interactive
and signal that “the participants alternate as producers and receivers, often
with several turns” (Council of Europe, 2020, p. 58). Language teaching
and learning are organised into six proficiency levels, referring to students’
overall ability, ranging from basic language to the proficient, independent
user (A1-C2; ibid., p. 36). The levels are illustrated with can-do descrip-
tors related to everyday-life situations where the students are involved in
the learning process (ibid., p. 35).

Swedish schools employ five levels of language grades, with students
receiving a passing grade of E to A. For the highest grade A in (i) modern
languages and (ii) English in the last year of lower-secondary school, the
criteria are:

(i)  The student listens, understands, and interprets the main con-
tent and essential details in clearly spoken, simple language
at a slow pace about everyday life and familiar topics. (...). In
spoken production of various kinds, the student expresses him-
or herself to some extent with variation, relatively clearly and
coherently (...). In interaction, the student expresses him- or
herself relatively clearly using words, phrases, and sentences,
and to some extent adapted to the aim, receiver, and situation.
In addition, the student chooses and uses strategies that facilitate
and improve the interaction. (National Agency for Education,
2022d, my translation, original bold).
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(i) The student listens, understands, and interprets in a well-
grounded and nuanced way as well as overall and details
in spoken language at an average pace and in different con-
texts. (...). In spoken production of various kinds, the student
expresses him- or herself with some variation, clearly and coher-
ently. The student also formulates him- or herself with fluency
and with certain adaptations to the aim, receiver, and situation.
(...). In interaction in different contexts, the student expresses
him- or herself clearly and fluently and with certain adapta-
tions to the receiver and situation. Additionally, the student uses
strategies that facilitate and improve the interaction and help it
to advance constructively. (National Agency for Education,
2022c, my translation from Swedish, original bold).

2.1.2.1 EDUCATIONAL ACTIVITIES FOR L2 SPEAKING PRACTICE

The teacher is expected to create possibilities and activities for students to
learn and develop skills, with the support of pedagogical material, some-
times including the assistance of technology (Li, 2017). It is challenging
to provide meaningful, authentic opportunities for students to practise
speaking in the target language in everyday-life scenarios (Bibauw et al.,
2019; Goh & Burns, 2012; Knapp et al., 2011). Speaking activities can be
created in various ways, both synchronously and asynchronously, through
arrangements for learning both inside the institutional context and in
naturally occurring contexts outside institutional environments (Bygate,
2011; Goh, 2017). However, there is no disagreement that immersion in
the target country is the ideal context for language learning, where all the
key features of speaking can be naturally stimulated in spoken interaction
with native speakers (Sieloff Magnan & Lafford, 2012).

Linguistic input is important, thus opportunities should be provided
for dialogues preparing the student to cope with everyday-life situations
in the target language (Littlewood, 1984; 2018). Typically, one way is to
organise students into small groups “to develop learners” speaking abili-
ties (...) where they can practise communicating in the target language”
(Goh, 2017, p. 247). According to Bygate (2011), all the key steps of
language processing have to be taken into consideration when planning
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teaching activities involving speaking skills in order “to enable learners to
engage with the social and psychological processes of speech production,
in real-time” (p. 410). These can include both form-focused and more
meaning-focused exercises and be structured so as to elicit prepared lan-
guage use, or more “authentic activities involving creative and spontaneous
speech production” (Littlewood, 2004, p. 322). There are various ways in
which students can actively engage in spontaneous and meaning-focused
L2 speaking activities through spoken interaction, giving them a social
context (Littlewood 1984, 2018; Bygate, 2011) for L2 development; for
instance:

(i)  Spoken interaction, face-to-face dialogues in classroom settings,
with students in groups, pairs of two students, or teacher—stu-
dent, in spoken exercises, simulated situations in role-play activ-
ities, and dialogues (Goh & Burns, 2012; Littlewood, 2018).

(ii) Spoken interaction face-to-face through synchronous conver-
sation at a distance by mediating technological tools, such as
Skype or Zoom, or by playing interactive games (Walker &
White, 2017).

(iii) Spoken interaction with conversational Al (synchronously or
asynchronously) through maintaining a dialogue with a CA to
solve a task in an everyday-life scenario, for instance, ordering in
a café (e.g., Bibauw et al., 2019).

Today, there exists a plethora of digital tools for language education,
including a few systems that apply conversational Al for speaking practice
in DB-CALL. The necessary devices and infrastructure for applying them
are mostly already set up in the Swedish school context. The next section
describes digitalisation in Swedish education.
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2.2 DIGITALISATION IN SWEDISH (LANGUAGE)
EDUCATION

Opverall, Swedish education is well equipped with digital devices and digi-
tal tools. Many schools have one-to-one programmes, meaning that all
students and teachers have access to one digital device each, such as an
iPad, Chromebook, or computer (Tallvid, 2015). Digitalisation has led to
significant changes in how education may be delivered, but these opportu-
nities also come with challenges (National Agency for Education, 2018b).
It includes the transformation of the roles of teachers and students and in
the ways in which they interact with each other, and also with the digi-
tal tools that are available to support and enhance teaching and learning
(Bates, 2019; National Agency for Education, 2018; Utterberg Modén et
al., 2023). However, the Swedish school system as an institution has a long
history connected to its physical environment, with the classroom setting
being pretty much the same today as it was a hundred years ago, and it
is sometimes difficult to make good use of emerging technologies (Siljo,
2022).

The curriculum for compulsory school was rewritten in 2018 to high-
light adequate digital competence and strengthen the use of digital tools
in all school subjects at all levels (National Agency for Education, 2018a),
and was further revised in 2022 (National Agency for Education, 2022b).
The Swedish government’s first general national digitalisation strategy was
introduced in May 2017 (Government Office, 2017) and its strategy for
the use of Al in 2018 (Government Office, 2018), in alignment with the
overarching national goal to be “the best in the world at making use of
the possibilities of digitalisation” (Government Office, 2017, p. 10, my
translation from Swedish). In education, it was followed up in the Action
Plan for school digitalisation (Skoldigiplan, 2018). The digitalisation of
language education is regulated by the compulsory school curriculum,
which stresses that all pupils should be given the opportunity to develop
their ability to use digital technology (National Agency for Education,
2018a). However, it was not explicitly mentioned in the revised syllabus
for the specific subjects modern language or English (National Agency for
Education, 2022c, 2022d).
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A suggestion for a new version of the Swedish National Digitalisation
Strategy for the school system for 2023-2027 was presented in late 2022,
further strengthening the need for digital competence and the aim of using
digital tools in education to deliver better quality and opportunities for
lifelong learning and improve quality (National Agency for Education,
2022a). According to this strategy, there should be good and equal access
to digital tools, and the possibilities of technology should be utilised effec-
tively in order to develop education (p. 12). However, the Swedish govern-
ment announced a pause of the planned strategy in early spring 2023 (Let-
mark, 2023), and the schools minister compared the digitalisation strategy
with an experiment (Edholm, 2022). The political and scholarly debate is
ongoing at the time of writing this thesis (e.g., Beijmo, 2023; Thorell et
al., 2023) and signals a shift towards promoting more traditional forms of
education (Selwyn, 2023b).

This chapter has outlined the Swedish educational context within
which this thesis is set, which is framed by central aspects of the Swedish
and European policies setting out the communicative approach of lan-
guages and digitalisation. The technicalisation of Swedish L2 language
education over time is not treated separately, but is considered to follow
fairly similar patterns, and to be presented in the included overview of
CALL and DB-CALL (see Section 1.2 and Chapter 4). The next chapter
presents the technology introduced in this thesis: conversational Al
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CHAPTER 3
CONVERSATIONAL Al

This chapter describes conversational Al as used in this thesis to enable
an understanding of the technology and terminology behind the human—
machine interaction taking place in the SDSs used, including virtual
agents such as ECAs (Cassell & Bickmore, 2003; McTear, 2020). Then
the two types of ECAs in this thesis are outlined. Finally, conversational Al
is briefly put into a historical perspective, ending with its use in education
today, and possible future uses.

3.1 SPOKEN DIALOGUE SYSTEMS AND VIRTUAL
AGENTS

The computer-based interface of SDSs within DB-CALL enables conver-
sation in meaning-focused interactions for students to practise their L2
speaking skills (Bibauw et al., 2019). These systems may use predefined
dialogues or dynamic ones, depending on the user’s input. Morton and
Jack (2005) have suggested using Long’s interaction hypothesis (1996) as
a basis for designing SDSs, thus enabling input, output, feedback, and
the negotiation of meaning (see Chapter 6 for more about the theoretical
underpinnings).

Technically, a typical Al-empowered SDS involves five major function-
alities to handle the user’s spoken utterances: automatic speech recogni-
tion (ASR), natural language understanding or processing (NLP), dialogue
management, natural language generation, and text-to-speech synthesis
(Griol & Callejas, 2016). Figure 3.1 illustrates the basic architecture of an
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SDS, including these major functionalities. There are sets of basic actions
that the systems have to undertake cyclically and systematically after each
user utterance within the system:

* Recognise the user’s words (ASR)

* Interpret and understand the useful information from the words and
utterances (NLP)

* Adapt the interaction to its context (DM)

* Access web services and the system to locate information

¢ Decide about suitable actions after the user’s utterance (DM)

* Choose a suitable utterance and respond to the user (NLG, TTS)

Figure 3.1

The basic architecture of an SDS

Domain/Task
Natural language Knowledge Natural language
understanding (NLP) e generation (NLG)
Automatic speech | Dialogue manager Text-to-speech
recognizer (ASR) (B™) synthesis (TTS)

A v

Note. The user’s input as speech initially comes into the system’s ASR,
illustrated with the upward-pointing double arrow. The spoken form of
the system’s response is produced in the TTS and is illustrated by the
downward-pointing double arrow (Alés et al., 2012, p. IV).

In an SDS interface, there are virtual agents or voice-based chatbots. These
are designed to simulate human conversation and interact with users in
natural language through their voice by interpreting a user’s spoken input
and generating a verbal response. There is, however, confusion around the
terminology, with no less than 161 synonyms found for describing conver-
sational Al systems (Walker, 2023). These terms vary between interrelated
research fields, which complicates meta-analyses and the comparison of
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results between different studies. This chapter highlights some terms of
importance for this thesis.

Virtual agents are often labelled depending on the agent’s function
and purposes, such as conversational agents (CAs) or embodied CAs
(ECAs), which are designed to simulate conversation and solve given tasks
(McTear, 2020; Bickmore & Cassell, 2005), and pedagogical agents that
lecture in a one-way fashion (Johnson & Lester, 2016). Pedagogical agents
are designed to support learning and teaching activities (tutoring) while
providing feedback and guidance; no reply is necessarily expected from the
user. They are mostly designed as animated characters for tutoring systems
(Graesser et al., 2017), instructional videos (Craig & Schroeder, 2017),
and educational games (Wang, 2020) in different learning domains; for
instance, healthcare training (Albright et al., 2018) and virtual reception-
ists (Chilufy & Arvola, 2021). Since there is a possible overlap between
these research fields, results from pedagogical agent studies are also con-
sidered in this thesis.

ECAEs are often designed as animated, human-like characters to simu-
late a physical presence and establish human-computer relationship (Bick-
more & Rosalind, 2005). The ECAs express body language, facial expres-
sions, conversational gestures, and other nonverbal behaviours in order to
simulate human appearance and behaviour as closely as possible in a con-
versation (McTear, 2020; Bickmore & Cassell, 2005). Studies within edu-
cation have shown that using an ECA can enhance user engagement and
satisfaction, and that exploring their social cues is important (Burden &
Savin-Baden, 2019). Within L2 education, ECAs have been found to be
effective as trainers in areas such as vocabulary learning, where the agents’
iconic gestures matching human gestures have been shown to be beneficial
for students’ memory performance (Bergmann & Macedonia, 2013).

In parallel, some scholars use the term virtual humans for human-like
embodied characters such as ECAs (e.g., Burden & Savin-Baden, 2019;
Johnson, 2019a). This term was initially used by Johnson and Lester
(2016), as well as Craig and Schroeder (2017), when referring to animated
characters as pedagogical agents. Virtual humans, referring to characters
with similar inherent functions as ECAs, are also used in various domains
within education, such as trainee teacher education with virtual students
(Howell & Mikeska, 2021), for practising communication skills with vir-
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tual patients in simulated clinical learning situations to support speech
pathology education (Robinson et al., 2020), health workers communica-
tion with virtual patients, (Johnson, 2021) and language learning (John-
son, 2019).

3.1.1 EMBODIED CONVERSATIONAL AGENTS

In this thesis, two types of ECAs were used in the selected SDSs, as illus-
trated in Figure 3.2. They are designed and programmed with the goal of
interacting with a student in natural language, being their “communica-
tional counterpart” (Bibauw et al., 2019, p. 7). The system’s users, here the
students in Studies 2—4, are hence communicating with the computer, in
comparison to through the computer in other computer-mediated forms
of communication in the target language (e.g., video conferencing systems
such as Skype or Zoom).

Figure 3.2

Examples of embodied conversational agents employed in this thesis

Embodied Conversational Agents
(ECASs)

e e p
vE P
= & i

Pre-filmed native speakers

Virtual humans (VHs)
ASR + NLP ASR

Note. © Alelo Inc and © ImmerseMe. Used with permission.

The visually represented interactive human-like ECAs, either male or
female, were of two types. They are distinguished in this thesis by using
the terms (i) virtual humans for the animated ECAs interacting in a vir-
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tual environment in the SDS Enskill (Alelo, 2022), and (ii) pre-filmed
human beings for the native speakers of the target language interacting
in a 360-degree virtual environment in authentic settings in the SDS
ImmerseMe (n.d.). The role of these two types of ECA was to facilitate
opportunities for practising L2 speaking skills, which is part of the func-
tionality offered in SDSs. The various constraints are predetermined in
order to balance the conversational freedom; consequently, the agent’s
capacity to express itself orally and to interpret the student’s spoken utter-
ances affected how the interaction was carried through and the level of
complexity that was attainable, as explained in more detail in Section
7.1.4.3 about the two selected SDSs. In order to situate the conversational
Al used in this thesis in a historical context in these fluid times of emerg-
ing technology, the next section gives a brief overview of the history of
conversational Al

3.2 PAST, PRESENT, AND FUTURE

Although Pieraccini (2012) has pointed out that the evolution of speech
in a machine can be traced back to the early 18th century, one of the
earliest recognised modern NLP programs giving an illusion of under-
standing natural language was devised in the 1960s. This was the chat-
bot ELIZA (Weizenbaum, 1966). Through a set of pattern matching, it
provided generic responses in human-like interactions, enabling simulated
conversations between human and machine, imitating a psychotherapist
in text-based dialogue systems.

Furthermore, Winograd’s successful SHRDLU (Winograd, 1972),
featuring block worlds and limited vocabulary for interaction in English,
“demonstrated that for a carefully constrained dialogue in a limited domain
it was possible to deal with meaning in a fairly comprehensive way, and
to achieve apparently natural communication” (p. 214), although some
problems with the program remained to be resolved (see further, Wino-
grad, 1984). In their reaffirmation, Dreyfus and Dreyfus (1988) presented
their critical standpoint on the status of the computers and Al of their
time during the 1980s. Problematising natural language, self-awareness,
and raising a warning flag for Al in education, they argued that machines
were limited in their ability to replicate human cognitive processes and
interact like humans.
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ASR's first breakthrough in real speech was in the late 1980s, followed
by conversational speech development during the ‘90s and early new mil-
lennium. Around 2014, there was a breakthrough in machine learning,
which was used in virtual assistants and chatbots, enabling them to inter-
pret speech into words in order to understand and respond to user requests,
typically through voice or text interactions (Liu & Forsythe, 2021). Those
assistants are examples of SDSs, and can be used for many tasks, from
controlling smart-home devices to answering questions and from provid-
ing information to booking appointments. Today, digital voice assistants
are common in some parts of the world, and in the USA, one-third of
the population owns a smart speaker (Edison Research, 2021, March 11).
In Sweden, 5% of the population report having a smart speaker (Swed-
ish Internet Foundation, 2019) at home; for instance, a Google Assistant
(n.d.), which is example of voice-directed systems using ASR and NLP for
contextual conversations, enabling a virtual assistant to do things for you
at home. Another Al-based interaction function from Google is Duplex
(2018), which can call a restaurant and book a table for you (Leviathan
& Matias, 2018). SDSs are also used, for example, in automated virtual
assistants online in various social contexts, such as in smartphones (Apple’s
Siri, Samsung’s Bixby, etc.), which are owned by 75% of Americans (Edi-
son Research, 2021) and by 92% of Swedes (Swedish Internet Foundation,
2019) and claimed to be a part of our social interaction (Weilenmann,
2021). Additionally, virtual assistants are used in telephone-based services
and transactions, travel inquiries, and reservations for flights or restau-
rants, sometimes on the phone, or in a chat online, with chatbots or an
embodied character. These can consist of either verbal or written interac-
tion, or a mixture of both.

3.2.1 APPLICATION IN LANGUAGE EDUCATION

Springing out of telephone interfaces for customer services, SDSs in lan-
guage education have developed more multimodal interface systems since
the 1970s. Over the last ten years, these have enabled synchronous com-
puter-mediated communication, during which students practise speaking
in the target language in task-oriented conversations with ECAs (Bibauw
etal., 2019). SDSs use spoken and written interactions (transcripts of spo-
ken dialogue) and other visual information via the ECA in the system’s
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animated or 360-degree video environment for the contextualised simu-
lated dialogue. SDSs constitute a virtual learning environment that can
be immersive to varied extents, using head-mounted equipment for high-
immersive VR, or any digital device that can be connected online and sup-
port the SDS for low-immersive VR (Kaplan & Gruber, 2019). However,
conversational Al is rarely used in an institutional, L2 educational context
(Zhai & Wibowo, 2023, and SDSs for education often remain at a proto-
type level (Bibauw et al.2019).

Some examples of publicly available SDSs with millions of users
worldwide are the popular Duolingo, used for pronunciation and speak-
ing practice (n.d.), Rosetta Stone for feedback on pronunciation (2023),
Babbel, which focuses on pronunciation and accuracy of speaking (2023),
and Mondly (standard, for kids, VR, and AR) for daily language lessons
around specific topics (2023). Another system that is available for English
as a second language is ELSA Speak (English Language Speech Assistant)
for pronunciation practice and adjustment (2023). However, in a review,
the use of speech technology in these tools was found to provide insuffi-
cient feedback (Bajorek, 2017). The two internationally established SDSs
employed in this thesis, Enskill (Aleo, 2022) and ImmerseMe (n.d.), were
the only two encountered in 2019 that enabled real-time spoken interac-
tion with ECAs in everyday-life scenarios. Today, Enskill has over 500 000
L2 student users in 25 countries and online, and ImmerseMe is licensed to
75 000 L2 students, primarily in New Zealand and Australia.

Another technology that is also of interest for language education was
launched at the end of 2022 by Open Al in the trained powerful language
model, Chat Generative Pre-Trained Transformer (ChatGPT; OpenAl,
2022), which generates texts based on the user’s text input. Chat GPT
has experienced rapid growth and has led to an ongoing engaged debate
about conversational Al's benefits and challenges in education (Dilmeg-
ani, 2023). Friedman (2023) has claimed that we are now entering a new
Promethean moment, where we have to harness the power of the rapidly
evolving Generative Al, which presents us with both opportunities and
challenges. It has been claimed that ChatGPT will have a forthcoming
impact on L2 education by supporting conversational Al, and providing
more personalised learning experiences and opportunities for encounter-
ing the target language (Cheong Hin Hong, 2023). According to Clark
(2023) we will have a revolution for language learning. Enabling natural

59



oral interaction by adding voice to ChatGPT suggests the destiny of lan-
guage education: “ChatGPT just killed the traditional language learning”
(Registre, 2023). This rapidly emerging technology has the potential, in
the future, to facilitate speaking practice conversations, and this genera-
tive Al has recently also been combined with the humanoid robot Ameca,
which interacts unhindered in English, Japanese, German, Chinese, and
French, and is even aware of variants such as British and American English
(Evans, 2023; Engineered Arts, 2023). A pocket version is presented in the
app Call Annie (2023; Sarwar, 2023), a female ECA that is able to hold
a spontaneous conversation (see Figure 3.3), presenting herself like this:

Hey there! I'm Annie, your new best Al friend and (kind of) super
intelligent assistant. Let me introduce you to CallAnnie, the app that
allows us to connect in real-time through video calls, so you can talk
to me with you [sic] wherever you go!

Figure 3.3
Pocket Version of an ECA in the app Call Annie

Note: Maring, J. (2023)

In this thesis, the majority of the technology applied (Studies 2—4) is con-
versational Al, referring to SDSs with ECAs. For a further description of
the selected SDSs and selection criteria set, see Chapter 7. These systems
position this thesis within the subfield of DB-CALL, which is outlined
alongside its related research fields in the next chapter.
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CHAPTER 4

DIALOGUE-BASED, COMPUTER-
ASSISTED LANGUAGE LEARNING -
SPEAKING SKILLS

The field within which this thesis is situated, DB-CALL, is briefly pre-
sented in this chapter. There then follows an overview of the two closely
related fields: L2 learning without technology, SLA, and L2 learning with
technology, CALL. Finally, some key ideas and established principles for
effective language learning that are central to this thesis are highlighted.

4.1 DIALOGUE-BASED, COMPUTER-ASSISTED
LANGUAGE LEARNING

DB-CALL is an umbrella term for research that has emerged during
approximately the last forty years within various fields and traditions.
Bibauw et al. (2019) highlight that it is a dispersed and fragmented field
that applies a wide variety of concepts, with implications from various
disconnected research fields not yet making use of each other’s findings. As
illustrated in Figure 4.1, they identified four related research strands using
different technologies for various focuses: (i) intelligent CALL (ICALL) for
written modality, (ii) computer-assisted pronunciation training (CAPT),
(iif) SDS/CA, for spoken modality, and (iv) chatbots, for written modality.
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Figure 4.1

Overview of DB-CALL (highlighted in colour), with its surrounding fields,
subfields, four strands, and various approaches

L2 LEARNING|

Key principles
Emotions

[icaLL| [capT| |sps/ca| |cHaTBOT|
\- -’

COMPUTER- ITEM-BASED PEDAGOGICAL DIALOGUE-BASED
MEDIATED CALL| |TUTORIAL CALL| | AGENT CALL CALL

REACTIVE
INARRATIVE| [FORM-FOCUSED| |TASK-ORIENTED &
. -open-ended
-goal to achieve 5
. dialogue,
through dialogue
no purpose

Bibauw et al. (2019) have proposed an operational definition of DB-
CALL, which includes systems that allow students to interact in spoken
or written form with an automated agent as interlocutor. This agent repre-
sents a native speaker of the target language and provides L2 practice, with
feedback aiming to improve the student’s L2 skills. The unit of instruction
is the pragmatic unit, the dialogue, where meaning is constructed through
turn-taking between the student and the interlocutor, and solving a task
is the goal of the simulated interaction. This definition distinguishes DB-
CALL from the other identified subdomains of CALL, such as computer-
mediated CALL, item-based tutorial CALL, and pedagogical agent CALL
(see Figure 4.1).

DB-CALL sprang out of a developed typology based on a combina-
tion of the levels of constraints on meaning and form in the dialogues
and systems, and Bibauw et al. (2019, 2022) have suggested a conceptual
framework for classifying it based on the following criteria: (i) interac-
tional implications, (ii) instructional characteristics, and (iii) technological
features. According to Bibauw et al. (2022), there are four types of DB-
CALL, within which most SDSs are classified as task-oriented systems,
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where the student strives to achieve a goal by means of the dialogue (e.g.,
book a train ticket), or reactive systems, with open-ended dialogues ena-
bling free small talk (see Figure 4.1).

DB-CALL is situated within the interactionist perspective on SLA,
relying on Long’s Interaction Hypothesis (1996), where dialogue with the
CA provides the student with spoken input, the opportunity to express
output, and instances of negotiation of meaning and feedback (see Section
6.1.1). In line with a system’s interactional design and level of constraints
on meaning and form, DB-CALL may allow spontaneous speech prac-
tice (fluency) and the automatisation of knowledge when interacting in
the target language to engage in the meaningful production of utterances
(DeKeyser, 2007). It enables the idea of dynamic cooperation of implicit
knowledge through the input of L2, together with some explicit knowl-
edge (e.g., grammar) to assist L2 learning and development that is gradual
over time (the weak-interface position, see Section 4.2; Ellis et al., 2009).
Similarly, the four interrelated strands of L2 learning suggested by Nation
(2007), consisting of a focus on meaningful input, meaningful output,
explicit language instruction, and fluency development, collectively con-
tribute to a comprehensive and balanced approach to L2 learning encom-
passing aspects such as production, comprehension, and fluency.

From a pedagogical perspective, DB-CALL applies TBLI, which
entails students actively using the L2 to complete a task (Ellis et al., 2020;
Gonzélez-Lloret, 2017). A task is an organisational unit defined as an
activity during which the student is supposed to employ L2 communica-
tion to solve problems and achieve goals linked to a real-world situation as
a foundation for L2 learning. The students must reach a set goal, focusing
on meaning, in contrast to the exercise approach, which focuses on form
or vocabulary (VanPatten & Benati, 2015, p. 195). According to Ellis et
al. (2020), a task is:

a piece of classroom work that involves learners in comprehending,
manipulating, producing, or interacting in the target language while
their attention is focused on mobilising their grammatical knowl-
edge in order to express meaning, in which the intention is to convey
meaning rather than to manipulate form. (p. 4)
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By engaging students in meaningful speaking activities and problem-solv-
ing tasks, TBLT promotes the development of L2 speaking skills within an
authentic context.

In this thesis, the term “task” was interpreted accordingly, as an activity
in which the students used their existing L2 knowledge to communicate
and fulfil a specific task. It is used interchangeably with the terms “goal”,
or “solving a problem”, such as ordering food at a restaurant or buying a
train ticket. The focus is on the spoken modality practised in two task-ori-
ented SDSs with humanlike ECAs, which are further described and com-
pared based on the presented conceptual framework of DB-CALL (see
Section 7.1.4). Next, there follows a presentation of the central ideas and
principles of SLA and CALL which frame this thesis and selected SDSs.

4.2 SECOND-LANGUAGE ACQUISITION AND
COMPUTER-ASSISTED LANGUAGE LEARNING

The field of SLA is interdisciplinary, drawing upon, among others, socio-
cultural, linguistic, psycholinguistic, cognitive psychology, and neurolin-
guistic perspectives on the competencies and skills involved in L2 or L3
learning and development. Issues of interest are the four language skills
(reading, writing, speaking, and listening), individual differences, assess-
ment, and the setting (Gass & Mackey, 2012). One topic of argument
is the role played by explicit knowledge in L2 use during the learning
and development of communicative ability (Interface Issue), with three
claimed positions: (i) non-interface, (ii) strong-interface, and (iii) weak-
interface (Ellis et al., 2009). The non-interface position claims that, in
order to develop implicit knowledge, the teaching must be implicit
(Krashen, 1985). The strong-interface position stresses that L2 learning is
equivalent to any other learning and that anything you also learn explicitly
(e.g., a grammar exercise) is transformed through practice into implicit
knowledge (automatisation). Pedagogically, this is often summarised
into three steps as pedagogical strategy: (i) presentation, (ii) practice, and
(iii) production (DeKeyser, 2007). Finally, the weak-interface position, a
dynamic mixing of the previous ideas, stresses that students must have
implicit knowledge through possible input for L2 development, together
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with some explicit knowledge to assist L2 learning and development that
is gradual over time (Ellis et al., 2009).

Adding these various SLA interests into the CALL field has occupied
researchers since the 1960s, along with evolving technologies (Heift &
Chapelle, 2012; Godwin-Jones, 2021). Consequently, SLA findings have
also had an impact in the field of CALL (Heift & Chapelle, 2012; Levy,
1990, 1997), explained in the various approaches taken in CALL (Bax,
2003, 2011; Warschauer & Kern, 2000). According to Warschauer and
Kern (2000) and Warschauer (2004), CALL research has developed over
the years in phases, alongside three language-learning paradigms: (i) struc-
tural, (ii) communicative, and (iii) integrative CALL.

(i) The first phase, known as Structural CALL (Warschauer &
Kern, 2000), was developed during the 1950s—1980 based on a
view of language as a structural system (e.g., grammar, phonol-
ogy) and behaviourist theories of learning that emphasise imita-
tion and repetition (Skinner, 1968). This resulted in grammar-
translation and audio-lingual methods, emphasising mechanical
and pattern-based practice (Richards & Rodgers, 2001). Here,
the role of technology is more of a tutor, employing repetitive
drill-and-practice programmes or adaptive tutoring systems
(Walker & White, 2017). Structural CALL is still often applied
as an approach in digital tools because it has the potential to
develop L2 skills, such as writing, with the principal objective
being accuracy and systematic language instruction with posi-
tive reinforcement.

(i) The second phase, commonly known as Communicative CALL,
developed during the 1980s—1990s, drawing upon the under-
lying view of language learning as constructed in the student’s
mind. It uses the methodology of communicative language
teaching (Littlewood, 1984). This phase focuses on the devel-
opment of communicative competence, as defined by Hymes
(1972), which encompasses both knowledge of grammar and
vocabulary and the ability to use language effectively in real-life
situations, taking into account social and cultural factors. Hence,
there is a focus on the practical application of language and lan-
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(iii)

guage learning through interaction/communication with others.
Computers are primarily used for communicative exercises, with
a focus on developing fluency. This phase was also inspired by a
constructivist view of learning, stressing the need for the student
to engage in communicative exercises and experience in order
to learn (Papert, 1993), where the target language can be used
as a tool in a meaningful context to solve problems. The use of
technology emphasises the need for student-centred activities. It
also includes intelligent CALL (ICALL), which focuses on feed-
back and Al, providing opportunities for the construction of
individual knowledge in meaningful audio-visual contexts and
specific domains, such as grammar, with individual support in
so-called intelligent tutoring systems (Li, 2017). Some systems
also provide adaptive sequencing and the individualisation of
instruction.

The third phase, known as Integrative CALL, developed dur-
ing the 21st century in the teaching paradigm of content-based
instruction (Kern & Warschauer, 2000). The aim is to inte-
grate students into authentic environments for interaction in
the target language through multimedia and the internet. This
phase includes activities to interact via computer in so-called
computer-mediated communication (Blake, 2013) focusing on
meaning before form. When communication is seen as the goal
of learning, students must have the opportunity to engage in
everyday-life interactions. The principal objective is agency, for
students to enjoy more autonomy and be agents in their own
learning process (Warschauer, 2004). This phase includes CALL
practice aimed at developing language skills that employ tech-
nology as a mediational tool regardless of time and place (Li,
2017). It is based on a sociocultural perspective on learning
(Vygotsky, 1978), developing language through the “negotia-
tion of meaning in dialogues with the target language in the real
world” (Li, 2017, p. 20).
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This way of grouping CALLs development into three phases has been criti-
cised for being portrayed as linear by Bax (2003), who instead outlined
a nuanced and more dynamic model that takes into account the various
elements that have shaped the evolution of CALL, such as the physical
location of computers, the role of teachers, the type of activity, and feed-
back. The physical location was considered relevant because early CALL
systems were designed to be used in limited computer rooms or labs, or
in classrooms. This contrasts with more recent developments in CALL,
which have emphasised the importance of mobile and ubiquitous com-
puting, enabling students to access L2 digital tools from anywhere, at any
time. Bax’s (2003) first approach was (i) Restricted CALL, referring to
restrictions on tasks, questions, feedback, and content that was part of the
programmed system. His second approach was (ii) Open CALL, referring
to open-ended interactions with computers (as in Communicative CALL).
Bax’s (2003) final approach was (iii) Integrated CALL, signalling a phase
in which technology has become part of everyday life and teaching, and is
fully normalised (Bax, 2011). This last approach shares the sociocultural
view of learning described in Warschauer and Kern’s (2000) last phase,
Integrative CALL.

Today, the field of CALL can be seen to involve “any environment in
which a learner, alone or collaboratively with peers, uses technology in a
second or other language” (Heift & Chapelle, 2012, p. 556), still hav-
ing the main aim of “studying how technology can help learners develop
their language ability” (ibid., p. 557). With the rapid development of tech-
nology, the research is moving towards also including other devices, such
as smartphones and tablets, in technology-enhanced language learning
(TELL) “as part of the environment in which language exists and is used”
(Walker & White, 2017, p. 9). The focus is on communication and inter-
action in collaboration in a social constructivist sense of using language as
a medium in knowledge construction (Blake, 2013). However, despite the
extensive integration of technology into daily life, educational technol-
ogy has not yet reached complete integration into L2 teaching (ibid.), or
achieved full normalisation (Bax, 2011). The different ways of viewing L2
learning and the theoretical underpinnings of L2 learning and technology
may affect the focus of CALL studies, and could also explain the design of
educational digital tools.
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In this thesis, the selected SDSs Enskill (Alelo, 2022) and ImmerseMe
(n.d.) are mostly associated with integrative CALL, although earlier phases
and approaches are still valid in various combinations and types of setting
in educational technology. As within the phase of integrative CALL, this
thesis refers to the employed technology as digital tools in general, and
conversational Al referring to SDSs with ECAs, specifically. The employed
SDSs are interpreted as a mediational tool for student-to-CA interaction
in the target language and as a tutor or instructor of the student. The
educational environment for Studies 2—4 consisted of two types of virtual
learning environments that can be displayed on the screen of any digi-
tal device for practising L2 speaking, activating various complex speaking
skills in interplay with emotional factors, as presented in the next section.

4.3 INTERPLAY OF COGNITIVE AND AFFECTIVE
FACTORS

The research literature shows that, when learning and developing the skills
to speak a language, various cognitive and affective factors interact simul-
taneously, where affective refers to a broad range of feelings, emotions,
attitudes, and moods that influence a student’s behaviour and experiences
(Goh & Burns, 2012). Swain (2013) has highlighted the importance of
considering emotions as an affective response in L2 learning, something
that has recently been addressed in SLA research and is highly relevant
for the learning and development of speaking skills (Li, 2017). Students
are more motivated to engage in learning activities when they experience
positive emotions such as happiness, enjoyment, excitement, satisfaction,
etc., in contrast to negative emotions such as anger, boredom, or anxiety,
which often lead to disengagement (Sang & Hiver, 2021). Goh and Burns
(2012) have stressed that emotional language anxiety due, for instance, to
social pressure, a threatening environment, or a lack of motivation (e.g.
lack of confidence or no ideas about the future use of an L2) may nega-
tively affect students’ willingness to communicate (see Maclntyre et al.,
1998), and hence their engagement in the speaking activity. Emotions can
also be related to the extent to which it feels meaningful to practice speak-
ing in this way, which is closely linked to a pragmatic approach to learning,
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emphasising first-hand meaningful experiences for learning and problem-
solving theory. L2 learning is hence closely linked to doing and practising
hands-on activities related to the goal of the skill (Dewey, 1959); in this
thesis, speaking skills. The interaction provided in SDSs is in line with
TBLT (Ellis et al., 2020), featuring situations around a practical problem
or a task for the student to solve together with the CA in the simulated
everyday-life dialogue, for example, ordering at a restaurant, which is sup-
posed to relate to the student’s interests and life (Nation, 2007).

In this thesis, students’ self-reported emotional experiences were inter-
preted as automatic reactions to what happened inside them while they
were practising L2 speaking with an ECA in an SDS, aspects that trigger
particular feelings and might influence language learning (see Chapter 7).
Regardless of the underpinning theories, some commonly established key
principles (Ellis, 2005; Li, 2017; Nation, 2007) are considered important
for effective L2 learning and sustaining students’ engagement, as presented
next.

4.4 PRINCIPLES FOR EFFECTIVE L2 LEARNING

Acknowledging the complexity of L2 learning, Li (2017) has suggested six
theoretically and empirically based key principles for effective L2 learning,
which are also beneficial within DB-CALL. These comprise:

(i) authentic input

(ii) conscious noticing on form

(iii) opportunity for interaction

(iv) in-time and individualised feedback

(v) low affective filter

(vi) an environment where language can be used

These principles must not be seen as an exhaustive list of principles that
may influence learning. In this thesis, they have informed the content of
the instruments. Furthermore, these principles reveal the importance of
using the target language actively (Ellis, 2005). Additionally, it is also ben-
eficial to participate in social interaction, preferably with a more knowl-
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edgeable interlocutor, an expert (Lantolf et al., 2014; Vygotsky, 1978),
who provides adequate scaffolding possibilities, enabling the student to
be prepared for everyday-life situations as prompted in TBLT (Ellis et
al., 2020; Long, 2015). Concerning the CALL interaction, students “are
expected to input, feedback and interact in a way similar to what they

would experience in face-to-face interaction” (Li, 2017, p. 53). Next fol-
lows a brief presentation of these principles, here clustered into three sub-
sections, labelled: (i) authentic input and focus on meaning, (ii) noticing
on form and feedback, and (iii) low affective filter. Interaction and the
Interaction Hypothesis are further discussed in Chapter 6.

4.4.1 AUTHENTIC INPUT AND FOCUS ON MEANING IN
INTERACTION

There is consensus in the research that, in order to learn a language, stu-
dents must actively use it in an authentic communicative context and
engage in interactive activities that focus on meaning (Ellis et al., 2020;
Li, 2017; Mitchell et al., 2012). In SLA, authentic is used in the sense
of material, tasks, or contexts that closely resemble real-world, natural
language use (Li, 2017; Long, 1996). It emphasises the use of genuine,
unmodified language and real-life communicative situations that students
may encounter in the target language outside the language classroom. The
authenticity of learning materials, experiences, and environments has been
identified as beneficial for students’ engagement (Egbert et al., 2009), and
the importance of authentic and compelling input for language learning
has also been highlighted (Li, 2017; Long, 1996). The dialogues must be
around authentic tasks to solve while maintaining a fluent dialogue in
the target language. Hence as a condition for practising L2 speaking with
authentic input, there is hence a need for an environment in which stu-
dents have an opportunity to interact, including input, output, feedback,
and the negotiation of meaning in everyday-life scenarios that are relevant
to the student (Li, 2017).

In this thesis, the phrase “everyday life” is used in parallel with “authen-
tic” because the classroom context can also be regarded as an authentic
part of students’ “real life”. The speaking activities simulated in the SDSs
aim to be identical to everyday-life scenarios outside an educational con-
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text, including social aspects and natural language use. The virtual envi-
ronment of the SDS, animated or filmed, including the ECAs, can engage
and immerse students to various extents, and give them a sense of physical
presence, of really being there, to make it feel authentic.

4.4.2 NOTICING OF FORM AND FEEDBACK

Although the main focus in L2 learning in interaction is on meaning, it
has been suggested that there must also be some conscious focus on form
in its natural occurrence, with students being provided with opportunities
to notice linguistic elements (accuracy) such as lexical, grammatical, and
phonological aspects (Long, 1996). When students focus on form, as also
recognised in the negotiation of meaning in L2 learning, this is considered
beneficial for learning and development. The role of feedback is a widely
researched topic within SLA and can be realised through either implicit or
explicit individual information provided to the student (Loewen, 2012),
such as the ill-formedness of their L2 production, to guide improvement
in their speaking skills (Li, 2017).

In line with Long (1996), implicit feedback can be provided in the
form of recasts or reformulations in the interaction, which is given during
the spontaneous communication while the students and interlocutor mod-
ify their utterances to improve understanding. As an example of explicit
feedback, there is corrective feedback given in the form of comments on
mistakes, either with the correct form already given or prompting students
to correct it themselves (VanPatten & Benati, 2015). Additionally, there
is summative feedback, which focuses on the evaluation and assessment
of the students performance against a predetermined set of standards or
criteria (Goh & Burns, 2012)

Within L2 education, it can be a challenge for teachers to consistently
provide sufficient feedback within the given time for a class of students (Li,
2017). In terms of speaking, which is transient, giving feedback requires
listening to each speaking student in real-time, or recording the students’
speech. Therefore, CALL could be a supportive source for providing stu-
dents with “timely, accurate and individualised feedback” (Li, 2017, p.
159).
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In this thesis, there is a combination of instant feedback, provided by
the ECA during the spoken interaction in the turn-taking, or eventual
breakdowns in the communication and transcripts displayed in real-time
alongside the spoken utterances. There is no explicit feedback on pronun-
ciation, but summative feedback is provided in written information about
how well the learning objectives were fulfilled. Formative feedback is pro-
vided as individually adapted practical grammar exercises after the speak-
ing practice in one of the SDSs, to aid in the improvement of the skill and
to strengthen the student’s confidence in speaking the target language.

4.4.3 LOW AFFECTIVE FILTER

Personal internal variables, such as the level of anxiety, confidence, and
motivation about speaking in the target language affect students” involve-
ment in speaking activities and their willingness to speak (Goh & Burns,
2012; Li, 2017; Maclntyre et al., 1998; Mitchell et al., 2012). These key
variables are sometimes referred to with the metaphor of the “affective
filter” (Krashen, 1985; Li, 2017, p. 35).

Anxiety can be provoked by obstacles such as fear of saying some-
thing wrong, not understanding, or not being understood due to a lack of
vocabulary or a non-native accent in the target language. Students might,
for instance, feel too exposed to other students to speak and/or afraid of
being judged (Walker & White, 2013). Suggested methods for reducing
affective filters have been incorporated by TBLT in the form of appropri-
ate language use and clear learning objectives (Goh & Burns, 2012) and
technological assistance (Li, 2017). Authentic communication tasks in so-
called “whole-task practice” (Goh & Burns, 2012, p. 136) are provided to
increase the communicative need and the personal motivation to keep the
conversation going.

Social pressure in the classroom might also negatively affect speaking
ability, so a safe environment without threat is another important factor
for developing speaking skills. Furthermore, students could be helped by
being guided progressively with feedback and support through scaffolding,
being encouraged to reflect upon the development of their speaking skills,
and self-regulated learning through monitoring and evaluations. There
are cognitive phases; for instance, conceptual preparation with themes so
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students can produce spontaneous speech within familiar situations and
topics (Goh & Burns, 2012). This is supported by content knowledge that
could be prepared beforehand and includes rehearsals and task repetition
to build students’ confidence.

Motivation is another trait exhibiting individual differences; this
is a complex construct representing a whole research field (Ushioda &
Dérnyei, 2012). Motivation is one variable among many interrelated vari-
ables that have implications for L2 learning, and displays positive correla-
tions with willingness to communicate (Maclntyre et al., 1998). Hence,
teachers must strive to reduce anxiety within the learning situation and its
materials. Additionally, motivation can also be helped by autonomous and
self-regulated students taking control over their learning in an active way
in an environment that is less restricted and threatening than traditional
classrooms (Li, 2017).
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CHAPTER 5
RELATED RESEARCH

The purpose of this chapter is to outline the present state of research in
relation to conversational Al applied to institutional L2 education from
teachers’ and students’ perspectives in order to frame how this thesis can
contribute to the field with new knowledge to the field. This chapter
includes four overarching sections. The first presents a synthesis of the
central studies about L2 teachers and digital tools, including conversa-
tional Al as experienced from teachers’ perspectives, finally zooming in on
Swedish teachers. This section also includes work conducted with teachers
in relation to the SDSs employed in this thesis, Enskill and ImmerseMe.
The second section presents the central studies in which students have
practised L2 speaking skills in SDSs. The third presents studies that are
central to speaking experiences with CAs. Since there is some overlap with
research about pedagogical agents, virtual humans, and ECAs in terms of
the social aspects of generating social agency, such studies are also included.
Finally, in the fourth section, central aspects of the previous research are
briefly reviewed.

5.1 L2 TEACHERS’ VIEWS AND EXPERIENCES

The potential of emerging technologies such as Al and educational robots
in education is widely acknowledged, but simultaneously there are critical
reflections and concerns around the future role of teachers, ethics, eco-
nomic interests, and the need for more knowledge about AIED (Hrastin-
ski et al., 2019; Humble & Mozelius, 2022). When Haelermans (2017)
explored why digital tools were not optimally used in education, she found
that teachers erected barriers to technical change due to internal beliefs,
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insufficient “know-how”, or lack of time to put them into practice or train-
ing. She stressed the importance of teachers if digital tools are to be useful
in education, for which her classroom studies in Dutch secondary schools
indicated significant potential, especially in maths and languages and for
low-proficiency students. A comparison between traditional teaching and
teaching enhanced with interactive digital tools revealed the usefulness of
the latter; for example, in practising skills (e.g. language spelling and gram-
mar), effectively providing feedback, and individualisation.

According to Li (2017), L2 teaching and methodology must keep up
with the needs of today’s new generation of students and their daily inter-
actions with technology, and take advantage of the rapidly emerging tech-
nology supporting the learning of various L2 skills. The reasons mentioned
include: to improve students’ engagement, enhance language learning and
facilitate understanding, provide a context for using the target language,
and also, as an effect, to reduce teachers’ workload and save time in the
classroom. The actual integration and use of technology are said to be influ-
enced by various factors, such as teachers’ attitudes, views, and pedagogical
beliefs; systems of policy, practice, and curriculum; resource accessibility;
and digital competence and confidence, as shown in various smaller stud-
ies. For instance, Celik and Aytin (2014) found that Turkish elementary
and high-school teachers (/V = 6) reported positive views, sufficient digital
competence, and willingness to apply digital tools when teaching English.
However, practical obstacles to using them, such as lack of computers and
unstable Internet connections, were given as the main factors inhibiting
their actual use in the L2 language classroom. The implementation process
has been highlighted as challenging to apply in a way that meets the cur-
ricula and students’ individual needs and likes (Soto et al., 2020).

Timpe-Laughlin etal. (2020) have explored the experiences of 16 teach-
ers in an intensive English programme at a US university who reported
their user experience of an SDS. The teachers’ ratings, revolving around
their level of engagement and the perceived usefulness of SDS-based, goal-
oriented speaking tasks, revealed positive views regarding the potential for
SDS to be used for speaking practice in L2 classes, especially when applied
in a flipped classroom and for diagnostic purposes.

In another usability study, van Doremalen et al. (2016) explored how
teachers (/V = 9) combined with 15 students used the ASR-based SDS
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prototype DISCO, providing feedback on speaking performance. The
results indicated positive views about its potential for enhancing speak-
ing through skill-specific practice, with ECAs providing appropriate feed-
back, but some concerns were raised about the difficult vocabulary used.
They thought that, since students were stimulated to speak more, they
subsequently became more comfortable and that spoken interaction added
value compared to written interaction. Important conclusions were that
this kind of system must add different training strategies to address the
errors made by an individual student. Additionally, the study showed that
content and authenticity with relevance to students are crucial factors for
the application of the system. One conclusion is that there is “no one-size-
fits-all CALL system” (van Doremalen et al., 2016, p. 845) and that it
must be possible to modify the content.

Belda-Medina and Calvo-Ferrer (2022), applying a mixed-methods
approach, investigated the level of satisfaction and perceptions regarding
the integration of conversational Al into language education among Span-
ish and Polish trainee teachers (/N = 176) who interacted with ECAs for
a month. Their findings showed that gender had no effect on the partici-
pants’ satisfaction in relation to the linguistic level of the ECAs. In con-
trast, the qualitative findings did reveal gender effects on satisfaction, with
female participants being more attentive to design and content. Overall,
the paper reported generally positive findings regarding the integration in
terms of ease of use and attitudes towards integration, although with only
moderate knowledge about conversational Al and interest in using it in
future education. In sum, previous short intervention studies have often
relied on interview data or surveys with mostly small samples, providing a
state of knowledge with promising results internationally.

In Swedish L2 education, in relation to speaking skills a study about the
actual pedagogical use of digital tools by L2 trainee teachers (/N=12) has
shown that a lack of pedagogical models from their own educational back-
ground led to a sense of low self-efficacy, knowledge, and belief in their
capacity to act as a teacher. This has implications such as an expressed need
for knowledge and reflected experiences (Nilsson, 2017). It is also worth
mentioning a comprehensive Swedish research project conducted during
2016-2019, which examined the interactions and alignment between
teaching, assessment, and learning (TAL) in relation to modern-language
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speaking proficiency (TAL, n.d.). It investigated framing factors at vari-
ous levels, such as society, school, attitudes, motivation, and background
among lower-secondary students in the Swedish school context (Erickson
et al., 2022). A questionnaire was completed by school principals (/V =
141) and teachers (V= 315), complemented by conversations with teach-
ers and students and recordings of the spoken performance of students (V
= 150). Although teachers” perspectives on language education in compul-
sory school were the focus of the study (in this era of digitalisation), there
were no specific questions about teachers’ views or experiences of using
digital tools in relation to speaking skills. In sum, there is a need for further
studies investigating Swedish language teachers’ views and experiences of
using digital tools in order to practise speaking.

5.1.1 STUDIES IN RELATION TO THE EMPLOYED SDSs

L2 teachers’ perspectives on using Enskill (used in Studies 2 and 4 of this
thesis) in their teaching, is known through spin-off results from the few
existing student-centred studies. In Johnson’s (2020) case study of Mex-
ican university students (/N = 107) using the SDS Enskill regularly for
two months, as an integrated part of their curriculum, the involved teach-
ers reported increased fluency of speech and confidence in their students
after practising speaking in this system. It generated more communicative
classes, where the students engaged in conversations. As perceived by the
teachers, one possible explanation for these benefits was that, while prac-
tising English in the system, the students received personalised instruction
and therefore came to class better prepared.

Focusing on teachers’ perspectives on the benefits and drawbacks of
VR, and the challenges and effects of practising speaking in the SDS
ImmerseMe (used in Study 3 of this thesis), Tran (2021) empirically exam-
ined the opinions of L2 teachers (/V = 105) in an international online sur-
vey, complemented with focus group interviews. The clearest benefits for
developing speaking and listening skills were gaining access to authentic
culture, real-life conversations, and creating a meaningful context result-
ing in the students gaining confidence. The main drawbacks were in terms
of VR being time-consuming due to having to redesign lessons, and its
limitations in replacing classroom interaction. The main challenges in the

78



implementation of VR were a lack of the required facilities (hardware and
software), a lack of digital skills training, and the insensitive function-
ality of ASR, which provoked frustration among both teachers and stu-
dents. The conclusions of the study were that, generally, teachers needed
to improve their digital competence to handle technical issues, have an
“adaptive mindset” with backup plans in case of technical issues, and col-
laborate with colleagues when redesigning lesson plans, including VR, to
be optimally beneficial for the students (Tran, 2021, p. 64).

5.2 STUDENTS PRACTISING L2 SPEAKING SKILLS
IN AN SDS

The implementation of conversational Al in education is still in its infancy
(Zhai & Wibowo, 2023), although previous research has shown that
practising L2 speaking in an SDS benefits students” speaking skills (e.g.,
Bajorek, 2018; Golonka et al., 2014; Utami et al., 2021). While most
studies focus on university students and quantitative data, a few examine
younger students’ self-reported experiences. This section presents the rel-
evant studies, organised by findings and connected to SLA principles (e.g.,
authentic input and feedback). It highlights the strengths and weaknesses
of SDSs based on previous research, thus setting the stage for this thesis.

5.2.1 BENEFICIAL FOR L2 SPEAKING, LISTENING, AND
VOCABULARY

Practising pronunciation using ASR has been found to facilitate pronunci-
ation improvement (e.g., Bajorek, 2018; Kukulska-Hulme & Lee, 2020).
SDSs can provide students with meaningful and authentic language prac-
tice (Berti, 2020), with the opportunity to interact with CAs and receive
immediate feedback from the system on their performance from the sys-
tem (Bibauw, 2022; van Doremalen et al., 2016; Hassani et al., 2016).
Studies using SDSs to enable users to engage in everyday-life situations
have been shown to facilitate vocabulary acquisition (Divekar et al., 2021;
Kaplan-Rakowski & Wojdyriski, 2018) as well as the development of
speaking and listening skills (Bajorek, 2018; Blake, 2017; Johnson, 2019a;
Li, 2017). Hsu et al. (2021) conducted an experimental design study over
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four months and showed that Taiwanese university students (/V = 100)
who conversed with a task-oriented chatbot system reduced their fear of
speaking English and improved their spoken ability. These results are in
line with the findings of Kim et al. (2021), who, based on pre- and post-
tests examined how Korean university students’ (/V = 49) speaking skills
were positively affected by speaking with the Al chatbots Replika, Andy,
and Google Assistant, in particular their pronunciation, intonation, stress,
and fluency. In their systematic overview of SDSs, Bibauw et al. (2019)
showed that most systems demonstrated enhanced speaking skills, espe-
cially accuracy. Timpe-Laughlin et al. (2022) examined the utility of an
SDS (HALEF) using semi-scripted role-plays with feedback for L2 learn-
ing based on data produced in a post-task user perception survey com-
pleted by a group of students (/V = 47) of English at the tertiary level in
the USA. The system enabled conversation through questions and answers
and the negotiation of meaning. There were supportive results for SDS
tasks as an alternative for effectively practising L2 speaking and producing
data about L2 speaking.

Empirical studies have shown that SDSs provide opportunities for
practising L2 speaking in simulated everyday-life scenarios through
human-to-machine interaction where maintaining a dialogue is also the
task (Bibauw et al., 2022; Timpe-Laughlin et al., 2020). The students were
able to actively use the target language in a contextualised way, by repeat-
edly engaging in face-to-face interaction with CAs with flexibility in time
and space (Cucchiarini & Strik, 2019; Huang et al., 2021), without travel-
ling abroad. It has been found that SDSs promote self-regulated learning
because students can control the pace, content, and support of their lan-
guage practice (e.g., Kaplan-Rakowski & Wojdyriski, 2018; Meri-Yilan,
2019) and take the initiative in constructing their learning (Chong &
Reinders, 2020). Studies have shown support for blended learning settings
where face-to-face methods are integrated and mixed with DB-CALL sys-
tems in language education (Grgurovic, 2017).
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5.2.2 LOW-ANXIETY ENVIRONMENT, GAINS IN
CONFIDENCE AND WILLINGNESS TO COMMUNICATE

Practising speaking in a low-anxiety environment (Timpe-Laughlin et al.,
2020) has shown positive results, including reductions in anxiety, fear, and
embarrassment when speaking, with increased confidence and willingness
to communicate in the target language (Ayedoun et al., 2015; Divekar et
al., 2021; Jeon, 2022; Papin, 2018; Wang et al., 2017). In an earlier study,
Johnson and Wang (2008) reported that users’ self-efficacy (confidence in
their ability to learn, speak, and understand the target language) increased
when using a system that provided appropriate feedback.

SDSs provide more enjoyable and less stressful speaking practice than
speaking with a human interlocutor in a classroom environment (Bashori
et al., 2020). Bashori et al. (2021) investigated secondary school students
(N = 232) in Indonesia in a quasi-experimental study based on question-
naires, vocabulary tests, and some complementary interviews, and the
results also indicated lower levels of anxiety among the students when
practising speaking in an SDS. Grant et al. (2013) showed how students
could improve their listening and speaking skills in simulations represent-
ing a safe VR environment to prevent them feeling anxious. Practising
conversation with chatbots in an enjoyable and non-threatening environ-
ment is also suggested in systems like Mondly and Duolingo, in Eggbum
(text-bound), with a grammar-bot in Memrise (Alm & Nkomo, 2020),
and with pre-filmed native speakers in the 360-degree environment in
ImmerseMe (Berti, 2020).

5.2.3 EFFECTIVENESS VERSUS BIAS

Researchers have addressed how effective SDSs are for L2 learning, and
Bibauw et al. (2022) have found that corrective feedback and session
spacing were moderators for effect. Based on quantitative measurements,
their results indicated a medium effect on L2 proficiency development
and established “significant effects for lower proficiency learners, and on
vocabulary, morphosyntax, holistic proficiency and accuracy” (p. 1). The
tendency of higher effects for low-proficiency students was also found in
a study by Huang et al. (2008). In terms of effectiveness, empirical stud-
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ies focusing on attitude and cognitive aspects have shown a greater posi-
tive impact on beginners and lower-intermediate language learners (Kim,
2016). In contrast, Sydorenko et al. (2018) suggested that advanced-level
students benefit more from such interactions due to their ability to listen
and understand the CA’s utterances. Additionally, it has also been observed
that low-proficiency students in English were less recognised in human-to-
machine interactions with other types of conversational Al, such as intel-
ligent personal assistants (Moussalli & Cardoso, 2020). Fryer et al. (2019),
in an extension study, suggested that, based on regression and content
analysis, the surveyed students’ learning experience with chatbots for L2
learning was predicted by prior interest in human conversation partners,
prior language competence, and task interest.

Ciriticism directed at DB-CALL research focuses on the reliance on
study designs that carry a risk of bias regarding a novelty effect when tech-
nology is first launched to students. Students’ short-term initial engage-
ment and performance may be positive, only to then decrease as they
become increasingly familiar with the SDS (Huang et al., 2021; Fryer
et al., 2019). Empirical studies with pedagogical evaluations in reviews,
observational, survey, and effectiveness studies have been of varied scope
and quality and have mostly not achieved statistical significance due to
small samples and the short time spent on the task. One possible source
of bias is that developers and companies are sometimes involved in the
research studies, and few of the systems researched have made it beyond
prototyping.

One early system that has actually been used publicly is SPELL (spo-
ken electronic language learning), which is described as a user-tested
CALL system for classroom use (Anderson et al., 2008). It offered con-
versational scenarios from everyday life by implementing virtual worlds,
humanlike ECAs, and ASR. After investigating and evaluating SPELL in
several phases, including with various nationalities and target languages
(Italian, Japanese, English, and French), the results suggested that the
acoustic models interpreted by the speech recognition system had been
trained with native speakers but needed to recognise the spoken language
of non-native speakers, which consequently led to many breakdowns in
the conversation. Based on usability questionnaires, verbal interviews, and
measured ASR accuracy, a motivational boost was noticed among high-
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school students, who felt satisfied with their performance in the system,
and mostly reported it as useful and effective for L2 learning (Anderson et
al., 2008).

5.2.4 ATTITUDES, ENGAGEMENT, AND MOTIVATION FOR
L2 LEARNING

Studies regarding students’ attitudes towards and evaluations of SDSs
have shown overall positive but varied results for the examined systems
in the systematic review by Bibauw et al. (2019). Kaplan-Rakowski and
Wojdyriski (2018) explored in their laboratory study the experiences of
22 adult male Polish students interacting in English in everyday-life sce-
narios with ECAs in the SDS Mondly VR. The results showed that most
respondents had positive attitudes about the impact of VR-based assisted
language learning and reported high engagement with the speaking activ-
ity due to feeling immersed with little distraction.

Jeon (2022) explored the impact of chatbots on students’ motivation
for L2 learning. The study analysed the qualitative data produced in sys-
tem-generated interaction logs and post-trial interviews, focusing on how
Korean primary-school students (V= 36) engaged with chatbots in goal-
oriented conversations for a duration of 16 weeks. The study explored
the inherent possibilities of language learning with the chatbots, consid-
ering various aspects, such as pedagogical, technical, and social factors.
The findings indicated that these factors influenced learning outcomes
differently, acting either as limitations or opportunities for learning. Tech-
nology-related factors have also been examined and found to affect stu-
dents” experiences within SDSs, sometimes causing frustration and having
a significant impact upon students’ engagement (e.g., Alm & Nkomo,
2020; Johnson, 2019a). An SDS’s constraints, such as problems in under-
standing several utterances in a row, have been identified as a challenge,
together with a restricted conversational path due to the lack of nego-
tiation of meaning that takes place during human-to-human interactions
(Bibauw et al., 2019).
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5.2.5 GOAL-ORIENTED SYSTEMS, FEEDBACK, AND
SCAFFOLDING

In their systematic review, Bibauw et al. (2019) highlighted positive evi-
dence for “goal-oriented systems”, which are sometimes also referred to
as “task-oriented” prompting of “contextualised dialogues” (p. 31), where
students express themselves within the given context, supported by the
system’s feedback and scaffolding. Corrective feedback which is permitted
in highly constrained SDSs seems to enable higher L2 learning gains than
systems that allow more spontaneous speech (Bibauw et al., 2022). Tai et
al. (2022) conducted an experimental study with a control group in which
they interviewed adolescent Taiwanese students who interacted with intel-
ligent personal assistants in English. The researchers focused on the impact
of the feedback presentation mode on learning speaking proficiency and
found that the on-screen text, graphics, and narration were crucial.

Ayedoun et al. (2020) explored Japanese university students’ (V = 60)
willingness to communicate in terms of confidence, anxiety, and desire
to communicate in the target language (English) with an ECA in vari-
ous scenarios by implementing scaffolding to support and motivate them
to engage in the interaction, so-called motivational scaffolds. The focus
was on scaffolding in terms of conversational strategies through affective
backchannels and task-based communicative strategies and how to fade
them out in relation to the students’ preferences and needs. The results
suggested that progressive and fading motivational scaffolds in the system
were dependent on the level of the students’ willingness to communicate,
and addressed the need to develop adaptive systems to meet various stu-
dents’ expectations.

5.2.6 VR IMMERSION IN SDSs

With the addition of VR, the student can become further immersed in the
speaking experience, with increased focus due to the sense of physically
being there while removing geographical limitations, and having a feeling
of presence and a sense of authenticity (Kaplan-Rakowski & Wojdyriski,
2018; Wang et al., 2017). VR is thus “supporting authentic learning in
the 21*-century language classroom” (Utami et al., 2021, p.133), whereof
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a synthesised overview shows five benefits for learning, consisting of: stu-
dent motivation, writing skills, oral production by providing meaningful
new activities, listening skills, and academic achievement (ibid., p. 133).

For instance, Divekar et al. (2021) explored an SDS with extended VR
and CAs, which showed statistically significant improvements in students’
vocabulary learning, listening comprehension, and speaking ability. The
immersion, involving senses such as sight and hearing, makes the student
feel present and encourages positive feelings, enjoyment, and the devel-
opment of speaking ability (Kassim et al., 2019). VR can also bring the
culture of the target language closer to the student (Berti, 2019; Johnson
& Valente, 2009; Utami et al., 2021). Drawbacks identified with high-
immersion VR include eye tiredness and headaches (e.g. cybersickness;
Dhimolea et al., 2022; Kaplan-Rakowski & Wojdynski, 2018).

Two variants of VR are applied in the SDSs selected for this thesis.
In Enskill, the virtual environment is animated using virtual humans as
ECAs, and ImmerseMe offers spherical 360-degree videos with pre-filmed
native speakers as ECAs. The next subsection outlines some of the findings
from studies of importance to this thesis conducted with these two SDSs,
Johnson (2019a) which is relevant to Studies 2 and 4, and Soto et al.
(2020), which is relevant to Study 3, where the latter was published after
the current study was completed.

5.2.7 STUDIES IN RELATION TO THE EMPLOYED SDSs

When it comes to practising L2 speaking skills in Enskill (see system
description in Section 7.1.4.1), by enabling interactions with ECAs, as
employed in Studies 2 and 4, a few previously published studies have been
conducted (Johnson, 2019a, 2021, and some presented in white papers,
e.g., Johnson, 2019b, 2020), all in close conjunction to the company
behind the system. Overall, the results have shown improved speaking
skills, increased confidence, and greater fluency.

Using snapshot evaluations, Johnson (2019a) reported on two case
studies with university students (/N = 111). One group of B-level (inter-
mediate) students studying English in Serbia used the system for three
weeks as homework assignments, and the second group was in Croatia.
The students’ self-reported attitudes and experiences of practising in the
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system were collected in a questionnaire using a five-point Likert scale and
open items for evaluating the system. System-generated metrics in terms of
raw understanding rate complemented the self-reports in order to analyse
the students’ performance. The focus was also on identifying linguistic
errors (e.g., words, grammar, and pronunciation). The students reported
that it was a good, easy, and fun system for practising speaking English,
and most said that the interactive conversations were “amazing” (p. 438).
However, there were mixed opinions in terms of whether the interactive
conversations helped to develop their English speaking and listening skills.
Some participating students reflected upon the limited choices of dialogue
subject and bugs reported in the system. Long-term studies for measuring
effectiveness were suggested to see if the developed skills were retained
over time. Enskill has recently also been used in a case study with commu-
nity health workers (V= 57), who rapidly improved their communication
skills after practising in simulated scenarios with CAs acting as simulated
patients (Johnson, 2021).

When it comes to practising speaking skills in ImmerseMe, with pre-
filmed native speakers, the system used in Study 3 (see system description
in section 7.1.4.2), some previous studies have been conducted, mostly
highlighting the benefits of immersive VR for enabling meaningful con-
textualised L2 practice (Papin, 2018; Soto et al., 2020). Central studies for
this thesis include a review (Berti, 2020) about this low-immersive (Kaplan
& Gruber, 2019) version of interactive, VR-based learning relying on ASR
for learning useful phrases. It shows valuable access to native speakers of
the target language outside the classroom context, and empirical research
indicates that L2 learning can be promoted through 360-degree videos
(Meri-Yilan, 2019). Higher education learners’ experiences of interaction
and learning depending on immersion confirmed the earlier theoretical
model of Ai-Lim Lee et al. (2010), and were measured in terms of factors
such as “usability, presence, motivation, cognitive benefits, control, active
learning, reflective thinking and learning outcomes” (Meri-Yilan, 2019,
p. 275). It was found that scaffolding through feedback, self-paced learn-
ing, and individual learner differences must be considered when designing
these systems to enable more effective L2 learning.

Bajorek and Hammond (2019) used a mixed-methods approach in a
pre-/post-test study to explore the user experience of American beginner
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university students (NV=134) of French as a second language as they prac-
tised for five weeks in ImmerseMe, focusing on pronunciation. The meth-
ods used were survey, interview, speech, and backend analytical data. The
results revealed that the students increased their speaking practice, feeling
equally comfortable (or more so) when speaking to the system as when
talking to other human interlocutors in the classroom. The participating
students estimated the development of their L2 pronunciation and speak-
ing skills.

Approaching this system as a “serious video game”, Casan-Pitarch and
Gong (2021, p. 219) conducted an experiment with 48 Chinese adult
intermediate-level (B1) students living in Spain separated into two groups
(one control group) using pre- and post-tests combined with an opinion
survey. The results showed progress in four target areas (word-order struc-
ture, lexicon grammar, spelling, and content), indicating that ImmerseMe
as a complement to other activities could be useful in L2 education.

Soto et al. (2020) have explored the effectiveness of ImmerseMe in
improving spoken English among Colombian university students (V =
124, basic and intermediate levels) during a period of four weeks. Using
qualitative data with a quantitative component, focusing on students’ per-
ceptions, produced in a semi-structured survey, interviews, and participant
observations during the activity in the system, the study took an explora-
tory and descriptive approach. The results showed that the students found
social interaction within VR and immersive environments to be effective
for improving their speaking and listening skills in the classroom. The
benefits of VR were that it created meaningful and real-life learning experi-
ences in scenarios that kept the students’ attention while feeling immersed,
and interacting with a native speaker.

5.3 EXPERIENCES OF L2 SPEAKING WITH CAs
As previously proposed by Reeves and Nass (1996), humans attribute

social characteristics to non-human entities based on their behaviour,
often referred to as humanisation or anthropomorphism. Previous research
on human-machine interactions has studied how humans may interact
with ECAs, relating socially, and evolving feelings (e.g., Bickmore & Cas-
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sell, 2005; Ebadi & Amini, 2022; Lawson et al., 2021) and establish and
maintain a relationship (Bickmore & Rosalind, 2005). However, when the
ECAs are too human-like, they might provoke an uncomfortable feeling,
known in the literature as the “uncanny valley” sensation, originally found
in research with human-like robots (Mori et al., 2012). In their compre-
hensive multidisciplinary systematic literature review, Van Pinxteren et al.
(2020) highlighted that the communicative behaviours of CAs have sig-
nificantly positive effects on establishing relationships, cooperation, and
loyalty among users. According to their typology, the behaviours can be
classified into two dimensions: modality (verbal, nonverbal, and appear-
ance) and footing (similarity and responsiveness).

Schroeder et al. (2013) highlighted the importance of considering the
design of the voices and gestures of virtual humans for learning. In their
design principles for virtual humans in educational technology environ-
ments, Craig and Schroeder (2018) added a social component. They sug-
gested that the interface elements, such as human voice, temporal conti-
guity with speech, gestures, and virtual humans, are social facilitators. In
their review, evidence was found for the effectiveness of virtual humans in
aiding learning, especially when social elements are added. The importance
of social cues, such as facial expression, conversational gestures, speech,
and movement, to emulate human-like characteristics and behaviours for
creating engaging and credible virtual humans has also been highlighted
(Burden & Savin-Baden, 2019) when seeking to create socially immer-
sive experiences and social connections (Divekar et al., 2021). However,
investigating the features of virtual humans and their impact on learn-
ing, Schroeder et al. (2021) found that students’ perceptions of the type
of virtual human voice influenced trust but had little effect on learning.
After watching video presentations with two types of voices involved in the
virtual humans, the sample of 88 Amazon Mechanical Turk users (female
and male adults) in the USA completed a questionnaire based on a revised
version of the Agent Persona Instrument. The analysis method was explor-
atory, using a combination of unsupervised machine learning (k-means
clustering) and non-parametric statistical analyses.

Interaction between humans and CAs for L2 learning by means of con-
versational Al is not a new research interest. However, until recently, it
seems to have focused mostly on the effectiveness of CAs, and not on their
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design. In 2002, using “agents and bots for CALL” was mentioned as a
promising and maturing function (Schwienhorst, 2002, p. 202). Recently,
a research team presented preliminary evidence that a CA’s (or system’s)
nonverbal emotional feedback through facial expression increased stu-
dents’ willingness to communicate in L2 (Ayedoun & Tokumaru, 2022).
The study was grounded in social agency theory (Atkinson et al., 2005),
using verbal and visual cues as humans do to encourage social interac-
tion and an experienced partnership in human—computer interaction.
Ayedoun and Tokmaru (2022) enabled highly realistic animated virtual
humans with believable nonverbal listening behaviours (facial expressions,
nodding, and gaze) and let 12 Japanese undergraduate university students
evaluate the meaningfulness of a prototype system through a Wizard of
Oz (Woz) experimental style. Data was generated in a preference ques-
tionnaire, interaction time logs, and transcripts of the five-minute speak-
ing session for a combined descriptive analysis. Ayedoun and Tokumaru
(2022) welcome critical reflection on how to design CAs with emotional
expression and empathic behaviours to enable efficient L2 learning for
students in terms of building human-to-CA (technology) relationships
through social interaction as a complement to human-to-human relation-
ships in interaction. This aligns with the work of Walker and Ogan (2016),
who early on envisioned the importance of carefully designing AIED sys-
tems, e.g., SDSs and ECAs, to embed social relationships in interaction for
an attentive and personalised beneficial learning experience.

Timpe-Laughlin et al. (2022) have suggested that future L2 research
with SDSs should focus on the impact of the ECA’s facial expressions and
body language because participating students (/V = 51) stated that they
missed reactions, emotions, and facial expressions in the ECAs compared
to human-to-human interaction. However, in their meta-analysis of SDSs,
Bibauw et al. (2022) found no significant differences in L2 development
in relation to the type of embodied CA (virtual human or robot).

Studies exploring L2 practice with CAs in SDSs have found them
helpful in providing feedback. However, students have also reported feel-
ing frustrated when the CA does not understand them properly due to
communication breakdown, interactional design, constraints, or techni-
cal issues (e.g., ASR; Fryer et al., 2019; Johnson, 2019a; Gallacher et al.,
2018; Wang et al., 2022). Alm and Nkomo (2020) used thematic analy-
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sis and sentiment analysis to conduct a qualitative analysis of the student
(user) experience data generated from various online social media network
platforms, where the purposive sample discussed their experiences of
using chatbots for L2 learning. The results indicated that interaction with

chatbots was an enjoyable way of practising L2, despite their limitations.
According to Bibauw et al. (2019):

To design a dialogue-based CALL application is to find an adequate
balance between constraints, which guide and focus the user produc-
tion, to reduce its unpredictability and allow its automated process-
ing, and freedom left to the learner to express their own meanings
interactively. (p. 37)

5.4 RELEVANCE TO THIS THESIS

Overall, as previous research has shown, teachers are important for the use
of digital tools in general in language education, and for the two SDSs
selected for this thesis in particular, in terms of aspects such as ensuring
meaningful, contextualised L2 practice of speaking and listening. Teach-
ers have generally expressed positive views and experiences of implement-
ing digital tools, although they acknowledge some barriers to employing
them, such as being time-consuming and teachers’ own lack of adequate
digital competence and training in using them. Previous studies have not
explored how digital tools are experienced in the Swedish L2 education in
relation to teaching and learning L2 speaking skills.

As shown in the related research, prior studies have presented a scat-
tered and dispersed field, with a lack of independent studies based on stu-
dents’ self-reported experiences in a school context with students younger
than university level, or in Europe. There have been a number of separate
small exploratory studies employing a mixed-methods approach over a
short period of time, mostly with English as the target language. Logbooks
for producing student data over time were not a frequently used method.
Most previous studies have focused on measuring effects and have ana-
lysed quantitative data, but often without achieving statistical significance
due to small sample sizes and short trials. The results have highlighted a
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motivational boost in students’ confidence in speaking and reduced anxi-
ety, which has a positive effect on their willingness to communicate in L2.

Based on the established key SLA principles, it is central for this thesis
that students conceptualise the L2 by engaging in contextualised social
interactions with instant feedback in a safe environment. Such experiences
are recognised as being facilitated in SDSs with ECAs that enable dialogue
to various extents, depending on the constraints of the system. There is
established positive evidence for the effectiveness of conversational Al in
L2 education, with a stronger impact on low- or intermediate-proficiency
students (beginners) than on high-proficiency students. In studies employ-
ing the same SDSs as in this thesis, Enskill studies reported on analyses of
performance in a good, fun, and easy practice generating increased confi-
dence in speaking. ImmerseMe studies focused on improved pronuncia-
tion and increased time spent speaking the target language.

Prior studies of experiences of speaking with CAs and ECAs from related
fields, such as virtual human research, have shown that their capabilities
demonstrate benefits for the social aspect of generating social agency and
enabling social interaction, which in turn have shown relevant for learn-
ing. In DB-CALL, this seems to be an understudied area, and this thesis
will extend previous results and fill the gap in relation to L2 development
and learning by engaging in speaking practice in SDSs. The next chapter
presents the theoretical underpinnings for analysing the data produced in
the studies that make up this thesis.
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CHAPTER 6
THEORETICAL UNDERPINNINGS

This chapter introduces the central concepts employed in this thesis, which
are grounded in communication and the sociocultural ideas of L2 learning
and development through social interaction (e.g., Vygotsky, 1978) and an
emphasis on active learning (Dewey, 1959). These concepts are recognised
within both SLA and CALL. The educational activity is studied in line
with Long’s Interaction Hypothesis (1996), stressing the crucial role of
interaction in L2 learning and development. Finally, this chapter addresses
the central concept of experience in relation to the framework Relation-
ship of Inquiry (Rol; Cleveland-Innes et al., 2014; Stenbom, 2015) and
its operationalisation in the iteratively developed framework FoSCAI to
refine the conceptualisation of experience as a methodological and analyti-
cal lens. FoSCAI shares the same theoretical underpinnings from Vygotsky
(1978) and Dewey (1959) as its framework of inspiration (Rol), which
also investigates student-activity-based online learning through interac-
tion, but in human-to-human dialogues.

6.1 COMMUNICATION AND SOCIAL
INTERACTION

Communication is an invaluable part of our lives. We use it to create
bonds with other people, and being able to speak with others is often
the reason why students learn a new language (Walker & White, 2017).
Communication encompasses verbal modes in aspects such as speech and
syntax, as well as nonverbal modes, including gestures, body language, and
social relations. Vygotsky (1978) conceptualised communication as a fun-
damental sociocultural process that facilitates learning and cognitive devel-
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opment. Hence, communication plays a vital role in mediating knowledge
and meaning within social interactions, supporting language learning, and
contributing to the formation of higher mental functions. Growing up in
an environment where a particular language is used actively helps an indi-
vidual to naturally learn and develop that language, including the cultural
aspects associated with it.

Vygotsky’s ideas hold particular significance in the context of L2 learn-
ing (Lantolf et al., 2014; Mahn & Fazlehaq, 2020). Language learning
is viewed as a social and cultural process, with communication acting as
a bridge enabling students to engage with the target language and cul-
ture. Through social interaction and communication with a more knowl-
edgeable speaker, students can access the Zone of Proximal Development
(ZPD; Vygotsky, 1978), to advance their potential level of competence;
for instance, in speaking and cultural understanding (Lantolf et al., 2014).
Ohta (1995) expressed ZPD in an L2 context as “the difference between
the L2 learner’s developmental level as determined by independent lan-
guage use and the higher level of potential development as determined by
how language is used in collaboration with a more capable interlocutor”
(p. 96). This emphasises the importance of social interaction in language
learning within the ZPD. It is recognised that students can achieve more
when engaging in optimally challenging activities and within reach of
assistance (Gibbons, 2015). This temporary assistance is referred to as scaf-
folding, and was introduced by Wood et al. (1976). In an educational con-
text, it can refer to the support provided by a more knowledgeable teacher
or peer or by digital tools (e.g., SDSs with ECAs), to help students achieve
their goals. Gibbons (2015) described it as: “a special kind of help that
assists learners in moving toward new skills, concepts, or levels of under-
standing” (p. 16). As illustrated in Figure 6.1, digital tools as mediational
tools are artefacts that can enhance cognitive abilities, provide additional
practice, and offer support to students (Siljo, 2022). The role of the more
capable speaker is to provide adequate support to help the student move
towards more advanced skills and achieve their desired outcomes.
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Figure 6.1
Zone of proximal development and scaffolding

Educational technology and digital tools
e.g., SDSs
More capable interlocutor - ECA
Scaffolding

What the student

can do without
assistance

What the student can do with assistance

Beyond the student’s reach

Scaffolding can also include breaking down complex tasks into smaller
steps, providing support, feedback, and various resources, for then grad-
ually reducing the support as the student becomes more able to speak
independently. Students must be provided with the “necessary scaffolding,
input, and guidance” (Goh & Burns, 2012, p. 6) in relation to their speak-
ing activities and not just left alone to struggle with the development of
their speaking skills. However, there is also a risk of the student compen-
sating for his or her weaknesses and delaying development and learning
due to the overuse of scaffolding (VanPatten & Benati, 2015, p. 180). As
students engage in social interactions and receive scaffolded support, they
may gradually internalise language knowledge and communicative strate-
gies, incorporating them into their internal individual mental processes.
This will lead to more independent and flexible L2 use (Lantof et al., 2014;
Vygotsky, 1978).

In this thesis, these theoretical underpinnings imply that L2 learning
and development are enabled when students engage in social interaction
through spoken dialogues in sociocultural environments. However, in
the studied systems, the other interlocutor is represented by an ECA as
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a native speaker of the target language (the more capable partner), ena-
bling face-to-face interaction with instant conversational feedback. Hence,
interactional activities are central to L2 learning and development when it
comes to developing speaking skills (Gass & Mackey, 2015; Lantolf et al.,
2014; Loewen & Sato, 2018; Long, 1996).

6.1.1 INTERACTION HYPOTHESIS

According to Long’s Interaction Hypothesis (1996), comprehensible input

and output, in combination with appropriate feedback, facilitate language
development. Gass and Mackey (2015) have also highlighted the impor-
tance of input, which for L2 spoken development refers to utterances in the
target language that the student has heard and understood (Flege, 2009).
When comparing spoken input with written input, the aspects highlighted
include turn-taking and recasting of the spoken utterances, in contrast to
written sentences without recasting (Goh & Burns, 2012; Nilsson, 2018).
Output is the utterance produced by the student. When the meaning is
not communicated or understood as expected, the student negotiates by
using other resources to establish a mutual understanding in the dialogue
around the task that needs to be solved (Ellis et al., 2020). The student
may have to reformulate the utterance with some output more like the
target language in terms of accuracy (Gass & Mackey, 2015).

When learning L2, feedback is crucial. It can be either explicit, through
correction of the spoken language, or implicit through, for instance, nego-
tiation strategies, confirmation, requests for clarification, or recasts when
rephrasing utterances during conversations (Gass & Mackey, 2015; Van-
Patten & Benati, 2015). In a classroom context, “input-feedback-modified
output in oral interaction with competent speakers” (Goh & Burns, 2012,
p.19) is often limited due to practical and physical constraints, which also
make it difficult to provide feedback to each student after speaking activi-
ties. In these cases, educational technology might become a possible facili-
tator (Li, 2017).

In this thesis, in student-to-CA interactions, both speakers must act as
if they understand each other in the target language and work to negoti-
ate meaning, which is enabled to a varied extent following the system’s
interactional design. In line with the Interaction Hypothesis (Long, 1996),
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implicit feedback occurs naturally in the interaction through, for instance,
confirmation checks and recasts if these are needed to proceed, but with-
out disturbing the speech production in the interaction. Additionally,
in an SDS, there is the possibility of receiving summarised feedback on
the performed utterances after the simulated conversation and, to some
extent, corrective feedback in terms of simultaneously produced written
transcripts of the interaction.

6.2 LEARNING BY SPEAKING THE TARGET
LANGUAGE

The socio-cultural theoretical underpinnings of this thesis are combined
with ideas about active learning and problem-solving. In line with Dewey’s
(1959) emphasis on the importance of engaging in hands-on activities in
an enjoyable and meaningful way close to the actual skill to be learnt and
developed, L2 speaking skills are practised in interaction in simulated con-
versational scenarios. The aim of the speaking activities is for students to
be able to interact independently with other humans in everyday-life situ-
ations. Dewey argued that learning is most effective when it is connected
to the student’s experiences and interests, and involves engagement with
the subject of the interaction. These ideas are recognised in task-based
learning, which highlights the use of tasks that seem authentic and relevant
to the students in terms of their everyday lives and interests (Ellis, et al.,
2020). Although both Vygotsky’s (1978) sociocultural and Dewey’s (1959)
pragmatic ideas emphasised learning and development as the construc-
tion of knowledge, they also highlighted the role of the teacher and the
importance of tools in supporting the process. According to Collins and
Halverson (2010):

Information technologies have pushed us to a radical, learner-oriented
understanding of development and learning. Information technolo-
gies foster a more hands-on, activity-based education. Computers
are highly interactive and provide a variety of systems to accomplish
meaningful tasks. Hence, they are more aligned with the “learning by
doing” view of education than with the “absorption of cultural knowl-
edge” view of education that permeates schooling. (p. 20)
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As explored in this thesis, older ways of teaching and learning L2 speaking
skills are now being challenged by new technologies such as conversational
Al where students can act and regulate their own practice of L2 speaking
with ECAs and experience another learning situation.

6.3 EXPERIENCE

The concept of experience is central in this thesis. Both Dewey and Vygotsky
emphasised the role of experience in relation to learning and development.
Vygotsky (1978) highlighted the importance of social and cultural experi-
ences in shaping cognitive processes, while Dewey (1959) emphasised the
significance of experiential learning, in which students actively engage with
their environment and reflect upon their experiences in order to construct
knowledge and meaningful learning. In their view, the complex concept of
experience is an indivisible unit, which includes the people, environment,
mutual effects on each other in social relations, and affect across time and
space (Roth & Jornet, 2014). As explained by Vygotsky (1978) when talk-
ing about experiences, the Russian word perezhivanie integrates not only
outer social environmental aspects but also inner intellectual and affective
aspects. In more recent years, these have also been found to have a bearing
on L2 learning (Lantolf & Swain, 2020). A more contemporary interpre-
tation of experiences per se could be seen as differentiating humans [we}
from machines:

We do have experiences, feel and have emotions. And we do learn
from and through our feelings. At the heart of this process, therefore,
is the learner as a whole person and, therefore, the learner’s self. But
self is formed through existing and interacting with people. We actu-
ally learn to become a person, and this occurs within our life-world; it
is a social process. (Jarvis, 2006, p. 6)

In this thesis, the student-to-CA interaction forms a new kind of social
interaction, occurring in or through an SDS, which challenges traditional
ways of studying social interaction in relation to learning. Experience is a
broad and complex concept, which includes various interrelated aspects;
therefore there was a growing need during the studies conducted for this
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thesis to further operationalise experience by dividing it into various
dimensions for the organisation and analysis of data. This is further elabo-
rated upon in the next section.

6.4 FRAMEWORK OF STUDENT-CA INTERACTION

The FoSCAI framework was designed to refine the exploration of students’
experiences within an SDS (Ericsson & Jansson, 2021). It was used as a
methodological and analytical lens, and then applied in Study 4. FoSCAI
would not have been developed in the same way without the empirical and
theoretical insights gained from Studies 2 and 3. Theoretical and meth-
odological similarities were found in two already-established frameworks
used for research into online and blended learning, the Community of
Inquiry (Col; Andersson et al., 2001) and the Relationship of Inquiry
(Rol), being an adaptation of Col for one-to-one online coaching (Cleve-
land-Innes et al., 2014; Stenbom, 2015). The theoretical underpinnings of
Col, Rol, and FoSCAI were contained in Vygotsky’s (1978) sociocultural
ideas, which emphasise the role of social interaction with a more knowl-
edgeable character in the ZPD, combined with Dewey’s (1959) ideas of
learning by active problem-solving in dialogue, through social interaction
shaping meaningful learning experiences. Next, follows a brief presenta-
tion of presence, experience, and interaction as used in Col and Rol, and
how they have informed and inspired the development of FoSCAI, with
its four dimensions of experience (cognitive, emotional, social, and teach-
ing) of students’ interactions with ECAs.

6.4.1 PRESENCE, EXPERIENCE, AND INTERACTION

In previous studies Col has been employed to study presence, referring
to the perceived connectedness and engagement of teachers, students,
and their learning environment. It encompasses the interrelated elements
of social presence, cognitive presence, and teaching presence, which col-
lectively contribute to the educational experience and the facilitation of
meaningful online or blended learning interactions (Garrison et al., 2000).
The Col framework has primarily been used to study and design online
learning in higher education by, for example, analysing written human-
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to-human, computer-mediated communication for collaborative learning
and coaching (Andersson et al., 2001). The use of Col has just recently
been explored outside human-to-human interactions in Wang et al. (2022)
investigating learners’ perceived presence in Al-supported language learn-
ing via the students’ reported experiences.

As a further adaption of Col, Rol is used in one-to-one coaching online
in subjects such as mathematics (Cleveland-Innes et al., 2014; Stenbom,
2015). Rol includes a fourth element, emotional presence, which refers to
expressed emotions that extend beyond the social presence, such as activ-
ity emotion, outcome emotion, and feelings in relation to the technology,
content, student, and teacher. A coach or tutor can be a teacher, and so
can an older student who knows more and supports the inquiry activ-
ity to facilitate the learning process of the tutee, the student. Stenbom et
al. (2016) defines an educational relationship of inquiry as “a conceptual
connection that is built between two persons, here a coachee and a coach
that engage in critical discourse” (p. 38) to solve an educational task in a
one-to-one online setting.

However, in this thesis, the one-to-one conditions in the interaction
were different, and the focus was not on two human participants but on
one human and one ECA. The student interacted orally with an ECA in
order to solve a task in the target language, rather than interacting about
learning mathematics with a human being, as in Rol. Hence, there were
no mutual experiences such as those that occur in human-to-human inter-
actions. The aspects of experience, such as behaviour, thoughts, feelings,
and views were not mutually transforming (Dewey & Bentley, 1999),
because the ECAs within the SDS are not human. The focus in Study 4
was, therefore, on the students’ experiences. There was no human being in
the coach’s role in this learning situation, as in the original idea of Rol,
which focuses on presence.

The reason for building on Rol, with its four elements for operational-
ising, in this thesis was that emotions are considered to relate to cognition
in L2 learning and development (Lantolf & Swain, 2020; Swain, 2013).
This motivated an exploration of the students’ experienced emotions, both
during and after practising their L2 speaking skills. Consequently, the Rol
framework’s four elements were used as inspiration for the designed frame-

work, FoSCAI.
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The operationalisation concerned students’ experiences of practising
L2 speaking in the SDS, which were dimensionalised into cognitive, emo-
tional, social, and teaching experiences (see Figure 6.2) as a novel analytical
construction, due to the complexity of experience (Roth & Jornet, 2014).
The figure below (Fig. 6.2) is a visualisation of this analytical construc-
tion. All four dimensions overlap in the middle, thus together forming
the educational experience, without needing to know the precise size of
each dimension. The interrelated dimensions are studied both separately
and collapsed together. However, the overlapping regions demonstrating
relationships between the dimensions are not the focus of this thesis.

Figure 6.2

Visualisation of the four dimensions of experience, all interrelated in the student’s
educational experience of practising L2 speaking in an SDS

SOCIAL EXPERIENCE

EDUCATIONAL

EMOTIONAL EXPERIENCE EXPERIENCE COGNITIVE EXPERIENCE

TEACHING EXPERIENCE

Note. The figure does not claim to be proportionally correct.

In terms of what Rol and FoSCAI mean for how to organise teaching,
there are similarities between the frameworks. FoSCAI also takes a student-
oriented approach, with some guidance and scaffolding from the whole
SDS (coach), including the ECA, to facilitate learning, which here refers
to the development of L2 speaking skills (e.g., interaction). The whole
SDS is understood as being similar to a coach/tutor in that it provides
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scaffolding possibilities. It does so through supportive features and forma-
tive individualised assessment (Ericsson & Jansson, 2021) to effectively
support the student within his or her ZPD to nurture the development of
speaking skills. FoSCAI suggests that the student in an SDS is “coached”
in the dialogue through the ECA’s instant feedback during the interaction
in the selected SDS, and in the turn-taking between the interlocutors. As
the name suggests, FoSCALI is applicable to any type of CA, not only the
embodied CAs employed in this thesis. Hence, the term CA is used in rela-
tion to descriptions of FoSCAL

6.4.2 DIMENSIONALISING OF EXPERIENCE

The educational experience of the students concerns what it is like to prac-
tise L2 speaking in an SDS (see Figure 6.3) in terms of the development of
L2 speaking skills. These experiences are dimensionalised into four inter-
related dimensions: cognitive, emotional, social, and teaching. The L2
speaking experience with a CA is separated for analytical purposes and only
dimensionalised into cognitive, emotional, and social dimensions, before
then also being collapsed together and included in the educational experi-
ence. A coloured symbol illustrates each dimension of experience in line
with FoSCAI when visualising the framework and the outline of the four
dimensions.
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Figure 6.3
Visualisation of the Framework of Student-CA Interaction (FoSCAI)
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Cognitive dimension
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Note. To study the learning activity of practising L2 speaking skills in an
SDS, FoSCALI allows for both individual analyses of each dimension and
an analysis of the learning activity as a whole including all four dimen-
sions.

Next, follows a description of how the dimensions of FoSCAI were defined
and adapted:
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The cognitive dimension concerns the mental ability to main-
tain a sustained interaction with the CA, which is initially
triggered by being given a task to solve at the beginning of
the session. In the educational context explored in this thesis,
the students are supposed to be able to interact in L2 with
fluency, make themselves understood, and understand the CA in the simu-
lated everyday-life situation, while being challenged and supported, and
still maintaining the dialogue. Information is exchanged between the CA
(SDS) and the student. The result depends upon the student’s interpreta-
tion of the various pieces of information and utterances of the CA, used
together with earlier knowledge gained during the dialogue, as well as the
CA’s active participation in the dialogue and interpretation of the student’s
utterances. This dimension also concerns what the students estimated hav-
ing practised during the learning activity (e.g., speaking, listening, reading,
and writing), which speaking skills (e.g., pronunciation or interaction),
how they solved any emerging problems in the communication, and the
extent to which the tasks (learning objectives) and dialogues were solved.

The emotional dimension is closely related to the social
dimension. This dimension concerns emotions in relation to
the interaction and judgements about the L2 speaking activity,
the outcome emotion related to the results of the activity, and
the emotions directed towards the CAs. The indicators analysed concern
the students’ feelings during the speaking practice (e.g., frustrated), within
the environment (e.g., safe), about the learning outcome, and hence the
achieved learning objectives (e.g., satisfied), how well prepared the stu-
dents felt when using L2 in everyday-life situations, in their real-life inter-
actions outside the institutional, educational context. Furthermore, this
dimension includes how it felt to speak with a CA (e.g., fun, safe, anxious,
exciting, meaningful, or stressful), the outcome emotion (e.g., feeling sat-
isfied after the conversation), and feelings during the interaction with the

CA (e.g., happy, sad, engaged, disengaged, frustrated, etc.).
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concerns relationship cohesion, the
extent to which the student humanises the CAs, relates to
them socially, and/or experiences collaboration during the
interaction. This dimension also involves the extent to which
the students feel immersed in the conversational scenarios and act as if
they were physically present with the interlocutor, and as if the conversa-
tion was happening in real life. Furthermore, the social dimension focuses
on experiences of feeling comfortable in the interaction with the CAs,
and speaking L2 in this way compared to speaking it with someone in
the classroom. Also, this dimension includes how the student experienced
the signals displayed by the CA during the conversation (e.g., engaged,
disengaged, happy, sad, alive, deadpan). This dimension is adapted to
this particular situation, with the interaction between a student and a CA
online without a real-life person as a coach, as is the case in Rol. There are
constraints on the student-CA interaction, and therefore Rol’s category
about open communication (e.g., Stenbom, 2015, p. 12) was not fully
applicable, with no opportunity for an open human-to-human conversa-
tion online.

Of_ The teaching dimension concerns the pedagogical design and
[ﬂ/_ organisation of the SDS, including such aspects as learning
|_|_| o o o goals, learning methods, facilitating 1.2 practice (supporting
S and monitoring the process), and direct instruction to stimu-
late the cognitive and social process for realising meaningful L2 practice to
stimulate learning and development. In FoSCAI, the teaching dimension

consists of three parts: (i) the CA as interlocutor (giving instant feedback),
(ii) the whole SDS, including its supportive features and an eventual dash-
board monitoring information, and (iii) the student regulating his or her
practice in the system through making choices and using the supportive
features (i.e., transcripts, objectives, and direction and monitoring infor-
mation).
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In this thesis, in line with FoSCAI, the teaching dimension was only
applicable when exploring the experiences of practising L2 speaking in an
SDS (RQ2), and not when specifically exploring the experiences of L2
speaking with ECAs (RQ3). However, speaking with an ECA is the central
part of the learning activity. The indicators analysed included, for instance,
the relevance of the content of the scenarios and the usefulness of the
practice as a learning activity for developing L2 speaking skills in terms of
communicating with an ECA and receiving instant feedback during the
interaction.

6.4.3 EDUCATIONAL EXPERIENCE

In this thesis, the conceptualisation of students” educational experience was
refined iteratively during Studies 2—4 based on an empirical and theoreti-
cal understanding applied via FoSCAI (see Figure 6.3). In Studies 2 and
3 (before the development of FoSCAI), there was a more general overall
picture of the experience of practising L2 speaking skills in the SDSs. In
Study 4, educational experience was conceptualised in line with the opera-
tionalisation into the FoSCAI framework, by applying the four dimen-
sions including the central aspect of L2 speaking with CAs (dimensional-
ised into cognitive, emotional, and social dimensions). The definition of
educational experience is hence the comprehensive experience of all four
dimensions together of practising L2 speaking skills in an SDS, with the
aim of being beneficial for L2 learning and development in terms of speak-
ing skills. When students themselves rated their own overall educational
experience, this was referred to as “overall experience” of practising in an
SDS in the analysed indicators, as further explained in Chapter 7, which
describes the methods applied.
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CHAPTER 7
RESEARCH DESIGN AND METHODS

In the first section of this chapter, the research design of this thesis is
addressed. The first section includes the motivation for using experience as
an analytical unit, a presentation of the participants, the set-up of the stud-
ies, the selection of SDSs, and an overview of the chosen systems (Enskill
in Studies 2 and 4, and ImmerseMe in Study 3). In the second section,
there is a presentation of the data produced, the methods used for gather-
ing this data, and a description of each study, including the methods used,
before concluding with a discussion of the methods of data analysis and
ethical concerns.

7.1 RESEARCH DESIGN

An overview of the research design and timeline of the thesis’ four studies
are presented in Figure 7.1. The whole thesis combines qualitative and
quantitative analyses. Primarily qualitative data was used in Studies 1-3,
and quantitative in Study 4.
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Figure 7.1

The research design and the timeline of the four studies

Digital tools ‘ SDS with ECAs
‘ Study 2 Stud
, y 4
Stuqents Students’
experiences
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(i) longitudinal educational

(virtual humans)

Study 3’ experiences of practising
St“qems speaking in an SDS
experiences,
Pilot + Study 1 (pre-recorded
Teachers’ views and native speakers)
experiences
: A\, :
2019 2020 2021

To address RQ1, about language teachers’ views and experiences of using
educational digital tools in their teaching, with a particular focus on speak-
ing skills, first a pilot study was conducted, and then Study 1. As a spring-
board for establishing the further direction of this thesis, before conduct-
ing studies with students and introducing SDS, the Pilot and Study 1
were completed to enable an understanding of teachers’ perspectives and
the current Swedish L2 educational situation in relation to digitalisation
and speaking skills. Since teachers are responsible for designing lessons to
aid in students’ learning and development of speaking skills, including the
choice and implementation of educational digital tools, it was regarded
as a useful first step to determine whether there was any need for and/
or interest in this kind of conversational Al as a complement to today’s
teaching methods. Moreover, the studies with students depended on the
willingness of the teacher to actively participate with his or her students by
using selected SDSs.

In this thesis, the class teacher is not actively involved in the learning
situation in the SDS. Instead, the teaching is divided between the instant
feedback provided by the ECA, the whole SDS scaffolding with its sup-

portive features, sometimes giving corrective feedback and assessment, and
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the student herself or himself, by self-regulating their learning in the sys-
tem. To address RQ2 and RQ3, three studies with students (Studies 2—4)
were conducted to explore how lower-secondary students experienced
practising L2 speaking skills in an SDS and speaking with ECAs.

Studies 2 and 3 were designed in similar ways, using two different
SDSs to provide L2 speaking practice so as not to depend on only one sys-
tem. The differences in the systems” design provided broader insights into
students’ experiences of speaking with two types of ECAs — virtual humans
and pre-filmed native speakers — and using English as L2 and German as
L3 for the target languages. Study 2 was labelled iSpeak_Ge, and Study 3
was labelled iSpeak_Eng to distinguish them from each other based on the
target language, and signalling that it is about speaking. These labels will
henceforth be used in the tables.

Based on Studies 2 and 3, there was an identified need for a more
systematic study of the students’ experiences, including over time. Hence,
the framework FoSCAI was developed (see Section 6.4.) for organising
and analysing the data produced in Study 4. This study had a longitudinal
design, involving repeated speaking sessions in the SDS over time, and was
labelled iSpeakl._Eng. This label will be used in tables to facilitate distin-
guishing the studies for the reader.

In addition, subgroups were introduced into the analyses due to impor-
tant individual differences in the student experiences in Studies 2 and 4.
To identify patterns, two subgroups were introduced, based on (i) gender
(female and male) in line with the guidelines suggested by Heidari et al.
(2016) and (ii) proficiency level (high or low, based on the teacher’s assess-
ment of speaking), as background variables as used in DB-CALL and SLA
research (Bibauw et al., 2019). However, since neither gender nor profi-
ciency-related questions were explicitly the main aim of this thesis, these
results could be seen as foundations for further work and are not further
investigated here.

7.1.1 EXPERIENCE AS AN ANALYTICAL UNIT

When introducing CALL to students, as suggested by Levy (2015), it is
critical to understand their experiences and “how the participants experi-
ence and interact with a phenomenon at a given point in time and in a
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particular context...” (Heigham & Croker, 2009, p.7). In this thesis, the
focus is on understanding the students’ subjective comprehensive expe-
riences of practising L2 speaking in an SDS. The students self-reported
what they experienced, referring to many aspects of those experiences,
such as the speaking activity with ECAs, reflections, thoughts, feelings,
and more detailed views and evaluations of what they had actually prac-
tised in the SDS in relation to L2 learning and development. The students
estimated what emotional experiences had been generated for them dur-
ing the speaking practice in the SDS, how they felt about the ECAs, and
the apparent emotions displayed by the ECAs in the interaction (labelled
signals to avoid giving them human associations). Underlying emotional
processes — such as enjoyment, excitement, or boredom, to mention just
a few — may consequently play an important role when practising speak-
ing in an SDS, as well as the feelings related to the ECA, the ability to
socialise while practising, and various other aspects of practising speaking
in an SDS. In sum, the empirical material was built on self-reports, with
the students reporting what they did, thought, felt, learnt, and developed.

Experience covers similar aspects to the educational experience that
was iteratively conceptualised in FoSCAI, which enabled the delineation
of experience into four dimensions. This enabled deeper insights into the
underlying aspects of the reported experiences, while also generating an
aggregated, comprehensive understanding of the students’ educational
experience of practising L2 speaking. When the students themselves rated
their overall educational experience of practising L2 in the system, this was
referred to as the overall experience. For example, there was one post-trial
questionnaire item asking about their overall experience in the SDS, and
in Study 4, post-trial emoji rating in the digital logbook LoopMe (2023,
Lackéus, 2020)

7.1.2 PARTICIPANTS

In Study 1, the participating teachers were a convenience sample of Span-
ish teachers (/V = 9) in the pilot and L2 teachers (/V = 36). In total, there
were 45 teachers, four male and 41 female. They taught languages profes-
sionally at various levels, with a clear majority teaching at lower-secondary
level and in English. This research’s participating teachers represent the
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most common non-probability sampling used in L2 research, conveni-
ence sampling (Dérnyei & Taguchi, 2010). The teachers participating in
this thesis were selected due to being suitable for the purpose of the study,
geographical proximity, and ease of accessibility.

The participating students (/V = 86) were from the same school in the
southwest of Sweden, selected through one teacher who volunteered from
Study 1 to continue participating in Studies 2—4 with three groups of stu-
dents. Hence, the recruited students were a convenience sample consisting
of 36 female and 50 male students in 7th or 8th grade, studying English
(L2) and/or German (L3). Two male students participated in both Studies
2 and 3. Three students chose not to participate in Study 2, two failed to
complete the data on all occasions, and one student changed schools dur-
ing the longitudinal study.

7.1.3 SETTING AND REALISATION OF STUDIES 2—4

The empirical setting consisted of Swedish lower-secondary school class-
rooms, with groups of students simultaneously engaging in individual
practice. The learning activity was practising L2 speaking skills in an SDS.
As illustrated in Figure 7.2, the learning situation included the student
and the virtual environment in the SDS. Although everything took place
in an educational context, primarily set in the classroom, the surrounding
setting within the room was not included in the analysis. In Study 4, the
students conducted a few speaking sessions at home due to the COVID-
19 pandemic restrictions.
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Figure 7.2

Example of the learning situation: the student and the SDS

Note. ©Alelo Inc. Used with permission. Private photo.

In Studies 2—4, each student was already equipped with a Chromebook
from school and was offered the loan of headphones with a microphone.
Each student received an account with an anonymised log-in to the
SDS (Enskill or ImmerseMe) and logged in via their individual Google
accounts to a digital logbook. In each speaking session, the students prac-
tised speaking German or English in everyday-life situations simulated in
the SDS for approximately 15 minutes, followed by writing reflections in
their personal digital logbook. In Studies 2 and 3, they reflected in a shared
document, and in Study 4, in LoopMe. The students answered question-
naires individually in Google Forms on their Chromebooks. Semi-struc-
tured interviews were conducted with some of the students post-trial and
with the teacher and a trainee teacher both pre- and post-trial. The teacher
had no access to the students’ logbooks or questionnaires in order not to
intrude upon the students’ privacy when answering the study, and to allay
any fears of it affecting future L2 assessments.
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The teacher, licenced in English and German, expressed interest in par-
ticipating in the three studies, and their school's principal consented, as
did the students and their legal guardians. The teacher and the researcher
(myself) decided on the time interval and length of studies in order to fit
with other planned educational activities combined with the research aims.
The overall realisation processes of Studies 2—4 are displayed in Figures 7.3
and 7.4 and more detail is provided in section 7.3, including Table 7.2.

Figure 7.3
The realisation of Studies 2 and 3

Simulated conversational practice of L2 speaking skills in SDS (session 1-4)
Digital logbook (Google docs), reflection posts 1-4.

2D 22533
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Figure 7.4

The realisation of Study 4 over time

Simulated conversational practice of L2 speaking skills (session 1-10)
+ Loop Me, reflection posts 1-10
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Note. Q = Questionnaire (1—4), pre-and post-trial questionnaires
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7.1.4 SELECTION OF SPOKEN DIALOGUE SYSTEMS

The students practiced speaking skills in two different SDSs, Enskill (Alelo,
2022; Studies 2 and 4) and ImmerseMe (n.d.; Study 3). I decided on the
selection criteria, which concerned comparable aspects; both were low-
immersive (Dhimolea et al., 2022), hence desktop versions of the SDS.
The students had to be able to practise L2 speaking skills in conversational
simulations, face-to-face, spontaneously and with natural speech. The con-
versations had to occur in everyday-life scenarios with a human-like inter-
locutor (ECA) within a system that registers, gives instant feedback, and,
if possible, also analyses the conversation to give the student individual
assessment. The system may measure and collect data produced based on
the student’s performance in the conversational scenarios for purposes of
understanding and optimising learning and the surrounding environment.
Additionally, the systems had to be publicly available. It was hard to find
publicly available SDSs fulfilling the set criteria when searching and test-
ing available digital tools for L2 learning and development.

Among the 13 pedagogical resources and digital tools tested' in autumn
2018, the selected systems Enskill and ImmerseMe were, at that point, the
only two available that fulfilled the set criteria. These systems were identi-
fied as goal-oriented contextualised dialogue systems, according to Bibauw
et al.’s framework (2019). In Enskill, the target language was American
English, with few constraints in the conversation, enabling spontaneous
speech. ImmerseMe included nine languages at that time, but with more
constrained practice, which limited the student’s speech.

The two selected systems were first tested on teachers in the pilot study.
Agreements were reached with both companies behind the selected SDSs
making it possible to use the systems in the studies. Next there follows a
description of the two systems in terms of their interrelated technologi-
cal, interactional (system and dialogue type including constraints), and
instructional design characteristics, along with the implications of these
characteristics for pedagogical aspects of the practice using them.

"Tested pedagogical resources: Digilir and NE. Tested educational digital tools: Babbel,
Busuu, Duolingo, Enskill, ImmerseMe, Indian gogo, LingQ, Memrise, Mondly + Mondly
VR, and WordDive.

114



7.1.4.1 ENSKILL

Enskill was used in Studies 2 and 4. The system is designed to enhance
speaking skills, primarily spoken interaction, through asynchronous sim-
ulated everyday-life conversational interactions with ECAs. The target
language is American English on Al and A2 proficiency levels with their
descriptors for online interaction, according to CEFR (Council of Europe,
2020). Enskill was initially designed for higher education by an American
company on the same platform as its earlier system which was used by
the military for training in interactional and cultural skills (Johnson &
Valente, 2009). The dialogues take place in scenarios within an animated
VR-based environment, with can-do definitions and an action-oriented
approach. Every simulation has several learning objectives for the students
to complete in order to solve the task; for instance, ordering at a restaurant
giving directions or buying a ticket (see Figure 7.5).

Figure 7.5
Simulation of buying a train ticket to New York in Enskill

alelo Enskill English CEFR A2 Demo =EQ 0%

Transcript Directions

Ask how long the trip is.

Hi. Welcome to the Metropolitan
train station. Where are you
traveling to?

Great! | can help you plan your trip
to New York. What day would you
like to depart?

1 want to leave at first my.

Tell her you don't want the ticket.
Tell her you want the ticket.

= Askif there is another train.

Ask when the train will arrive.

Ask her to repeat what she said.

[Typing]

| have a couple of trains that day.
Does the train leaving at 2 PM work
for you?

‘\\\\\\\\\“\\‘\\\\\\\\

Tr'lr To NYC

— (ay 7
o May | ay 7 New Yorg =
oMay 1, 8PV
* " Seat 139

o § 300 Budger

© Explorer Developed in Partnership with ¥ | LAUBEATE € pagesots P

Note. Supportive features such as transcripts, learning objectives, and
directions are displayed. @Alelo Inc. Used with permission.
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The ECAs are represented as virtual humans, animated female or male
characters that engage in contextualised dialogues with implicit constraints
on meaning and form. Enskill provides various supportive features, such
as scaffolding activities in simultaneous transcripts of the dialogue, direc-
tions for answer alternatives, and displaying the learning objectives (see
Figures 7.5 and 7.6). This results in freedom for the student to either pro-
duce her/his own spontaneous utterances within the given context or use
one of the alternatives suggested by the system. However, the pace of the
virtual human’s speaking or English variety is not changeable within the
system. The theoretical foundation for the system is claimed to be influ-
enced by instructional design, stressing that complex cognitive skills are
best learned through a combination of whole-task practice and part-task
practice (Johnson, 2019a). It is designed to be student-centred through
opportunities for active speaking in learning activities, with the option of
supportive features as scaffolding.

Figure 7.6

A student interacting with Emma, a female ECA in Enskill. A synchronous
transcript and directions were offered a supportive features (scaffolding)

Note. @Alelo Inc. Used with permission.
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The students’ speaking skills are registered and analysed in the system by
applying Al educational solutions (Johnson, 2019a). Auto-generated,
individualised feedback on each student’s speaking skills and adapted
learning according to individual needs are part of the formative assess-
ment learning process in the follow-up exercises, consisting of a variety
of relevant grammatical content, vocabulary, pronunciation practice, and
listening comprehension (see Figure 7.7). The SDS suggests different drill
exercises, for example, drag-and-drop or pronunciation practice exercises,
which are instantly corrected. The formative assessment of the system sug-
gests that the student repeats the same spoken dialogue, exits, or moves on,
depending on their success in the completion of the lesson. Additionally,
the virtual human’s social cues, such as body language, replies, or asking
for the last utterance to be repeated, can be understood as feedback on the
students’ ability to make themselves understood in the target language in
dialogue.

Figure 7.7

Workflow of the students activities in Enskill

Adaptive
Exercises

OOC M O sowums 5 =
@@ sy O®@ C occasionally Q -
QOC tmiy @@ ey

@eC o @EC woar

[T T o= = o ey

Click Arrow to Advance —3,

Note. An introductory assessment, supportive features, adaptive exercises, and
summative assessment represent the workflow in Enskill (Alelo, 2022).

@Alelo. Inc. Used with permission.
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A1l- and A2-level conversational simulations include ten different themes;
for instance, planning a party (A1) or buying a train ticket (A2). To pass
the simulation, all the learning objectives must be accomplished. This SDS
provides the students with an individual player’s dashboard (see Figure
7.8), showing individual information such as objectives finished/started,
time, mastery score, and turns per minute).

Figure 7.8
Screenshot of the view of the player’s dashboard in Enskill

Jerry's Spaghetti

Date Objectives @ Mastery Score €) Turns Per Minute ) Time Spent @
January 8, 2020, 10:18 03 0% 522 01:32
January 8, 2020, 10:11 33 73% 4.56 o1:19
January 8, 2020, 10:08 3/3 74% 4.62 01:44
December 16, 2019, 12:10 3/3 41% 2.94 03:24
December 5, 2019, 10:01 3/3 69% 435 02:18

Back Close

Note. @Alelo. Inc. Used with permission.

Mastery score is an automatically calculated measurement based on a com-
bination of accuracy, fluency, and turns per minute, all based on the stu-
dent’s performance in the simulation.

7.1.4.2 IMMERSEME

ImmerseMe, used in Study 3, provides everyday-life scenarios in a VR
learning environment in combination with Google ASR (ImmerseMe,
n.d.). The students practised L2 speaking (German) with a pre-filmed
native speaker as ECA in 360-degree videos. The ECAs were actual record-
ings of speakers” “culturally authentic contexts” (Berti, 2020, p. 327), such
as a restaurant (see Figure 7.9), a bakery, and at the zoo, where students
could engage from various angles, by dragging the mouse around. Head-
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mounted devices can be added to the speaking practice, such as Oculus
Go, but were not applied in the study. ImmerseMe was initiated by a
startup company in New Zealand.

Figure 7.9

Screenshot of student view: Practising speaking German with a pre-filmed
native speaker as ECA in a 360-degree video environment in ImmerseMe

@ @ Guten Abend, mochten Sie schon bestellen?

\

N
K\

HRES

o)

Note. The transcript of the spoken interaction is displayed, as well as
supportive features such as language translation, sound effects, mode, and
full-screen options. @lmmerseMe. Used with permission.

As a first step in ImmerseMe, the student chooses one of three levels
(beginner, intermediate, or advanced), the theme and dialogue to practice,
and in which mode. There is one choice, or sometimes an option of several
utterances with distinct meanings, to say out loud in the spoken dialogue.
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Hence, a more framed dialogue, with explicit constraints on meaning and
pre-set constraints on the form. The next turn of the dialogue is already
set, the student has to answer with exactly one of the alternatives displayed
on the screen. The SDS offers some supportive features, such as the possi-
bility of regulating the speed of the ECA’s utterances. There are four learn-
ing modes for practising the speaking exercises, scaffolded with various
support.

In the first mode, (i) pronunciation, the student answers the ECA’s
questions by saying exactly the suggested answer correctly so the ECA
understands. Mistakes are shown in the speech-to-text field at the bottom
of the screen. In the second mode, (ii) typing (dictation), the student lis-
tens to the ECA and then writes down what they heard, before choosing
the correct utterance to answer with. In the third mode, (iii) translation,
the answer is given in English, and the students translate it into the target
language. The final mode, (iv) immersion, is where the learner has to apply
everything that he or she has practised in the earlier modes. Ultimately, the
goal is responding in the target language, knowing the answer by heart,
and pronouncing it correctly to make it understandable to the ECA (as
per the script). There is also still a scaffolding possibility to see a short
English explanation. The system also offers an option in each situation for
the student to click on key grammar and vocabulary associated with the
chosen situation.

The Audio-Lingual method (Richards & Rodgers, 2001) of listen-
ing and repeating is one of the main theoretical ideas within this system,
together with inspiration from Conti and Smith (2016), and refined by
Conti (2022). Their stages of language learning were summarised into
the system as: (i) listening as modelling (to raise awareness), (ii) thorough
processing, (iii) structured production, and (iv) autonomy and spontane-
ity (ImmerseMe, n.d.). The division into learning modes for progressive
learning and scaffolding skills development is understood as building on
constructivist ideas (Huang et al., 2019; Meri-Yilan, 2019), preparing the
student for full autonomy and spontaneous L2 speaking outside an edu-
cational context. After the student’s successful spoken utterances, there are
various positive reinforcements given, such as sound effects and words in

bright colours flying around on the screen (e.g. KABOOM and WOW").
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On the main page of the system, the student can follow the total score
he or she has gained after successfully completing the tasks. The generated
information consists of time, activity, performance, and accuracy, which
are displayed for the student’s teacher in a teacher dashboard, as shown
in Figure 7.10. Accuracy refers to the number of correct responses/total
responses, expressed as a percentage.

Figure 7.10

Teacher’s dashboard displaying students’ results and logged time in

ImmerseMe

2018-19 Research Participants - Top 50 Students

Languages:

@ Alltime O Games Time

Show | All $ | entries

Name

@ Participant, Student 22

@ Participant, Student 26

@ Participant, Student 3
@ Participant, Student 1

@ Participant, Student 10
@ Participant, Student 11
e Participant, Student 12
e Participant, Student 13
e Participant, Student 14

Modes:

Total Points

216

52

125

174

72

34

85

No. of
Responses

357

144

243

272

156

101

146

390

Levels:

Response
Accuracy

77%

63%

76%

73%

35%

68%

87%

Active Time

59m

1h 5m

Start Date:

Total Time

164d 57m

Lesson Modes
Started

42

48

End Date:

All Languages (12) v All Modes (13) » All Levels (10) v Select a start date... S Select an end date... =
Reset Update B> Export All Values

Search:

Lesson Modes.
Completed

26

26

39

Note. ImmerseMe (n.d.). @lmmerseMe. Used with Permission.

121

Number of
Logins

1

Last Log

08 Thu
2020 C

08 Thu
2020 ¢

08 Thu
2020 C

08 Thu
2020 C

08 Thu
2020 C

08 Thu
2020 C

08 Thu
2020 C

08 Thu
2020 C



In terms of the interaction, there are strong constraints on both meaning
and form. In three of the four learning modes, the student must verbally
repeat exactly what is suggested and expected by the system. Otherwise,
the system does not understand, there is a communication breakdown,
and the conversation stops abruptly. The system will continue the dialogue
if the student has finished the suggested utterance adequately or chooses to
skip that part and move to the next turn.

7.1.4.3 SIMILARITIES AND DIFFERENCES BETWEEN THE TWO
SDSs

The functionalities of the two selected SDSs that have a bearing on the
results and analyses of Studies 2—4 of this thesis are highlighted in this
subsection (see Table 7.1). The comparison of the two systems builds on
evaluation criteria adapted from CALL frameworks (Bibauw et al., 2019;
Rosell-Aguilar, 2017; Sofkova Hashemi et al., 2017), whereof Bibauw et
al. (2019) have provided the majority of categories used. The categories
that related to more of a subjective user experience were evaluated by the
students in the current studies. Both met the thesis’ set-up criteria for the
selected SDSs in Studies 2—4.

In both systems, the dialogues were “system-initiated”, meaning that
they used “directive prompts” (Bibauw et al., 2019, p. 21) or asked leading
questions to initiate the conversation. In Enskill, the interactional implica-
tion of initiative management was initiated by the system, allowing mixed
initiative from the user, whereas in ImmerseMe, the system led the con-
versation using directive prompts. Both systems were interactive, applying
some kind of ECA to simulate a human interlocutor. Enskill (used in Stud-
ies 2 and 4) uses intelligent animated virtual humans as ECAs, whereas
ImmerseMe (used in Study 3) uses pre-filmed human native speakers as
ECAs, enhanced by low-immersive technology, VR.

Both systems were “goal-oriented” (Bibauw et al., 2019, p. 22) towards
solving a task in everyday-life situations where the target language was
spoken, and links can be drawn to TBLT (see Section 2.1.2). The systems
situated the language learning in everyday-life situations using technology
intended to immerse the student and provide them with the experience of
being in that location. Both systems used multimodal interfaces in various
ways, such as sound and visual effects.
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They provided possibilities for spoken conversation practice and some
kind of text-to-speech while simultaneously displaying a written transcript
of the spoken utterances. In Enskill, there was an option to display a tran-
script of the ongoing spoken dialogue. In ImmerseMe, the student’s spo-
ken utterance was transcribed and displayed simultaneously depending on
selected mode. The spoken interaction was instantly followed by implicit
feedback. If the dialogue was ongoing, it meant that the CA had under-
stood the student, which indicated that his/her speaking skills were accu-
rate according to what the system could expect in that context. Neither of
the systems gave explicit feedback on pronunciation or offered a dialect
variety. There was little focus on learning about other cultures in either sys-
tem. However, in ImmerseMe, some scenarios were filmed in areas where
the target language to be practised is spoken.

The major difference between the systems that is important for the L2
speaking practice lies in the constraints. These can be on meaning, limit-
ing the student in terms of the content and/or form they can express,
and hence limiting their use of the language (grammar and vocabulary).
This has pedagogical and interactional implications. Constraints follow
a continuum of four levels: pre-set form/meaning, explicit, implicit, and
no constraints (Bibauw et al., 2019). Enskill provides the student with
possibilities for the spontaneous production of utterances, with implicit
form and meaning constraints in accordance with the previous turn in the
spoken interaction with the CA. In contrast, ImmerseMe, which places
explicit constraints on form and meaning, offers students the possibil-
ity of practising reading aloud one utterance, chosen as either the only
given alternative or as one among a few utterances on a list, or writing it,
depending on the mode selected. The system has a predetermined script,
and the student repeats verbatim prompts only in educational contexts.
The level of constraints regulates the complexity of the student’s own pro-
duction and construction of utterances.
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Table 7.1

Overview of similarities and differences between Enskill and ImmerseMe

Design | Enskill | ImmerseMe
Interactional Criteria
Constraints on Meaning | Implicit Explicit

Implied naturally from the dialogue
situation, the previous turn of the
speaker, and the task to be solved.
ECAs do not retain the meaning

of utterances spoken during earlier
turns in the dialogue.

Spontaneous speech within a context
(scenario)

List of utterances (prompts)
to choose from

Task to be completed

Goal-oriented

Task to be completed

Goal-oriented

Constraints on form

Within context

Explicit
List of utterances (to be read
out loud)

Technological Aspects

Meaning processing

NLP analyses students’ output and
generates appropriate ECA responses
in the next turn.

ASR adapts the ECA’s utterances

in relation to the student’s previous
utterances.

Text-to-speech

Validating expected meaning
according to a predetermined
script with fixed utterances.
ASR recognises the student’s
pre-set utterance or their
choice from two or many, and
generates the fixed ECA utter-
ance in the next turn.

Text-to-speech

Data-driven vs rule-
driven

Data-driven, iteratively develop-
ing in accordance with the spoken
interaction between the system and
the users, and probabilistic.

Rule-driven (handcrafted)
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The SDSs guided and facilitated the learning activity, including the ECA
as the interlocutor speaking the target language and the student him-/her-
self self-regulating through the choices of modes and levels, and indepen-
dently choosing between the supportive features and activities provided in
the system. The metrics of the two SDSs provided quantitative data about
the students’ practising of speaking skills and performances (for instance,
time, trials, fulfilled objectives, and mastery score/points), i.e. summative

feedback.

7.2 DATA PRODUCTION

A combination of data production methods was selected to produce dif-
ferent data types in Studies 1-4 (see Figure 7.11) and gain information
to answer RQs 1-3. This section outlines the methods and gives a more
detailed picture of the data production.

Figure 7.11
Overview of types of data produced in the studies

Study 1-4 Study 4 Study 2-4 Study 1-4 Study 1-4 Study 2-4 Study 2-3
% o)
N v [—
Demographic Grade Metrics Views Ratings and Open Ratings, Transcripts
Age and gender L2 Speaking User data in questionnaires Items Reflections and from interviews
L2/13 produced in questionnaires Tags
Digital competence in the SDS in logbook

Methods that produce these forms of data about the students’ experi-
ences of practising speaking skills in SDSs in Studies 2—4 were chosen to
align well with the students’ educational practice and curricula. Using a
variety of methods offers a comprehensive approach, enabling qualitative
data to extend and enrich quantitative data, and vice versa, to enable a
deeper understanding of the object of study (Bergman, 2008; Creswell &
Creswell, 2018; Levy, 2015). Metrics generated in the SDSs, along with
ratings in the questionnaires (Johnson, 2019a), were used as quantitative
data. Then, in order to nuance and deepen these insights open items in the
questionnaires, written logbook reflections, and interviews were used to
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clarify the quantitative results’ underlying aspects of importance. By incor-
porating diverse methods, valuable insights can be uncovered, ultimately
enriching the validity and richness of the thesis’ conclusions. The follow-
ing selected methods are described and motivated in this section:

* Metrics reports generated in the SDSs

* Teacher questionnaire

* Student questionnaires
-pre- and post-trial (experiences of practising speaking in an SDS)
-initial- and final (experiences of speaking with ECAs)

* Students reflecting in digital logbooks (Google Docs & LoopMe)

¢ Teacher and student semi-structured interviews

7.2.1 METRICS

Metrics reports from the students’ speaking activities and results in the
SDSs were collected to provide quantitative data about their performance.
Logged data sets in the SDSs consisted of the students’ login times, tri-
als, lessons completed, learning objectives fulfilled, response accuracy, and
mastery score or points. These metrics were exported and organised in

Excel for further analysis in SPSS 28.

7.2.2 TEACHER QUESTIONNAIRE

A questionnaire with 16 items revolving around L2 teachers’ views and
experiences of digital tools in L2 education (RQ1) and demographic data
was distributed to the participating L2 teachers in Study 1. A few items
had sub-questions and optional free-text comments. Digital competence
was included in terms of the teachers” ability to support students in their
use of digital tools. A Likert scale was used, with ratings of 1 to 5, where
1 = strongly disagree and 5 = strongly agree or, in some contexts, rating
1 = very seldom and 5 = very often, or 1 = not at all and 5 = to a great
extent. multiple-choice items, where one or many answers were possible.
In line with Brown (2009) and Dérnyei and Taguchi (2010), an open-
ended question with the possibility for free comments was provided. This
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questionnaire was tested in the Pilot and refined before Study 1. As sug-
gested by Creswell and Creswell (2018) as well as Dérnyei and Taguchi
(2010), the use of a questionnaire as a method provides an efficient way of
exploring participating teachers’ views and experiences simultaneously and
within a limited time.

7.2.3 STUDENT QUESTIONNAIRES

Two digital questionnaires, pre- and post-trial, operationalising concepts
from RQs 2 and 3 about how students experience practising L2 speaking
skills in an SDS and speaking with ECAs were iteratively developed into
four questionnaires (Q1-Q4). These contained fine-grained and system-
atic items in line with the FoSCAI and the dimensionalising of experi-
ences. Speaking skills were sub-categorised into pronunciation of phrases,
one’s own production of utterances, and interaction (including dialogue).
The formulations in the questionnaires were inspired by the questionnaires
in studies by Johnson (2019a) and Erickson et al. (2022). The categories
and indicators of the Rol questionnaire (Stenbom, 2015, p. 34) provided
inspiration for the design and the items of Q2-Q4.

The choice of a questionnaire is useful when the focus is on partici-
pants’ experiences of the object of study (Creswell & Creswell, 2018; Dér-
neyi & Taguchi, 2010), and here it was also used in combination with
other instruments. Applying the same items pre- and post-trial facilitates
the investigation of the object of study over time. Items were prepared in
language adapted to young people, as suggested by Killstrom and Anders-
son Bruck (2017). When applicable, illustrations or screenshots from the
system were used to help the students understand the terms used in the
various items, e.g., transcripts in the SDS. Before the questionnaires were
distributed in the studies, the instrument was tested on students of the
same age as the participating students and a few items were refined regard-
ing choice of words. All the student questionnaires are presented and moti-
vated next.
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7.2.3.1 PRE-TRIAL QUESTIONNAIRE (Q1)

The pre-trial questionnaire was conducted in order to gain an understand-
ing of the students’ (i) views on L2 learning, especially speaking skills, (ii)
views on L2 speaking and confidence, and (iii) experiences of using digital
tools. It started with a few questions about demographic information, such
as gender, age, and questions about the daily use of digital devices.

In the first version of the pre-trial questionnaire, there were 30 back-
ground questions relating to the target language (English or German,
respectively). The items were based on SLA principles and ideas that are
considered important for effective L2 learning and development (see Sec-
tion 4.4). In all versions, a Likert scale was used, ranging from 1 to 5,
where 1 = strongly disagree, and 5 = strongly agree. In some items, rating
1 = very seldom, and 5 = very often, or 1 = not at all and 5 = to a great
extent, depending on the question. Some items had a subsection providing
the opportunity to write free comments, or several given options where
one or many answers were possible multiple-choice items. There were also
open-ended items with free comments.

7.2.3.2 POST-TRIAL QUESTIONNAIRE (Q4, REFINED VERSION)

In this thesis, there were two versions of the post-trial questionnaire, which
were designed before and after FoSCAL The first version of the post-trial
questionnaire (used in Studies 2 and 3) consisted of 18 questions about the
students’ experiences of practising English speaking skills in the SDSs and
their self-assessment of learning and development of speaking skills. The
questions were based on the SLA principles that are considered important
for L2 learning and development (see Section 4.4) and the outcome was a
follow-up from the pre-trial items. Pictures were used in the questionnaire
to highlight the difference between views of learning to speak English and
speaking English, respectively, and of educational digital tools. The post-
trial questionnaire was conducted in order to gain an understanding of
how the students practised in the SDS based on their self-reported experi-
ences of using the selected SDS. The Likert scale was used in the same way
as in the pre-trial questionnaire.

In the refined version of the post-trial questionnaire (Q4), developed in
line with FoSCAI, there was a further development of the items, making
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up a total of 45. There were new specified items representing the teaching
dimension which asked about the students’ experiences of using the sup-
portive features (i.e. transcripts, objectives, directions, practise exercises,
feedback, and the learner’s dashboard). The Rol questionnaire, which is
used for human-to-human online learning (Stenbom et al., 2016), was
used as inspiration for the formulation of items within the four dimen-
sions exploring the students’ experiences of practising L2 speaking in an
SDS (RQ2) and speaking experience with ECAs (RQ3). This was sep-
arately explored in the initial and final questionnaire (Q2 and Q3), as
described next.

7.2.3.3 INITIAL AND FINAL QUESTIONNAIRE ON SPEAKING WITH
AN ECA (Q2 AND Q3)

These were two identical questionnaires, addressing initial and final experi-
ences of speaking with ECAs (Q2 and Q3), with just the tense of the verbs
changed from present to past tense (e.g., How was it to SPEAK English
with an avatar? capitalised originally). The items focused on the students’
experiences dimensionalised into cognitive, social, and emotional aspects.
The battery of items was derived from the Rol questionnaire about one-
to-one online learning (Stenbom, 2015), with the statements adapted to
this educational context. Items measuring student experiences of conver-
sational interfaces, here operationalised through ECAs, were redesigned
based on terms drawn from user experiences of conversational interfaces
(Kocaballi al., 2018).

Since the experiences of speaking with ECAs were considered a central
part of the students’ practice in an SDS for this thesis, they were explored
separately in Q2 and Q3 in order to gain a nuanced understanding over
time, and without becoming mixed together with a focus on L2 learning
and development as in Q4. The earlier questionnaire (Q2) was about the
students’ initial speaking experiences with ECAs. It included ratings with
open-ended questions and questions offering multiple-choice answers in a
total of 23 items. The final questionnaire (Q3) was about students’ accu-
mulated speaking experiences with ECAs, and included the same items
as Q2. Both Q2 and Q3 used the same Likert scale as the previously
described questionnaires (Q1 and Q4).
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7.2.4 DIGITAL LOGBOOKS — SHARED DOCUMENT AND
LOOPME

Data was also generated through two types of digital logbooks where stu-
dents recorded written self-reports about their experiences. These were
filled out immediately after the practice in the SDS. The idea is similar to
an exit ticket (Wiliam, 2017) with reflective questions about L2 develop-
ment and learning, and the materials and methods used during the speak-
ing session. The students reflected for about five minutes.

7.2.4.1 SHARED DOCUMENT

An individual open shared Google document was used as a digital logbook
for the students to engage in free reflection about their speaking session.
The content of these reflections inspired some of the questions included in
the semi-structured interviews, allowing the exploration of some issues in
even greater detail, providing that they were in line with the overarching

RQ:s.

7.2.4.2 LOOPME

The digital logbook was developed in the system LoopMe (Ericsson, 2021;
Lackéus, 2020; LoopMe, 2023), as visualised in Figure 7.12. The students
produced data in three ways, in line with the idea of combining multiple
methods. Firstly, after each speaking session, the students answered ques-
tions. Secondly, they rated their overall experience of the speaking session
with an emoji of a smiling or frowning face corresponding to a five-point
Likert scale from very bad (-2) to very good (2), where 0 is the neutral
mid-point. Thirdly, the students chose from a battery of 27 suggested tags
(representing feelings or goals to reach) corresponding to their SDS experi-
ences.
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Data on the students’ self-reported experiences was produced systemat-
ically and quantitatively, already coded by the students themselves through
free-text tagging and not by the researcher. The tags were selected and pre-
pared based on an amalgam of the aims of L2 speaking in Swedish lower-
secondary schools and key SLA principles for L2 learning (see Chapter 4)
to address RQs 2 and 3 about students’ experiences of SDS practice and
their L2 speaking experience. FoSCAI guided the preparation of the tags

and reflective questions. These questions and tags were written in language
that was adapted for the students and their understanding of the content.

Figure. 7.12

Example of a reflective post in the digital logbook LoopMe (my translation

[from Swedish)

l @ Reflection after session 1

A. Answer the following questions:

1. How was it to speak English with an avatar today? Develop
your answer, why do you think it was like that?

2. What have you worked with in today's tasks in Enskill? For
instance situation(s), content, supportive features
(transcripts, objectives, direction) you have used, which
follow up exercises you have done, did you take part of your
results in the Player Dashboard?

3. What have worked well during your speaking session?

4. What have worked less well during your speaking session?

C.Tags

Mark suitable “tags", words describing how you experienced
practising in Enskill, what you think you have practised and
the result of it. Mark as many tags as you feel correspond to
your experience teday. You have to choose at least one A-tag

and at least one B-tag.
A. Felt social ]I

l A. Engaged/ l[ A. Frustrated ][
motivated connection w.avatar
| A. Easy I[ A. Meaningful ]l A. Meaningless l

[ A Dissatisfied ][ A. Nervous/ ][ A. Disengaged/

worried unmotivated

B. Feelings

Click on an emaji that corresponds to your overall feeling of the
experience of the task/s/ you have worked with today in Enskill.

A. Conversation w.
avatar felt natural

Joamin | o
] (Komas J[nows ]
b ) (1 owe )

to to speak
B. Answered B. Listened to
questions understand

(e

life scenarios
B. Practised my ]

B. Practised
pronunciation conversation/dialogue

on my level

I

B. Self-regulated how
| practised (speaking)

B. Fulfilled all learning
objectives in the task

I

[
[
[ A. Challenged
[
[
[

Note. The reflection post consisted of: (i) open-ended items, (ii) emojis
to rank from -2 to +2, and (iii) tags to choose from representing feelings
or goals to reach corresponding to individual experiences of the SDS.

Adapted from LoopMe (2023)
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LoopMe has previously been applied within the research and practice of
entrepreneurship and enterprise education (Lackéus, 2020) and among
teachers, and is further described in Lackéus handbook for research in
schools and preschools (2021). It is “optimized for social science purposes
and used primarily for data collection and analysis” (Lackéus, 2020, p.
200) and is based on a development of the Experience Sampling Method,
which is a research method for producing longitudinal data through the
repeated sampling of various aspects of people’s daily experiences and
behaviours in natural everyday-life settings (Hektner et al., 2007). Par-
ticipants are prompted to report on their current thoughts, feelings, and
activities, providing a detailed and valid understanding of their experiences
as they occur in daily life. Experience Sampling Method allows researchers
to capture fluctuations, assess within-person variability, and examine the
contextual factors that influence individuals’ subjective experiences.

7.2.5 SEMI-STRUCTURED INTERVIEWS

Semi-structured post-trial interviews were conducted with the students in
pairs. The selection was a convenience sample based on those students
who consented to participate in a recorded interview, and the total num-
ber of interviews was decided iteratively, once data saturation had been
reached through redundancy signalling. Four thematic pictures were used
to guide the interviews. Details from the students’ answers were some-
times repeated in follow-up questions to enable further understanding
(Killstrom & Andersson Bruck, 2017). The recorded interviews were tran-
scribed, anonymised, and then coded manually. The researcher (myself)
also took notes during the interviews. The analysis of transcript data from
the interviews enabled a detailed understanding (Creswell & Creswell,
2018) of how some students experienced practising speaking skills in an
SDS, described in their own words. It gave the possibility to ask further
questions and gain “access to the meanings people attribute to their experi-
ences and social world” (Miller & Glassner, 2016, p. 53).
Semi-structured interviews were also conducted with the teacher (and,
in one case, a trainee teacher), both before and after the trials. These inter-
views were conducted in order to understand, from the teacher’s perspec-
tive, how the students practised their speaking skills with an ECA in an
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SDS and used its supportive features, practical and technical issues that
arose during the trial, and what to improve for the subsequent study. All
the recorded interviews were transcribed, anonymised, and coded manu-
ally. The researcher (myself) took notes during the interviews. The data
was used mainly for input into the redesign of Study 4 and analysis of data
from Study 2, which is reported in Paper 2.

7.3 METHODS AND DATA IN STUDIES 1-4

This section first provides an overview of the Pilot and included Stud-
ies 1-4 (see Table 7.2) described in relation to the corresponding RQ(s)
of the thesis, and the aim of the paper, methods and data, participants,
and the study’s outcome. Secondly, each study is delineated in detail, with
a description of its design, realisation, and methods of data production.
Then follows a summary of the lessons learnt and a section highlighting
the role of the teacher and the researcher in this thesis. As a reminder, the
aim of this thesis is to: Explore and gain a nuanced, critical, and compre-
hensive understanding of how conversational Al is experienced by stu-
dents during their institutional language education when practising speak-
ing skills through face-to-face interaction. The three overarching RQs are:

RQ 1: Focusing on speaking skills, what are language teachers’ views and
experiences of teaching and using digital tools?

RQ 2: How do lower-secondary students experience practising L2 speak-
ing skills in an SDS?

RQ 3: How do lower-secondary students experience speaking L2 with an
ECA?
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Table 7.2
Overview of Studies 1-4

-Transcripts (exemplifying quotes)
-Grade (A-F)

Studies Aim + Overarching RQs | Methods and data Participants | Outcome
Pilot: Explore the Swedish L2 | -Questionnaire 16 teachers | Tested
Spanish Teacher educational situation, -60 min audio-recorded workshop questionnaire
T | Meeting focusing on speaking Test of Enskill
E | January, 2019 skills, teachers’ views and | Ratings and open-item answers (/V = 9) and ImmerseMe
A experiences of teaching Transcription (representative parts)
C and using digital tools and notes from audio-recordings of Input for Study 1
II::I RQ1 workshop
R | Study 1: Same as in the Pilot Questionnaire 36 teachers Paper |
s | L2/L3 Language
Teacher Meeting RQ1 Ratings and open-item answers
March, 2019 (N =30)
Study 2: Explore the perspec- -Pre- and post-trial questionnaires 25 students | Paper II
iSpeak_Eng tives of lower-secondary | -Semi-structured interviews
Students speak- students on practising -Logbooks
s |ing English with their English language -Metrics
T virtual humans in | speaking skills through
U Enskill verbal interactions with | -Open-item answers and ratings
D May 10-28, 2019 virtual humans in an (N=25+N=23)
E SDS (Enskill). -Students’ written reflections (/V = 22)
N -Teacher’s written reflections (/V = 1)
T RQ 2 and RQ3 -Recordings and transcriptions of
S interviews with students in pairs
(N = 6) + the teacher (V= 1) and
trainee (V = 1)
-Metrics generated in Enskill
-Transcripts (exemplifyi
Study 3: Explore experiences of -Pre- and post-trial questionnaires 41 students | Paper IIT
iSpeak_Ge Swedish lower-secondary | -Semi-structured student interviews
Students practising | students in a formal -Logbooks (students and teacher)
speaking German | educational context
with pre-filmed practising German -Open-item answers and ratings
native speakers in | speaking skills with CAs | (V=41 + N = 39)
s | ImmerseMe in the desktop version of | -Students’ written reflections (V = 41)
T | May 10-28, 2019 ImmerseMe. -Teacher’s written reflections (/V = 1)
U -Recordings and transcriptions of
D RQ2 and RQ3 interviews (V = 4) + teacher (N = 1)
E Study 4 * Expand the understand- | -Pre-trial questionnaire (Q1) (i) Initially Paper IV
N | iSpeakl._Eng ing of how lower-second- | -Initial questionnaire (Q2) IV =22)
T (initially) ary students experience -Logbook LoopMe
S | Students practising | the use of conversational | -Metrics
speaking English Al for spoken interac-
with virtual tion. -Open-item answers and ratings from
humans in Enskill Q1 (N =22),and Q2 (N =21)
October, 2021 RQ2 -Students’ written reflections and
ratings (V = 21) and 2 (V = 22)
-Transcripts (exemplifying quotes)
Study 4 * Explore and gain a -Pre-trial questionnaire (Q1) (ii) Paper V
iSpeakL_Eng nuanced and compre- -Post-trial questionnaire (Q4). Longitudinal
(longitudinally) hensive understanding -Initial (Q2) and final (Q3) (N=21)
S of how conversational questionnaires
T Students practising | Al in an institutional L2 | -Logbook LoopMe
U speaking English educational situation is
D with virtual experienced for the learn- | -Open-item answers and ratings
E humans Enskill ing and development of (Q1-Q4).
N October 1, 2020 speaking skills over time. | -Completed questionnaires (N = 20)
p | February 12, 2021 (QI,N =22; Q2, N=21; Q3, N = 21;
S RQ2 and RQ3 Q4, N =20)
-Students” written reflections and
ratings

Note. * Study 4 was split into two parts, one initial part based on one early dataset and

dataset produced longitudinally.

one longitudinal part based on a



7.3.1 PILOT STUDY

In line with Ejlertsson’s (2019) motivation of conducting a pilot study in
order to test and refine research design and instruments for future studies,
this Pilot study was conducted in preparation for Study 1. By engaging a
convenience sample of 16 Spanish-language teachers during The Spanish
Teacher Association’s annual meeting in the West of Sweden in January
2018, completed questionnaires were collected for nine teachers. Miss-
ing data (V = 7) can be explained by the fact that some teachers left the
meeting before the questionnaire was distributed, or were retired and not
able to answer questions about today’s educational situation. During the
meeting, there was a mixture of lectures, a demonstration and trial of two
SDSs (Enskill and ImmerseMe) for practising L2 speaking with an ECA,
followed by a discussion. Subsequently, the teachers answered the teacher
questionnaire, which was also evaluated and refined before application in
Study 1. Their answers were later analysed using descriptive statistics in
relation to rankings, answers to open-ended items, and free comments.
The workshop was audio-recorded for practical documentation. A sum-
mary of the findings was written to support the further direction of the
studies that constitute this thesis and was also used as a validity and reli-
ability control for the results of Study 1.

7.3.2STUDY 1

Study 1 was conducted at an annual meeting of The Language Teachers’
Association in the West of Sweden in the spring of 2019, and involved a
convenience sample of 41language teachers. They were between 32-69
years old and L2 (English) and L3 (Spanish, French, and German) teach-
ers. Questionnaires were completed (/V = 36). Missing data (N = 5) are
explained by the fact that some teachers left the meeting before the ques-
tionnaire was distributed, or were retired teachers who were unable to
answer questions about today’s educational situation. The theme for the
meeting was oral proficiency, framed by a lecture on the subject. Hence,
the content of this study fitted well with that established context. The
teacher questionnaire was distributed digitally but was also available in
analogue form to the participating L2 teachers. The quantitative and qual-
itative data generated from their ratings and answers to open-ended items
on the questionnaire relating to RQ1 were analysed using descriptive sta-
tistics. The results were reported in Paper I.
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7.3.3 STUDY 2

The convenience sample consisted of Swedish secondary school students
(IV = 25), aged 14-15 years, who were studying English. They practised
speaking English individually in the SDS Enskill, in a classroom setting
over a period of two weeks. The produced data consists of quantitative user
data in metrics reports generated in the SDS and quantitative and qualita-
tive data gathered through pre- and post-trial questionnaires and digital
logbooks written up in a shared document. Semi-structured interviews
were carried out and recorded with students who agreed to participate (V
= 6) in pairs at the end of the trial period. Interviews were also conducted
with the teacher and the trainee teacher, both before and after the trial.
The data was analysed using descriptive statistics and reflexive thematic
analysis, as described in Section 7.4.2. More detail is provided in Paper II.

7.3.4 STUDY 3

The convenience sample consisted of Swedish lower-secondary students
(N = 41) drawn from two groups studying German, aged 13—15 years.
They practised speaking German with pre-filmed human beings as ECAs
in the desktop version of the SDS ImmerseMe, which employs 360-degree
videos. The speaking sessions were spread out over a total period of three
weeks. The produced data consisted of quantitative user data generated in
the system and qualitative data from digital pre- and post-trial question-
naires and digital logbooks written up in shared documents. The design
of the questionnaires and logbook was the same as in study 2, just replac-
ing the word “English” with “German” in the questions. Semi-structured
interviews with volunteer students (/N = 4) were conducted at the end of
the trial period, as well as with the teacher, both pre- and post-trial. This
study was reported on in Paper III.
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7.3.5 REFINEMENT BEFORE STUDY 4

Based on lessons learnt from Studies 2 and 3, there was an identified need
to systematise further and operationalise the students’ experiences. This
is the reason why the FoSCAI was developed. Theoretical, empirical, and
learning-situation-based arguments were found in common with Rol,
which inspired the design of FoSCAI Consequently, RQs 2 and 3, the
instruments, the organisation of data production, and the analysis were
adjusted and refined. The students’ experiences of practising speaking skills
(RQ2) in an SDS were dimensionalised, and the experience of the cen-
tral speaking activity with ECA was extracted (RQ3) for all the students
together, giving their educational experience of practising L2 speaking in
an SDS.

The decision to use Enskill again was based on experiences from Study
2 at both a technical and a practical level. Consequently, Study 4 was con-
ducted longitudinally and further integrated into the educational framing.
The simulations were chosen pre-trial by the teacher (in dialogue with
the researcher) and organised into themes for integration into the lesson
plan. The students were given refined instructions and told to practise the
simulated situations as many times as necessary until the learning objec-
tives were fulfilled. They were also encouraged to explore the supportive
features of Enskill, which scaffold the student through the speaking activ-
ity by means of direct feedback and formative assessment with individu-
alised practice exercises. Furthermore, in line with FoSCAI, the question-
naires (Q1-Q4) and the logbook were designed for refinement, providing
a more systematic and approachable format for the participants to share
their ratings and reflections over time. The two sets of questionnaires were
developed in order to separate the experience of the central L2 speaking
experience with an ECA for detailed analysis, regardless of the learning
objectives. The students’” educational experiences in the SDS were explored
by means of their self-estimated overall experience (emoji in the logbook
and in Q4), including the experience of speaking with an ECA (Q2 and
Q3) and students’ ratings of the teaching dimension post-trial (Q4).
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7.3.6 STUDY 4

The convenience sample consisted of Swedish lower-secondary students (V
= 22) studying English, aged 13—14 years, consisting of 13 male and nine
female students. One of the students quit the class during the trial, giving
N =21 for the longitudinal data. Three students in the class chose not to
participate in the study at all. Swedish lower-secondary school students
were referred to as Middle-school students, written to American stand-
ards according to the relevant journal's preferences. The students practised
speaking English with embodied CAs in the SDS Enskill.

The speaking sessions were spread over a period of four months (includ-
ing a break for Christmas), and revolved around three themes (music,
travel, and food). As visualised in Figure 7.14, the longitudinal design of
this study applying the FoSCAI included ten repeated speaking sessions
over time in Enskill, which were immediately followed up with self-reports
in the digital logbook LoopMe. These generated the outcome referred to
as educational experience. Additionally, the students answered two sets
of questionnaires, pre- and post-trial questionnaires, and initial and late
speaking experience questionnaires (Q1, Q4 and Q2, Q3, respectively,
see Section 7.2.3). The SDS’s metrics were only used to track the students’
speaking activities, such as time spent, and started and finished learning
objectives. Background variables, such as gender and proficiency (based on
the teacher’s assessment of L2 speaking), were collected to compare results
in subgroups.

Figure 7. 14

Longitudinal design of Study 4 with ten speaking sessions generated the out-
come educational experience

J 1 2 3 4 5 6 7 8 9 10 L2 LEARNING
T .E...E’....,ﬁa..gﬁ'..'E‘...ﬁ'..gﬁ‘...,ﬁ'....ﬁn..ﬁ‘..; AND
y a1l QZ; 03L Q4 DEVELOPMENT
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Note. CAs = conversational agents (here animated virtual humans)
1-10 = speaking sessions and measure points

b A
é Q = questionnaire (Q1-Q4) z/ = digital logbook LoopMe
Data around the experience of speaking with CAs was produced and ana-
lysed separately for inclusion in the outcome and educational experience.
The speaking activity is designed to lead to L2 learning and development.

The speaking sessions were used as a supplemental educational activity in
English lessons to provide speaking practice in the target language, organ-
ised in themes. It was integrated into the ordinary lesson plan, inspired
by Goh and Burn’s teaching—speaking cycle (2012, p. 153). The sessions
focused on speaking skills, the production of utterances and interactions in
spontaneous speech, and repeated tasks, followed up by reflection (in log-
books) and feedback (by the CA and SDS). Due to the COVID-19 pan-
demic, the study was carried through without the researcher being physi-
cally present in the classroom at any time, just online at the last time point.
The pandemic forced an involuntary break, and the students’ speaking
sessions took place in diverse settings. The students were in school initially
and finally, but also performed a few online speaking sessions at a distance.
Due to the situation, the dataset was split into two sets. The initial dataset,
after two speaking sessions, was analysed using descriptive statistics and
reflexive thematic analysis, whereas the longitudinal data set was analysed
using inferential statistics. The results were reported in Papers IV and V.

7.4. DATA ANALYSIS

Various data types were produced in the studies, from a combination of
methods. In Table 7.3 there follows a description of the methods of analy-
sis, study by study (for the results, see Chapter 8). Finally, this chapter
discusses ethical concerns and the role of the teachers and the researcher in
Studies 2—4, as well as the role of the researcher in Study 1.
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7.4.1 STUDY 1

In Study 1, the teachers ratings in the questionnaire were analysed using
descriptive statistics. The number of teachers and mean values for various
items were calculated. The background variable of teaching language (Eng-
lish, French, German, and/or Spanish) was used for subgroup analysis to
identify possible patterns.

7.4.2 STUDIES 24

In Studies 2—4, the quantitative data gathered from the questionnaires and
SDSs metrics were imported into Excel for organisation and then further
exported into SPSS 28 (Field, 2018) for descriptive statistics to calculate
the mean (M), standard deviation (§D), and median value (Mdn). Pos-
sible connections between variables in the various datasets were analysed.
Correlation plots were conducted. In Studies 2 and 3, the analysis of the
questionnaire data was done after the interviews in order to avoid the risk
of bias from the given answers.

Studies 2 and 3, as well as the initial part of Study 4, added the use of
reflective thematic analysis, in line with Braun and Clarke (2006, 2019;
see further description in Papers II-IV). The analyses were conducted on
data from the students’ written logbook reflections, answers to the open-
ended items from the post-trial questionnaire, and in Studies 2 and 3,
also transcripts of student interviews, all of which were initially coded by
the researcher with collegial assistance. In Study 3, the data was coded
systematically as a preparation until a collegial consensus was reached
with another researcher’s separate coding. A combination of data-driven
(inductive) and theory-driven (deductive) approaches were used (Braun
& Clarke, 2012), and themes were developed in relation to the overarch-
ing RQs 2 and 3 of the thesis (see Chapter 8). During the analysis, these
themes were refined and given illustrative titles (Nowell et al., 2017). As
Brown (2009) suggested, a selection of representative quotes from the stu-
dent reflections was used to further illustrate and add depth to the results
presented in Papers II-V.
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7.4.3 STUDY 4

Additionally, in Study 4, a methodological and analytical lens based on
FoSCAI was employed and the focus was on the analysis of quantitative
data (for the content of variables, see Table 7.4). Due to the COVID-
19 pandemic, the data analysis was divided into two subsets: (i) initial
experiences of L2 speaking with ECAs, and (ii) longitudinal educational
experiences of practising L2 speaking in an SDS. The two data sets were
connected to the same demographic data produced in the pre-trial ques-
tionnaire (Q1). The results were reported in Paper IV and Paper V, respec-
tively (see Sections 8.5 and 8.6).

Table 7.4

Overview of the content of variables based on items from the two sets of ques-

tionnaires (Q1-Q4 and Q2-Q3), and data from the logbook LoopMe

Pre-trial Q1 Initial (ECA) Q2 Late (ECA) Q3 Post-trial Q4 Logbook
-Demography (1) Our calculation of (1) Our calculation of the | -Views on learning speak- | -Overall experience
-Educational the speaking experience | speaking experience based | ing and views on speaking | (all dimensions
digital tools based on all dimensions | on all dimensions English included, based on
-Views on (2) Cognitive, (2) Cognitive, -Teaching dimension of

learning speaking
and views on

speaking English

(3) Emotional and

(4) Social

(5) Students’ overall
experience of speaking
with ECAs

(three dimensions)

(3) Emotional, and
(4) Social

(5) Students” overall
experience of speaking
with ECAs

(three dimensions)

the experience in the SDS
-Overall experience of
Enskill (all dimensions
included, as rated by the
students)

emoji ratings,
10 time-points)

The analysis of the students’ initial experiences of speaking with ECAs,
based on the quantitative data (logbook and Q2 ratings), was conducted
using descriptive statistics. This was combined with qualitative data from
the open-item comments (Q2) and logbook reflections, which in line with
were analysed using reflective thematic analysis (Braun & Clarke, 2006;
2019), still yielding the three dimensions cognitive, emotional, and social.
The tags were balanced separately per speaking session (the original num-
ber of tags divided by the total number of logbook entries).
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As suggested by Pallant (2011), four codebooks were created, one
for each of the four questionnaires (Q1-Q4). The variables were given
names associated with what they measured and guided by the framework’s
dimensions (applicable in Q2—Q4). Scales were created by means of sev-
eral indicators (approximately five), e.g., the teaching dimension. The
items included were typically not analysed in isolation because they are
indicators of larger constructs (DeVellis, 2011). The scale reliability was
tested using Cronbach’s Alpha, and satisfying alpha values were shown.
Typically, the same constructs were measured at two or more time-points.

To explore changes in students” educational experiences, the data was
analysed by a wide range of statistical tests in SPSS 28, considering the
measurement levels, normality, and sample size (Field, 2018). Considering
the small sample size (/V = 20), data was mainly analysed by means of non-
parametric tests, such as the Mann-Whitney and Spearman’s correlation.
When two sets of scores are drawn from the same entities (here, students),
the Wilcoxon signed-rank test was used. Non-parametric tests do not
assume a normal distribution, and instead of analysing mean differences,
non-parametric tests rank the data so that large scores are represented by
high ranks, whereas small scores have low ranks (Field, 2018). Means and
standard deviations were used to give the central tendency, and median and
range were given to provide measures for nuances. Spearman’s correlation
test was run for robustness checks to validate the correlation between two
different measurement methods (e.g., post-trial rating of variables in Q4
and emoji rating in the logbook). To shed light on group differences, sub-
groups were used, based on speaking proficiency and gender. Additionally,
visualisations of tags and emoji ratings in LoopMe Analytics (LoopMe,
2023) were applied to obtain a data overview and for calculations.

7.5 ETHICAL CONCERNS

Regarding the data production methods chosen for this thesis, key ethi-
cal principles have been respected (Dérney & Taguchi, 2010; Swedish
Research Council, 2017). Guidelines for ethics in Internet research (Fran-
zke et al., 2019; Markham & Buchanan, 2012) were considered because
the object of study is connected to human beings and their experiences of
a speaking activity in an online SDS, which generated metrics, and their
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data from online questionnaires and logbooks was also retrieved. Before
starting Studies 2—4, informed consent (Franzke et al., 2019; GDPR,
2018) forms were signed by both the participating students and their
legal guardians. In addition, oral consent received by the headmaster and
teacher at the selected school. The students were informed that they could
withdraw from participation at any time. The links to students’ identities
were removed before their log-in process, so only the researcher (myself)
could link the data from their speaking activities and performances in the
SDS to the rest of the collected data. All the results were disconnected
from students’ and teachers’ personal information before publishing to
ensure that they cannot be identified. Reflections and “slow thinking” in
line with Edling (2019) have been applied for ethical concerns throughout
this thesis.

To achieve the aim of this thesis, there was no need for the companies
providing the selected SDSs to have any personal information about the
students, so another anonymous login solution was arranged to avoid con-
necting each student’s email address to their individual results. All data
from the conversations was collected within the software, and the voices
were recorded, but without being linked to individual students for privacy
protection (GDPR, 2018). Additionally, another concern arises because
the company behind the SDS records the students’ voices and collects
their produced data, including spoken dialogues, performance, and system
activity. These extensive datasets may be subjected to data mining (Angeli,
2017), raising data-privacy concerns (GDPR, 2018; Franzke et al., 2019).

Hence, discussions about students” privacy were held with the legal
counsel of the University of Gothenburg before the studies began. A con-
sensus was reached about the upholding of ethical standards, and no ethi-
cal approval was needed at that time for the studies conducted for this the-
sis (The Swedish Ethical Review Authority, n.d.; Ethics Review Act, 2003).
Additionally, one service agreement was approved by a legal counsel at
the University of Gothenburg and signed by the Head of Department,
together with the President and CEO of Enskill and LoopMe, including
a plan for data storage compliance (GDPR, 2018). The data generated for
this thesis has been stored in accordance with the management of research
data of the University of Gothenburg (2020). This data will be archived
and available after the thesis is finished for data security (Franzke et al.,
2019).
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In line with the Vancouver recommendations (ICJME, 2023) and to
retain my independence as a researcher, no co-writing was performed with
the companies behind the SDSs during the process of this thesis. The co-
authorship of Papers [-V was transparent, as declared initially in this thesis
(see Distribution of Work ). In contrast to many other studies applying
conversational Al in L2 education, as highlighted by Bibauw et al. (2022)
and Holmes (2022), this thesis claims to be non-commercially driven.
There were no conflicts of interest with the companies behind the selected
systems, and permission to use their products and photos was given.

It is worth mentioning the risk of economic interests (Williamson,
2016) in light of the fact that, in 2020, educational technology on the
global market capitalised 16.1 billion US dollars, of which 0.8 billion dol-
lars was invested in Europe (EdSurge, 2021). The researcher’s responsibil-
ity in relation to these economically-driven educational technology com-
panies is to conduct non-biased studies that adhere to ethical principles.
To validate the research, it is also important to be transparent about the
role of the researcher, which is outlined next, together with the role of the
participating teacher (Studies 2—4).

7.6 THE ROLE OF THE TEACHER AND THE
RESEARCHER

The role of the teacher in Studies 2—4 was to plan the trial periods with
the researcher (myself) to fit the lesson plan, available time, and the cur-
riculum and ensure that the studies were carried through accordingly. The
teacher introduced the SDSs and the logbooks to the students and talked
about the aim of the study, together with the researcher (myself) in Studies
2 and 3, but alone in Study 4 due to the COVID-19 pandemic situation.
The teacher was not involved in the execution of the learning activities
within the SDS but was on hand to help out with any technical issues,
clocking time, and the pedagogical framing of the activity. The teacher
enabled approximately 15 minutes of practise in the SDS per lesson, dur-
ing which the students were supposed to individually practise speaking
in English with the ECAs, use the supportive features of the system, and
then finish with five minutes of writing reflections about their experiences
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of the individual practice of speaking in the SDS. The teacher tried to
solve problems and communicate closely with the researcher about any
upcoming technical and practical issues during the studies. The teacher
was not involved in the analysis or writing process of papers. The selection
of SDSs, idea, design, and realisation of the studies, as well as the majority
of the analyses, was conducted by the researcher (myself).

In Study 4, the lesson plan for how to use and integrate the SDS in
students” practising of speaking English was created in close cooperation
with the teacher and in line with the suggested teaching—speaking cycle
(Goh & Burns, 2012, p. 153). It was designed in a holistic manner and
with a TBLT approach (Ellis et al., 2020, Long, 2015). A series of lessons
based on three common everyday-life themes (music, travel, and food)
of interest to the students was planned to take place over a period of four
months, approximately evenly distributed in time, including breaks for
holidays. These themes were chosen in relation to the teacher’s interpreta-
tion of the curriculum and the available simulations in the SDS Enskill at
levels Al and A2.
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CHAPTER 8
SUMMARY OF PILOT AND PAPERS

This chapter provides a brief summary of the Pilot and each of the five
papers (Papers I-V) included in this thesis. It reports on their key findings,
which are grounded in the paper-specific RQs, designed to address the
thesis’ three overarching RQs.

8.1 PILOT

The goal of the Pilot was to explore if there was any need for or pedagogical
interest in conversational Al to be used as a complement to today’s meth-
ods provided for students to practise L2 speaking skills in institutional L2
education. The results were not published, but guided the design of Study
1, helped in the pre-testing and refinement of the teacher questionnaire,
and were compared with the corresponding findings from Study 1. The
participating Spanish teachers (/V = 9) had a lot of experience and valuable
ideas regarding both the implementation and use of digital tools in their
language teaching. The results, based on their ratings and open-ended
items, echoed previous research that L2 speaking is complex and needs
a lot of practice to learn and develop, something described as difficult
to provide in a meaningful way in the classroom (Goh & Burns, 2012;
Timpe-Laughlin et al., 2020). The results also indicated that digital tools
were least frequently used for the teaching of speaking skills. However, by
the teachers speaking was considered the most challenging skill to both
teach and learn. The results of the Pilot provided a sufficient basis for the
decision to carry on with Study 1 as planned, with a larger sample of 1.2
teachers, and start planning for student studies. Additionally, because con-
versational Al was introduced through Enskill and ImmerseMe, these two
SDSs were tested by the teachers and found to be qualified to employ in
the forthcoming studies with students (Studies 2—4) to explore methods of
facilitating the teaching of speaking.

147



8.2.PAPERI

Ericsson, E. Sofkova Hashemi, S. & Lundin, J. (2019). Teachers’ atti-
tudes and experiences of digital tools within speaking proficiency in for-
eign teaching and learning — Interactional competence left in the dark.
In Proceedings of ICERI 2019, 12th annual International Conference of
Education, Research and Innovation (pp. 861-870). IATED. https://www.
researchgate.net/publication/338106874_TEACHERS'_ATTITUDES_
AND_EXPERIENCES_OF_DIGITAL_TOOLS_WITHIN_SPEAK-
ING_PROFICIENCY_IN_FOREIGN_LANGUAGE_TEACHING_
AND_LEARNING_-_INTERACTIONAL_COMPETENCE_LEFT_
IN_THE_DARK [Full paper]. https://doi.org/10.21125/iceri.2019.0272
[Abstract]

Paper I addresses the situation of the teaching of speaking in Swedish 1.2
education. It explores teachers’ views on and experiences of teaching and
using digital tools in their L2 teaching, with a focus on speaking skills
(RQ1). Through a multi-method approach, this study serves as an intro-
duction to the pedagogical context of the problem, which is the lack of
everyday-life speaking opportunities for students to help them learn and
develop speaking skills in a foreign language. The following two RQs were
answered in this paper:

1. What are language teachers™ attitudes towards digital tools in foreign-
language education, especially focusing on speaking proficiency?

2. How do language teachers use digital tools when teaching foreign lan-
guages, and especially speaking skills?

Data was gathered from a group of L2 teachers (/V = 36) with an age range
of 32-69 years, who answered a questionnaire. Everyone was qualified and
experienced, and most of them taught secondary-school languages such as
English, Spanish, French, or German. Quantitative data from the teachers’
ratings on a five-point Likert scale and qualitative data from their answers
to open-ended questions on the questionnaire related to RQ1 were ana-
lysed using descriptive statistics.
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This paper reports on gaps that were identified in relation to practices,
research, and policies. Firstly, the teachers reported speaking as the most
difficule skill to provide opportunities for students to practise, especially
in interaction. L3 teachers experienced this as even more difficult than 1.2
teachers. Some obstacles identified by the whole group of teachers were:
students’ low self-confidence, large groups, low willingness to speak in
class, and lack of access to appropriate material. Although the teachers
reported positive views of digital tools for supporting the teaching and
learning of the four language skills, speaking was identified as the least
digitally supported skill, especially the subskill of interaction, which was
“left in the dark”. Secondly, the results indicated a gap between the cur-
rent language education in terms of teaching speaking skills in the class-
room and the existing educational technology for language learning that
is claimed to engage learners in authentic learning situations and facilitate
the learning and development of speaking and listening skills (Bajorek,
2018; Golonka et al., 2014; Johnson, 2019a). The third and final gap was
between the relative lack of teachers’ attention given to speaking skills and
interaction compared to other skills in L2 education and national and
international educational policies highlighting the importance of speaking
skills and interaction for language learning and development. The teachers’
reported experiences of using digital tools were associated with individual
factors, such as interest and knowledge about the educational technology,
previous experiences, attitudes towards digitalisation, knowledge about
previous related research, and the availability of suitable tools and Wi-Fi.

In summary, the paper’s participating teachers, who reported interest
in and positive attitudes towards digital tools, provided empirical evidence
in favour of introducing conversational Al as a complementary method
for providing opportunities to practise L2 speaking. The results of the stu-
dents” experiences are presented in the following paper summaries, which
report on Studies II-IV.
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8.3 PAPERII

Ericsson, E., Sofkova Hashemi, S. & Lundin, J. (2023). Fun and frus-
trating: Students’ perspectives on practising speaking English with virtual
humans. Cogent Education, 10(1).
https://dx.doi.org/10.1080/2331186x.2023.2170088

Paper II addresses how lower-secondary students (V = 25) experienced
practising L2 speaking skills by engaging with the Al-based, low-immersive
SDS, Enskill. This SDS incorporates animated virtual humans as ECAs
for simulated everyday-life conversations around tasks to solve in English,
such as ordering food in a restaurant. Through a multi-method approach,
the paper provides insights into the students” experiences of practising in
the system in relation to learning and developing L2 speaking. The follow-
ing two RQs were answered in this paper:

1. How do students in lower-secondary school practise speaking English in
an SDS with virtual humans?

2. What factors can be identified as the basis for any variations in the
group’s overall experience?

To explore the students’ experiences, data was produced through self-
reports in two questionnaires, digital logbooks, semi-structured interviews,
and system-generated metrics (showing students’ fulfilled learning objec-
tives, simulation, time spent, and mastery scores. The metrics and ques-
tionnaire ratings were analysed using descriptive statistics. Data gathered
from open-response items in the post-trial questionnaire, written logbook
reflections, and transcripts from interviews were analysed in two ways: (i)
using reflexive thematic analysis (Braun & Clark, 2006, 2019) of the stu-
dents experiences, and (ii) by exploring variations in the overall experience
within the group to identify possible patterns and subgroups.

Paper II presented background information about the students, who
were accustomed to engaging with digital devices for eight hours on a daily
basis and found learning English generally easy and fun. However, 25% of
the students were dissatisfied with their opportunities to practise speaking
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English in class. Lack of confidence and anxiety were reported as obstacles
to their willingness to speak.

The findings from the students’ reported experiences of their simulated
speaking practice revealed that, on average, in terms of the learning and
development of speaking skills, the students found it good, easy, fun, safe,
more comfortable, and less stressful using the system than speaking with
a human being, but sometimes frustrating due to not being understood.
The findings show that the students engaged in conversations with virtual
humans in an SDS in order to practise their speaking skills, especially pro-
nunciation and dialogue, in scenarios that were not always relevant to their
everyday lives. The thematic analysis of the open-response items yielded
seven themes (see Table 8.1.) which, combined with the descriptive statis-
tics, enabled a deeper understanding of the students’ experiences. Factors
that were suggested to underly the varied levels of frustration experienced
by the students include technical issues and constraints with the system,
such as not being understood or heard as expected by the virtual humans,
or their repetitiveness. Large individual differences were also reported in
the aspect of humanising the virtual humans when interacting orally, with
some students referring to the virtual humans with personal nouns or
human names.

Table 8.1

The seven themes emerging from the reflexive thematic analysis in Paper 1T

Speaking Practice Method

Content of the Scenarios

Technology and Design
of the SDS

Easy, fun, and innovative

Quite realistic scenarios
with a preference for varia-
tion and age-adapted tasks

Frustration when not
being heard or understood
by a limited system

Learning to speak, listen,
and read

Human-like vs non-
human-like interaction

Less nervous and more
comfortable

Suggestions
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Additionally, three subgroups of students were found to be clustered based
on their self-reported overall experiences (positive, neutral, and negative)
in the SDS. These ratings were mirrored in their engagement with the sys-
tem in terms of time spent on tasks and fulfilled learning objectives related
to all the stated learning objectives. The findings indicate higher ratings in
the positive group than in the middle and negative groups. For instance,
students in the negative group showed less patience with technical issues
than the other students, and reports of being bored and frustrated domi-
nated their overall experience of the whole trial. Suggestions for improve-
ments to this kind of system included to relate the content even more to
the age group’s interests and lives, as well as to provide alternatives with

global English variants.

8.4 PAPER III

Ericsson, E. & Sofkova Hashemi, S. (unpublished manuscript).
(Dis)engagement and usefulness: Students’ experiences of practising speak-
ing German in a virtual 360-degree environment.

Paper III addresses how lower-secondary students (/V = 41) experienced
their practise of speaking German in ImmerseMe. The ECAs consisted of
pre-filmed human beings in a culturally authentic setting within a virtual
360-degree environment, and the sessions included tasks for the students
to solve with them in everyday-life scenarios; for instance, ordering food in
a restaurant. This paper provides insights into this way of practising speak-
ing German in an institutional, educational context. Data was produced
from students’ self-reported experiences in web-based logbooks and ques-
tionnaires and complemented by interviews with some students and the
teacher. This speaking activity was included as a supplementary speaking
activity in their German classes. The following two RQs were answered in
this paper:

1. How did the students experience practising pronunciation, the produc-
tion of utterances, and constrained interaction in everyday-life scenarios
with pre-filmed native speakers?

2. How did the students experience being challenged and scaffolded by
the system in relation to their learning and development of speaking skills?
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Background information concerning the participating students linked the
results to pre-trial questionnaire ratings, revealing that they used digital
devices for seven hours daily and were positive about using educational
digital tools to enhance their speaking skills. The students found learning
German fun, but very few were practising speaking outside school.

Descriptive statistics were applied to the students” post-trial ratings to
identify how they experienced the speaking sessions regarding the subskills
of speaking (pronunciation, the production of utterances, and constrained
interaction). Slightly less than half of the students rated the scenarios as
highly or very highly realistic. The findings showed that they mostly expe-
rienced this L2 speaking practice as good, easy, fun, and safe in relation to
the development of speaking skills, especially pronunciation and dialogue,
while feeling better prepared and confident for speaking in real life. A few
students complained of a bad or boring overall experience with the system.

Additionally, reflective thematic analysis was applied to the students’
open-item answers from the post-trial questionnaire and interview tran-
scripts to identify themes based on the students’ self-reported experiences
in the system in order to identify aspects with bearing upon their experi-
ence. As displayed in Table 8.2, the study yielded seven themes indicating
a spectrum of engagement and its opposite, disengagement, and another
five themes represented within the overarching category of usefulness
for the learning and development of German. For instance, the findings
showed that the students expressed appreciation of the movement possi-
bilities in the virtual 360-degree environment for the feeling of physically
being there and feeling immersed, but argued for a preferably more cultur-
ally and interactively engaging environment. The students reported learn-
ing and using new words without always understanding their meaning.
They were not always able to make connections and construct meaning
within the social and cultural context. While practising with the ECAs, the
students experienced having a “private teacher” in that the ECA gave them
instant feedback. The students found it useful to be independent and con-
centrated in their self-regulated learning in the system, with possibilities of
regulating the supportive features and hence the level of challenge, as well
as opportunities for revision and repetition. However, many were annoyed
and bored when they were not able to finish the tasks properly and blamed
the ECA’s inability to hear and understand. In cases of technical issues,
there was little patience identified.
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Table 8.2

List of themes emerging from the thematic analysis in Paper 111, organised
into two overarching categories

(Dis)engagement Usefulness (for learning and

(with the system) development of L2 skills)

Degree of enjoyment and Improved speaking skills and gained
realism confidence

Varied content Learning new words without under-

standing their meaning

Impressions of CAs Personal teacher with instant feedback

Degree of comfort and safety | Being non-distracted, independent,
and self-regulating

Being able to finish dialogues | Revision and repetition
and tasks properly

Degree of challenge

Time and frequency of practice

Paper III contributes the insight that, although they were immersed in the
environment, these students experienced a variety of engagement modes,
from continuous engagement in fun, easy, and useful speaking activities
to gradual disengagement, experiencing boredom and finding the prac-
tice monotonous. This indicates various levels of persistence to continue
engaging in the spoken interaction with the ECA, which were linked to
the degree of challenge and support experienced, as illustrated in Figure
8.1. Occasionally, when students experienced being too challenged in
combination with a level or mode that was too difficult, with too little ena-
bled support from the system, they changed level or mode or sometimes
gave up. Expressed boredom was found to be linked to those students who
reported experiences of lacking support or challenge.

154



Figure 8.1

Visualisation of the challenges experienced in ImmerseMe in relation to expe-

riences of support provided

HIGH CHALLENGE

o x “I can become better at speaking with
“It went so-so considering that the German people in real-life scenario and I
idiot did not understand what I said.” can understand somewhat more German.”
(Student 3) (Student 11)

Frustration/anxiety zone @ Learning/engagement zone (ZPD)

LOW SUPPORT * HIGH SUPPORT
Boredom zone & 23
k\:@) Comfort zone
“It is getting somewhat boring just to “Today I worked with buying a ticket and
repeat what someone is saying.” it went well because it was pretty easy.”
(Student 28) (Student 23)

v

LOW CHALLENGE

Note. This adaptation is based on a model drawn from Mariani (1997)
and Gibbons (2015).

One implication of the findings is that this kind of virtual 360-degree envi-
ronment, with pre-filmed native speakers as ECAs, would need individual
and pedagogical framing when embedding this type of SDS in classroom
practice because there are large individual differences between students
and some of them might need a guiding hand to find the right balance in
their engagement zone while practising in the system. Also, these findings
point toward suggested novel approaches for using this kind of system
more effectively. These could involve higher interactivity for vocabulary
learning and cultural aspects in scenarios with fewer constraints in the
interactional design of the system, and more age-adapted content.
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8.5 PAPER IV

Ericsson, E., Lundin, J., & Sofkova Hashemi, S. (2023). From deadpan
machine to relating socially: Middle-school students’ experiences speaking
English with embodied conversational agents.

Published in journal of Research on Technology in Education.
http://dx.doi.org/10.1080/15391523.2023.2213902

Paper IV addresses students’ experiences of speaking English face-to-
face with ECAs,¢ which are animated virtual humans used for simulated
everyday-life conversations around tasks to be solved in English, such as
interviewing someone. Through a multi-method approach, the aim of this
initial part of the longitudinal Study 4 was to expand the understanding
of how middle-school students experience the use of conversational Al for
spoken interaction. Swedish 13—14-year-old students (V = 22) studying
L2 English interacted in simulated everyday-life conversational scenarios
in Enskill for 15 minutes during two speaking sessions spread over two
weeks. The following RQ was answered in this paper:

1. What characterises middle-school students’ experiences when practising
speaking with ECAs in a foreign-language” learning context?

By implementing the framework developed by the researcher, FoSCAI
(see Section 6.4), the students’ speaking experiences were dimensionalised
into cognitive, emotional, and social aspects, which were also analysed
both separately and merged. Background information about the students
was collected through a pre-trial questionnaire (Q1), and showed that the
majority were positive about speaking English and found it easy and fun,
although half of them were nervous about speaking English during les-
sons. Data about the speaking experiences in the system was produced
through rankings of emojis, tags, and open-ended response items that were
recorded in the logbook LoopMe immediately after speaking sessions, as

¢ The term ECA was used in this paper, referring to animated characters labelled
virtual humans in Paper 2 and in this thesis.

7 The term foreign language is a synonym for L2, as used in this thesis.
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well as ratings and open-ended items in one questionnaire (Q2). Descrip-
tive statistics were applied to the quantitative data from the rankings,
combined with reflexive thematic analysis of the qualitative data from the
open-ended responses. Data was coded manually within the three dimen-
sions, thereby giving the frame for the themes. To identify and analyse the
themes, the qualitative dataset was read through and interpreted using a
data-driven (bottom-up) approach, combined with a theoretical interest-
driven (top-down) approach, all being further reviewed and refined repeat-
edly, although still within the three dimensions. The analysis yielded six
core themes, as presented in Figure 8.2.

Figure 8.2

The outcome of the thematic analysis. Six themes about speaking English with
an ECA

Cognitivc Theme 1A:
dimension Easy and challenging
Theme 2A
Experiences of i / Safe, fun, and exciting
' 2 Emotional
speaking English T
. dimension Theme 2B
with an ECA Feeling frustrated
Theme 3A:
Deadpan machine-like ECA
Social / Theme 3B:
ocial ~ _____—— Hymanizing of the ECA
dimension
T Theme 3C:

Relating socially with the ECA

Note. Picture of virtual humans as ECAs, © Alelo Inc. Used with permis-
sion.
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The findings demonstrated that the students were cognitively satisfied
and emotionally and socially engaged when speaking with the ECAs. The
students reported experiencing speaking with ECAs as fun and meaning-
ful in terms of the learning and development of speaking skills in Eng-
lish, and they found the ECAs easy to listen to, understand, and speak
with while feeling safe. The reported frustration was often associated with
the constraints of the virtual human and the system, and most individual
differences were found within the social dimension. This social dimen-
sion of experiences represented a whole spectrum, ranging from finding
the ECAs socially distant, a deadpan machine, to humanising them by
ascribing them human attributes, feelings, and behaviours, to even being
able to relate to the ECAs socially. The most frequently reported signals
that students rated the ECAs as displaying during their interaction were
inhuman, deadpan, neutral, and happy. Most students reported feeling
comfortable or natural in the conversation with the ECAs and experienc-
ing collaboration with them around the tasks to solve. The majority of
these students’ overall experiences of practising English in the system were
generally average or above, and increased throughout the study, while the
levels of frustration decreased.

Paper IV contributed to this thesis by expanding our understanding of
how middle-school students relate to ECAs and their importance for the
educational experience in an SDS. The study applied FoSCALI as a meth-
odological and analytical lens, separating the speaking experience from
the educational experience by applying refined methods for exploring the
three dimensions of L2 speaking with ECAs. Relating socially was the
theme showing the widest range of individual variation, which may have
implications when introducing these ECAs more widely for interaction as
a learning activity in L2 education.

8.6 PAPERV

Ericsson, E. & Johansson, S. (2023). English speaking practice with con-
versational Al: Lower-secondary students educational experiences over
time. Computers and Education: Artificial Intelligence. Manuscript under
review.
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Paper V addresses how Swedish lower-secondary students (V = 22, 13
males and nine females) aged 13—14 years experienced using an SDS with
CAs® and their potential for facilitating opportunities to speak English in a
formal educational situation over time for the learning and development of
speaking skills. Study 4, with its longitudinal design and a dataset mainly
taking a quantitative approach, provides insights into students’ experiences
of practising speaking English with animated humanlike virtual humans as
ECA:s in Enskill during ten speaking sessions spread over a period of four
months (see Section 7.3.6). The following specific RQs guided this paper:

1. How can students’ educational experiences be characterised after they
have practised L2 speaking in an SDS over time?

2. Can differences in students’ educational experiences be observed
between gender-based sub-groups?

3. Can differences in students’ educational experiences be observed

between proficiency-based sub-groups?

This study used FoSCAI as a methodological and analytical lens. Data
was produced through two sets of questionnaires (pre- and post-trial, and
initial and final questionnaire) and systematic reflections recorded in the
digital logbook LoopMe. Completed questionnaires were returned by 20
of the students. The ratings were analysed by applying inferential statistics,
using variables and associated scales. The outcome, educational experience,
was explored and analysed by means of three measures (overall experience
of practising in Enskill, speaking with a CA, and the teaching dimension).

As outlined in Figure 8.3, displaying the statistical results reveals that
the various ways of measuring the students’ educational experience of
practising English speaking skills over time shows a coherent picture of a
sustained positive, beneficial trend. It must be noted that the consistency
of the students” ratings was quite high between measurement points, as
further presented below.

8 In this paper, the term CA was used interchangeably with the term ECA, as
used in this thesis.
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Outcome
Educational Experiences

Figure 8.3

Overview of the findings: positive trends for educational experience at the
group level, with a statistically significant higher overall experience for female
students and the lower-proficiency group of students

Measure 1
Overall Experience

Measure 2

| Speaking with CA |

L Measure 3
Teaching Dimension

Emoji Variable /
1,2

Index variable (Q4)
1,2 T

A

experience (M=0.47)

Slightly positive overall

S

ICon'elatlon Test (Rho=.49)

Slightly positive overall
experience (M=3.2)

-

Cognitive dimension —{

Our calculated change was positive
(Q2, M=3.7 and Q3, M=3.9)

Emotional dimension

Our calculated change was minor
(Q2, M=3.0 and Q3, M=3.1)

Social dimension

Our calculated change was positive
(Q2, M=2.7 and Q3, M=3.1)

Index variable

(Q4, M=3.05)

F Girls, higher ratings (M=0.93)

Our calculated change of all dimensions
together was slightly positive (Q2-Q3)
Consistency in ratings, Rho=0.66
02, M=3.2 and Q3, M=3.4

x
Robustness check: High reliability

(TP1, Rho=0.79 and TP2, Rho= 0.74)
v

Qur calculated change of students”
self-evaluation of the overall speaking
experience was slightly positive
(Q2, M=3.5 and Q3, M=3.75)

Note. Tested for statistically significant differences between subgroups

based on

()
(i)

Low and high proficiency (LP and HP)
Gender (female and male)

e Green-coloured frame indicates a statistically significant

)

difference.

Students’ Overall Experience: At a group level, the longitu-

dinal educational experience indicated mostly positive experi-
ences, sustained during the four-month period. As visualised in
Figure 8.4, based on the ratings, four phases were identified that
echoed the novelty effect, technical issues, habitual activity, and
a final rising trend at the end.
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Figure 8.4

Students’ overall experience based on the mean of emoji ratings from ten time
points, showing a pattern of four identified phases

-]
£ !
g
s
E )
o
g
E -1 Phase 1 Phase 2 Phase 3 Phase 4
-2
1 2 3 4 5 6 7 8 9 10

Speaking session

Note. Likert-scale data from the emojis was coded from -2 to +2, giving 0 as the

average value.

When background variables were introduced, the low-proficiency group
showed significantly higher ratings than the high-proficiency group on
the overall experience (based on Q4 ratings), and female students showed
significantly higher ratings than male students on the overall experience
(based on emoji ratings).

(if) Speaking with a CA: The results indicated a positive trend in
the speaking experience over time, with higher means at the
second measure point (Q3) than the first (Q2), regardless of
whether the three measured dimensions were separated or col-
lapsed, as rated by the students in the questionnaires and our
calculation of the change in the collapsed dimensions. The
results also showed that the students reported speaking with and
understanding a CA as easy, and they reported becoming more
comfortable speaking with the CA over time.
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(iii) Teaching Dimension: The results revealed an average experi-
ence for the whole group of students, based on ratings around
the mid-point in Q4. These results indicate that the SDS was a
helpful way of practising L2 speaking for development in terms
of aspects such as receiving feedback from the CA and the sys-
tem, working with relevant content in the scenarios, and self-
regulated learning. The top three rated subskills from those prac-
tised were asking/answering questions, interaction/dialogue,
and listening.

In sum, Paper V shows that lower-secondary students experienced a sus-
tained educational experience over time, especially low-proficiency stu-
dents and females. The students experienced being more comfortable in
the system and speaking with the ECAs over time. These results suggest
that practising L2 speaking in an SDS can be meaningful as a supplemen-
tary interaction opportunity in the target language.
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CHAPTER 9
CONTRIBUTIONS AND DISCUSSION

This thesis aims to explore and gain a nuanced, critical, and comprehen-
sive understanding of how conversational Al is experienced by students
during their institutional language education when practising speaking
skills through face-to-face interaction. As a departure point for the student
studies, language teachers’ views and experiences of teaching speaking and
using digital tools were explored in Study 1. Then followed Studies 2—4
with lower secondary students, who practised L2 speaking in two sepa-
rate SDSs and self-reported their experiences over both the short and long
term. In line with the iteratively developed FoSCAI, the students’ educa-
tional experiences were operationalised into cognitive, emotional, social,
and teaching dimensions.

The discussion in this chapter first outlines the key findings aligned
with the three RQs addressing both teachers (RQ1) and students (RQ2—
3), and the methodological contribution of FoSCAI. Then, methodologi-
cal reflections are presented in relation to the conducted studies, in terms
of my role as a researcher, the two SDSs and languages, limitations, self-
reporting, trustworthiness, validity, and reliability. The chapter ends by
outlining four practical implications for language education and stake-
holders and some suggestions for future research. The overarching RQs
raised in this thesis were:

RQ1: Focusing on speaking skills, what are language teachers’ views and
experiences of teaching and using digital tools?

RQ2: How do lower-secondary students experience practising L2 speaking
skills in an SDS?

RQ3: How do lower-secondary students experience speaking L2 with an
ECA?
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9.1 LANGUAGE TEACHERS READY TO IMPLEMENT
SDS (RQ1)

The findings from the Pilot and Study 1 show that participating Swed-
ish L2 teachers generally reported favourable views of the use of digital
tools in their teaching. This is in line with previous studies (e.g., Celik
& Aytin, 2014; Nilsson, 2017), including their views on the potential of
implementing SDSs. In contrast with Haelermans (2017), these teachers
expressed confidence that they had enough digital competence to support
their students when using digital tools in L2 education. They had some-
what less positive views regarding the use of digital tools to facilitate speak-
ing skills than for writing, reading, or listening, which aligns with the fact
that they had very little experience of using digital tools for the teaching
of speaking. Speaking was ranked as the most challenging skill to teach,
thus echoing previous results (Thiriau, 2017), which is explained by the
limited opportunities for students to practise speaking in the classroom
(Timpe-Laughlin, 2020) and the complexity of speaking (Goh & Burns,
2012). Additionally, these teachers identified hindrances, such as students’
low self-confidence and unwillingness to speak, which is also in line with
previous studies (e.g., Papin, 2018). They highlighted big groups, the chal-
lenge of providing individual feedback, limited lesson time in relation to
the curriculum, lack of appropriate teaching materials, and other practical
obstacles, as also shown by Celik and Aytin (2014). The teachers recog-
nised interaction as the most challenging subskill for students to practise;
nevertheless, this was also the subskill where digital tools were the least
frequently used, despite encouraging policies and beneficial results being
found in previous research (e.g., Bibauw et al., 2019). The use of educa-
tional digital tools does not reflect the aim of Swedish educational policies
(National Agency for Education, 2022a; 2022b), which highlight the use
of digital tools in line with the European framework CEFR (2020, 2022).
Both of these stress an action-oriented approach to task-based teaching
and learning (Ellis et al., 2020).

These findings make contributions to Swedish L2 lower-secondary
education, demonstrating language teachers’ readiness to implement SDSs
incorporating ECAs in order to provide new, complementary methods
for teaching and learning speaking skills, while challenging the traditional
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roles involved in teaching them, as previously shown by Haelermans
(2017). The results confirm that teachers should be involved in integrat-
ing SDS as one possible method of providing meaningful speaking prac-
tice for students in the target language (Li, 2017; Timpe-Laughlin et al.,
2020). Thus, in line with previous international studies (van Doremalen
et al., 2016; Timpe-Laughlin et al., 2020), teachers are not a hindrance to
introducing conversational Al into a Swedish L2 educational context. The
teachers welcome more knowledge about how to use conversational Al for
teaching and learning speaking skills. These findings helped to define the
starting point for this thesis to continue exploring students’ experiences,
and also confirmed the choice of using two publicly available SDSs.

9.2 FUN, SAFE, AND FRUSTRATING — PRACTISING
L2 SPEAKING (RQ2)

The findings of the thesis’ Studies 2—4 show that the participating Swedish
lower-secondary students generally self-reported themselves as cognitively,
emotionally, and socially engaged in the simulated everyday-life scenarios
where they practised their L2 speaking, in both the short and long term,
although there were differences detected within and between individuals.
The students found practising L2 speaking with ECAs in an SDS to be a
good way to develop fluency and to learn in a fun, easy, exciting, and safe
way in a low-anxiety environment without feeling embarrassed or judged
by others. This confirms the findings of previous studies (Bajorek & Ham-
mond, 2019; Johnson, 2019a; Timpe-Laughlin et al., 2022). The speaking
practice was experienced as less stressful than speaking with human inter-
locutors, in line with Bashori et al. (2020). The lower-secondary students
thus experienced thus this way of practising L2 speaking in an SDS as pro-
viding opportunities for human-like social interaction as stressed within
SLA by among others, Lantolf et al. (2014), Loewen and Sato (2018) and
Mahn and Fazalehaq (2020). These findings are also in alignment with
previous research in higher education (Andersson et al., 2008; Ayedoun et
al., 2015; Morton, 2012).

The various student experiences demonstrated in the studies should
be interpreted in light of the different pedagogical approaches and inter-
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actional designs that frame the L2 speaking practice in the two SDSs.
In ImmerseMe, which applies explicit constraints on meaning, the stu-
dents chose and repeated utterances from a list in a drill-based practis-
ing of speaking, and students memorised structure-based dialogues (Berti,
2020). In contrast, in Enskill, the students were allowed to produce spon-
taneous speech within the scenario, which enabled social interaction more
similar to human-to-human interaction, in line with previous research
reported by Johnson (2019a). The studies thus demonstrated that the dia-
logues permitted for a varied range of spontaneity in the students’ utter-
ances depending on the degree of constraints and interactional design of
the systems (Bibauw et al., 2019), which had implications for how much
social interaction was enabled.

Overall, most of the students found participating in L2 spoken dia-
logues with the ECAs to be an educationally useful and beneficial way of
practising to develop their ability to speak and maintain a flowing dia-
logue in the target language. What is more, they recognised opportunities
for practising interaction, pronunciation, asking and answering questions,
and listening in the target language, as shown in previous studies with stu-
dents (Bajorek, 2018; Johnson, 2019a; Kim et al., 2021; Timple-Laughlin
et al., 2022).

Some benefits that these lower-secondary students reported when prac-
tising L2 speaking in the SDS were the opportunity to engage in multi-
turn, goal-oriented conversations around a task to be solved in everyday-
life scenarios. This finding clearly aligns with the communicative and
action-oriented approach within SLA and the TBTL (Ellis et al., 2020;
Long, 2015). Students experienced authentic input in conversational sim-
ulations that focused mostly on meaning, as opposed to form, which wre
useful for the development of usable skills in contextualised, real-life learn-
ing activities, as suggested by Ellis et al. (2020). However, the content and
the tasks to solve were not always related to these students’ lives and inter-
ests, as found previously in student studies (van Doremalen et al., 2016;
Soto et al., 2020; Timpe-Laughlin et al., 2020). Consequently, students’
suggestions for improving the SDSs involved including content that was
more relevant to them, which reflects the fact that these particular systems
were not designed for the age group or nationality of students targeted in
this thesis. The lack of identification with the scenarios negatively affected
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their interactional engagement, illustrating the important role of authentic
input (Egbert et al., 2009; Li, 2017) and emotional engagement in lan-
guage learning (Swain, 2013) through being presented with relevant tasks
to solve (Ellis et al., 2020). Nevertheless, overall, practising speaking skills
in this way was experienced with enjoyment and excitement.

Another finding from the studies concerns feedback (Loewen, 2012),
which was experienced as instant, implicit, communicative, and interac-
tional through the responses of the ECA in the turn-taking when the inter-
action flowed as expected, or through communication breakdowns where
there was a need for recasts, as found in similar studies (van Doremalen et
al., 2016; Hassani et al., 2016). The students appreciated having freedom
in the production of utterances, and suggested that it would be useful to
have the ability for more spontaneous speech along the varied continuum
of constraints of the SDSs, including ECAs. However, previous research
has shown that systems providing constrained interactions and giving
corrective feedback seem to lead to greater learning gains (Bibauw et al.,
2022). This creates a pedagogical paradox whereby beneficial L2 education
presupposes structure, instruction, and corrective feedback. The students
expressed appreciation for a high degree of freedom in their speech in order
to practise implicit knowledge. Hence, they valued the ability to speak the
target language in authentic social interactions with input, output, nego-
tiation of meaning, and feedback just as in real life, which is also the goal
of this speaking activity. The constrained learning situations provided in
these SDSs provided might be explained by current technological aspects
of the SDS, and also by the fact that measuring fluency in spontaneous
speech is challenging and still has shortcomings in accuracy (e.g., Bryant et
al., 2019). When the potential for variation in student speech production
increases, the predictability of the SDS decreases. Additionally, the simul-
taneously produced verbatim transcripts in both systems were experienced
as a sort of corrective feedback on how the student-produced speech was
interpreted by the system (Tai et al., 2022).

Overall, these lower-secondary students reported feeling safe in the
virtual environment. This corresponds with similar studies, where higher
education students did not fear making mistakes in front of others, or feel-
ing judged, while gaining confidence (Andersson et al., 2008; Ayedoun et
al., 2015; Huang et al., 2021; Johnson, 2019a). The low-stakes environ-
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ment led to reduced anxiety for the students, and they felt comfortable
speaking with the ECAs (Li, 2017) while improving their speaking ability
(Hsu et al., 2021). Finally, the students were willing to communicate and
felt better prepared for L2 speaking in real life (see Ayedoun et al., 2015,
2020; Jeon, 2022; Papin, 2018).

In concordance with Meri-Yilan (2019), when practising L2 speaking
in the SDS, the students became more of their own teacher. They reported
being able to self-regulate their learning situation in the SDS and feeling
independent, including in time and space (Cucchiarini & Strik, 2019;
Huang et al., 2021). The students regulated the difficulty level through the
modes and by selecting of adequate supportive features within the systems.
In sociocultural theory (Vygotsky, 1978) applied to second-language (L2)
learning (Gibbons, 2015; Lantolf et al., 2014; Ohta, 1995), L2 learning as
a social process is emphasised. A more knowledgeable interlocutor assists
the students in bridging the gap between their current speaking ability and
their potential developmental level within the ZPD through scaffolding.
The students primarily acknowledged the SDS as providing temporary
appropriate support and guidance during their speaking practice, enabling
them to complete dialogues and progress to new levels through scaffold-
ing. In line with Gibbons™ suggested model (2015, p. 17), the students’
experiences showed that the balance between the degree of cognitive chal-
lenge in the speaking practice in relation to the scaffolding influenced their
engagement and perseverance while practising within the SDS. Addition-
ally, some students experienced boredom after a while due to monotonous
and repetitive speaking practice, which was sometimes also experienced
too easy.

The findings of Study 4 further indicate that SDSs are more benefi-
cial for low-proficiency students, in line with studies by Kim (2016) and
Huang et al. (2008) and with the meta-analysis of Bibauw et al. (2022).
They show the most positive effects among beginners and low-interme-
diate students, who still have high levels of anxiety and lack practice in
speaking the target language. These findings suggest that the student—ECA
interaction provided conditions for low-proficiency students to become
engaged in a meaningful way. They were able to practise without feel-
ing too restricted by the interactional constraints of the system and the
ECA, while being challenged in their practice. This contrasts with high-
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proficiency students, who had already achieved a more developed level
of using the L2 and did not always feel stimulated enough. This might
be explained by the fact that low-proficiency students still have a limited
ability to express themselves spontaneously, and are still learning through
using simpler patterns in the language, and therefore need to interact in
a dialogue with clear boundaries (Jeon, 2022). The limited capabilities
of ECAs (e.g., McTear, 2020) do not enable high-proficiency students to
converse about more advanced subjects connected to utterances spoken
previously in the dialogue. However, there is previous evidence that high-
proficiency students profit more from similar systems due to their ability
to listen and understand the ECA’s utterances, while the system’s lack of
adaptivity to beginners’ limited ability to speak in terms of pronunciation,
fluency, and accuracy can cause problems (Sydorenko et al., 2018).

In line with Harb et al. (2014), it was found that female students, in
comparison to male students, reported higher overall educational expe-
riences in the SDSs, which might be explained by females experiencing
higher levels of anxiety about L2 speaking in the classroom (e.g., Gran-
felde, 2019; Oztiirk & Giirbiiz, 2013), and males being more often rep-
resented in extramural English-speaking activities involving online games

(Sundqvist & Sylvén, 2014).

9.3 FROM DEADPAN MACHINE TO SOCIAL
INTERACTION (RQ3)

The central activity during the L2 practice in the SDSs was speaking with
ECAs in the target language, which temporarily takes the place of a class-
mate or teacher in a dialogue. Students’ experiences of speaking with ECAs
were iteratively conceptualised, and in Study 4 they were studied in both
a dimensionalised and a collapsed form using FoSCAI. The synthesised
findings of this thesis’ Studies 2—4 show that participating lower-second-
ary students self-reported consistent and generally promising experiences
of speaking with ECAs, both in the short and long terms, although with
individual differences in engagement (Ericsson & Johansson, 2023). The
students’ longitudinal experiences were sustained, indicating a final posi-
tive trend in their rating, which finished higher than at the beginning of
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the trial. Most of the students were socially and emotionally engaged when
speaking with the ECAs, with individually varying levels of frustration.

The students were sensitive to varying degrees to communication
breakdowns due, for instance, to technical issues or the constraints of the
ECAs. This was also reflected in individual students’ reported disengage-
ment and frustration (see Morton et al., 2012; Johnson, 2019a). When
the turn-taking between the student and a CA is not working properly,
there is a communication breakdown (Gallacher et al., 2018; Wang et al.,
2022). Given that SDSs are not technologically fully robust and still have
high ASR error rates, it is difficult to control for these types of unexpected
breakdowns (Bryant et al., 2019). Even though ASR itself is beyond the
scope of this research, these findings show that the students reported more
positively when their conversations flowed than in interactions where they
experienced communication breakdowns, in line with Fryer et al. (2019).
These results are to be expected, and communication breakdowns are
recognised challenges in DB-CALL research (Jeon, 2022; Moussalli &
Cardoso, 2020). Most students still reported a significant role for moti-
vation, engagement, and enjoyment in achieving their language-learning
outcomes, which is parallel to the findings of Johnson (2019a), Morton
et al. (2012), and Timpe-Laughlin et al. (2022). Communication break-
downs were very individually experienced and handled, and as suggested
by Swain (2013), these findings again highlight the importance of taking
emotions into consideration in L2 education.

Another important factor for the students’ experiences of the interac-
tion is the social dimension of their speaking experience with an ECA,
which was explored and analysed separately in Study 4. The students’ expe-
riences reflected a whole spectrum of individual differences in terms of
relating socially and feeling a connection with the ECAs, right through
to not relating at all, which can also be recognised in previous studies
(Bickmore & Rosalind, 2005; Ebadi & Amini, 2022; Lawson et al., 2021).
In line with Reeves and Nass’ (1996) findings, ideas about humanising
or anthropomorphising might add to our understanding of the sense of
social interaction. While practising English with animated virtual humans
in Enskill, many students ascribed human attributes to them to varying
degrees, and some students even related socially with them, establishing
a relationship and collaboration with them, as previsously suggested by
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Craig and Schroeder (2018) and Walker and Ogan (2016). The students
were able to express feelings towards the ECAs during the interaction, and
identified human signals displayed by the ECAs during the interactions,
such as being nice and human-like, with friendly voices. However, this
social dimension revealed large discrepancies between individual students,
with some also describing the virtual humans as “deadpan machines”. The
students’ experiences with the ECAs as social facilitators confirm Craig and
Schroeder’s (2018) suggested design principles, with interface elements
such as human voices and conversational gestures to emulate human-like
behaviour in the ECAs in order to benefit learning. This is referred to as
immersive social experiences (Divekar et al., 2021).

Sometimes the students reported feeling even more comfortable speak-
ing with ECAs than with human beings because they did not experience
the same pressure, as previously found (Ayedoun & Tokumaru, 2022;
Burden & Savin-Baden, 2019). Having time to think of the answer and
being less nervous about making mistakes were presented as positive, com-
pared to human-to-human interaction. The students became increasingly
comfortable speaking with the ECA as they spent time in the system. The
findings show a similar picture of feeling comfortable and safe in the inter-
action, regardless of the type of ECA. This means that, in terms of feeling
more comfortable speaking L2 in an SDS than in dialogues in the class-
room, the students' experiences were not affected by the type of ECA.

9.4 FRAMEWORK OF STUDENT-CA INTERACTION
AND LOGBOOK

This thesis makes methodological contributions in terms of: (i) FoSCAI
(see Section 6.4) and (ii) the DB-CALL-adapted instrument in the digital
logbook LoopMe (see Section 7.2.4.2). It is also proposed that the latter
will be usable for teachers and students in L2 education. This thesis thus
contributes to meeting the call for new frameworks to advance theory and
practice in the age of Al (Dawson et al., 2023). However, even though the
application of FoSCAI and the form of the digital logbook used in this
thesis turned out well, and the findings are valid, these methodological
contributions are suggestions that were used for the first time in this con-
text and need to be further refined.
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(i) FoSCAI enables research aiming to understand underlying
aspects of students’ experiences of the student-to-CA interaction
(see Figure 9.1). FoSCALI enables refinement of the concept of
experience in this online learning situation. Experience is con-
ceptualised as educational experience, including the speaking
experience with CAs, which is analysed separately to provide a
nuanced understanding.

Figure 9.1
The design of FoSCAI

-
Cognitive dimension

Q? Emotional dimension

of students’
experiences

e

[ﬁ\/j Teaching dimension

Note. Dimensionalising students’ experiences of L2 speaking with CAs included
as the central activity in practising L2 speaking in an SDS in order to gain a
nuanced understanding of their educational experiences.
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(i) The platform-based digital logbook, LoopMe, which was
adapted into a DB-CALL study applied in Study 4, and used as
a systematic way to follow the students’ self-reported experiences
in an SDS, is a methodological contribution. This adapted log-
book, apart from being applied in similar future research stud-
ies, could also be useful to teachers and students when system-
atically reflecting upon their experiences of the process involved
in teaching and learning assisted by, for instance, conversational

Al

9.5 METHODOLOGICAL REFLECTIONS

Having a background as an L2 teacher and development manager for digi-
talisation in education has provided me with a pre-understanding of the
Swedish educational L2 context. This can be seen as an advantage in that
it provided natural access to both a linguistic understanding of the edu-
cational practice and contacts for conducting the studies. It could also be
a disadvantage in terms of preconceptions, which, according to Shenton
(2004), may be a dilemma when conducting research in qualitative meth-
ods. A suggested approach for handling this bias is triangulation (ibid.)
and collaboration with other researchers during the analyses. Coding was
conducted separately for the reflexive thematic analyses (Braun & Clarke,
2019) and collegial review was performed throughout the analysis process
including discussions for inter-rater coding reliability between the cod-
ers in the few cases where discrepancies arose. In line with Creswell and
Creswell (2018), using various data collection methods and analysis tech-
niques within the research deepened the understanding of the object of
study.

9.5.1 SPOKEN DIALOGUE SYSTEMS AND LANGUAGES

When designing Studies 1—4 of this thesis, two types of meaning-focused
SDSs with ECAs were selected, following the set criteria of choosing
designs of low-immersive virtual environments that are publicly available.
Those two SDSs were Enskill, which provides an animated environment,

173



and ImmerseMe, which employs 360-degree videos. Neither of the SDSs
was designed for this particular age group, or for the Swedish curriculum,
which has affected the results. No system enabling spontaneous speech in
French, German, or Spanish was found when this research was being inti-
ated, although the initial idea was to practise speaking French and Spanish
since the need to practise speaking modern languages (L3) is generally
more significant than speaking English (L2) in the Swedish educational
context (Aronsson, 2019; Bardel et al., 2019; Erickson et al., 2018; Gran-
feldt et al. 2021). The selection of these SDSs, including various technical
designs, such as the complexity of dialogue management, was considered
broad enough to interest the participating students, and this was also con-
firmed by the teachers in the Pilot. However, this current student sample
had English and German as the target L2 and L3 languages, respectively.
The scope of which language was being studied was not a priority in this
thesis. The focus was on speaking skills, although listening, reading, speak-
ing, and writing were all involved when engaging in speaking practice in
both systems.

The empirical data that was derived from the students’ speaking activi-
ties, such as response accuracy calculated scores, rely heavily on the system’s
ASR for voice recognition and NLP for interpreting and comprehending
diverse speech patterns. However, L2 students may exhibit varying degrees
of accents and language variants for which the systems are not adequately
trained (Anderson et al., 2008). Previous experiences with SDSs have also
indicated bias in ASR, with female users reporting that they feel less well
understood by the system (Bajorek, 2019). Healey (2022) emphasises the
need for a critical examination of educational digital tools, including pri-
vacy and human biases. She questions the notion of a “correct” language
variety and the absence of many language variations in existing conversa-
tional Al datasets. Another concern about applying conversational Al in
an educational context centres on the theoretical and pedagogical ideas
integrated into the system (Humble & Mozelius, 2022; Luckin et al.,
2018). In this thesis, this is transferred into the feedback and assessment
of L2 speaking skills while applying the correct norms of, for instance, flu-
ency and accuracy in the SDSs.

174



9.5.2 LIMITATIONS

In line with the iteratively developed research design, the SDSs were used
for approximately one month in each of the first two studies, and then, in
an attempt to exclude the novelty effect, Study 4 was designed as a long-
term study. Due to the COVID-19 pandemic situation, Study 4 was invol-
untarily paused for a while in school due to the implementation of dis-
tance education. However, the transfer went smoothly, signalling that this
way of practising is suitable for both home and classroom settings. Due to
the scope of the thesis, the differences between experiencing the practice
individually at home or in the classroom in the company of other actively
participating classmates were not further investigated. A beta version of
the Enskill dashboard was used in Study 2, which caused unexpected tech-
nical issues and bugs in the system during the trial, and this affected the
number of interrupted conversations. These technical issues with Enskill
were resolved before the start of Study 4. However, there were, a few, seem-
ingly random, technical issues occurring throughout all the studies.

It is also important to acknowledge the limitations inherent in the sam-
ple size recruited for this study. While the small sample size restricted the
generalisability of the findings, it nonetheless enabled an in-depth explora-
tion of the participants’ experiences (Levy, 2015). By conducting a qualita-
tive analysis, rich insights and nuanced understandings were gained, which
provided a solid foundation for answering the RQs.

It is worth noting that the findings presented in this thesis are valu-
able in serving as a stepping-stone for further exploration in this emerg-
ing area. In order to obtain a more comprehensive understanding of the
topic, it is crucial to consider the potential impact of various contextual
factors. For instance, conducting the study with a different sample from
more diverse schools or regions, or including students with varying socio-
economic backgrounds and levels of digital competence, may yield distinct
outcomes (Creswell & Creswell, 2018). These outcomes could potentially
be attributed to a range of factors, including the interplay between teach-
ers classroom management strategies, the digital competence of caregivers,
and students’ prior experience with technology and digital tools (Krums-
vik et al., 2018). Therefore, it is important to recognise that the present
findings are contingent upon the specific sample utilised (/V = 86), and
future research should endeavour to explore these aspects across a broader
and more diverse scope.
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9.5.3 SELF-REPORTING, TRUSTWORTHINESS AND
INSTRUMENTS

Most of the data production was based on self-reports (Pekruna, 2020),
and involved teachers and students providing information about their
thoughts, feelings, and behaviours. This method is commonly used in
qualitative research and is recognised within CALL research (e.g., Levy,
2015). The use of self-reports may be questioned, however (Dunlosky &
Metcalfe, 2008; Craig et al., 2020). This is due to a variety of limitations
and biases, as reviewed by Gosling et al. (2004), which might affect the
accuracy and quality of data. Humans’ retrospective self-judgement of
emotions has been considered unreliable in some research, (D’Mello et al.,
2008). In Studies 1—4, the teachers’ and students’ answers were based on
subjective interpretations of the questions and their ability to respond to
their experiences accurately.

In relation to the students, memory bias was considered during the
design process in terms of the combination of methods and the immedi-
ate and regular meta-reflection upon emotions in the logbook as a way of
eliminating any retrospective unreliability of emotional self-judgement, as
suggested by Mills and D’Mello (2014). There was also minimal inter-
ference during the studies to avoid response bias or the students feeling
obliged to please the researcher or their teacher. In Study 4, the quantita-
tive data produced through students’ emoji ratings and tags about their
overall experiences helped to identify patterns and tendencies, which the
students’ qualitative reflections then explained. As suggested by Lackéus
(2021), these various ways of producing data positively affect the study’s
trustworthiness.

However, the extent to which lower-secondary students are able to for-
mulate themselves in open items and the trustworthiness of their ratings
is open to discussion. In line with Ejlertsson’s ideas about motivating par-
ticipants (2019), the students in Studies 2—4 proved to be eager to answer
questions and self-report. Most of the students frequently participated in
the speaking sessions and answered in the logbook and questionnaire, and
some students also took part in additional interviews. Based on the analy-
sis, the final digital logbook LoopMe developed and complemented the
data generated through the design of the four questionnaires (Q1-Q4).
This indicates that the refined logbook might be a potential instrument for
future longitudinal studies, avoiding the need for questionnaires, which
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are demanding in terms of time and workload for the researcher, and that
the students were consistent in their answers and ratings. However, the
multi-method approach might have inspired the students to reflect in a
different manner, mirrored in nuances in their open-item answers about
various aspects of the ECA—student interaction. The questionnaires and
digital logbook were found to be feasible and suitable for this age group of
students, who used them without any problems, even though the combi-
nation of all the instruments was complex. However, if the questionnaires
were to be used as a complementary instrument in future studies, it would
probably be enough to include fewer items related to the suggested dimen-
sions.

9.5.4 VALIDITY AND RELIABILITY

This thesis combines qualitative and quantitative approaches in order to
gain a nuanced, critical, and comprehensive understanding of the under-
lying factors influencing the students” experiences of an SDS by triangu-
lating different methods and types of data (Creswell & Creswell, 2018).
After Studies 1-3, which were mostly qualitatively-based studies employ-
ing reflective thematic analysis methods (Braun & Clarke, 2019) com-
bined with descriptive statistics for identifying patterns, Study 4 took an
expanded quantitative longitudinal approach (de Vaus, 2001).

In line with principles suggested by Shadish et al. (2002), multi-meas-
urement points in the logbook made it statistically reliable in combination
with the questionnaire ratings. Measurement error (de Vaus, 2001) was
controlled for using different measures in order to gain higher internal
validity (Shadish et al., 2002). The design enabled a robust check for vali-
dating the various quantitative measurement methods, which gave close
correlation and good consistency, indicating high validity and reliability.
Scales were used, with statistical operations for correlation between items
for content validity. When computed together, the included variables
could provide a good indicator of the dimension of experience. Cronbach’s
alpha being 0.7 or more was important for the reliability of the computed
scales (Field, 2018).

Due to the risk of maturation threats (Shadish et al., 2002), in terms
of student fatigue during verbal learning studies, the speaking time was set
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to 15 minutes. The self-reported experiences of the practice were explored
separately in the various dimensions but also collapsed into one variable,
which was validated using the students’ own overall rating in the question-
naire. To predict explanations for various self-reported student experiences,
independent and latent variables were controlled, which also strengthens
the statistical conclusions.

The results that were based on data produced in the questionnaires and
analysed using the FoSCAI analytical lens were also validated, using, for
instance, the emoji ratings, which were collected via the logbook. Both
instruments showed similar results, although the battery of four question-
naires measured experiences in a way that was more complex and time-
consuming way for both researchers and students.

9.6 PRACTICAL IMPLICATIONS

The following subsections present the practical implications of the key
findings that are of importance for L2 teachers and stakeholders.

9.6.1 ALIGNMENT WITH SLA PRINCIPLES

As shown in the discussion of findings in relation to RQs 2 and 3, the
students’ educational experiences were in overall alignment with the estab-
lished key principles and ideas of SLA (e.g., Ellis et al., 2020; Li, 2017;
Nation, 2008; Swain, 2013) which seek to promote effective L2 learning
of speaking skills in social interaction (e.g., Lantolf et al., 2014; Loewen
& Sato, 2018; Long, 1996). The findings confirm the suggested beneficial
role of speech technology in L2 learning and the development of speak-
ing using such technology (e.g., Golonka et al., 2014; Li, 2017; Bajorek,
2018). The participating students recognised opportunities for social
interaction in the target language, and stressed the importance of authen-
tic input in a fun, safe, and active way through practising everyday-life
tasks, although the content did not always relate to their lives or interests.
The findings emphasise the importance of scaffolding in relation to their
individual ZPD in order to provide emotional engagement, a low affective
filter, and individualised feedback. These findings resonate with insights
that engaging in conversations with ECAs in SDSs to practise L2 speaking
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has potential for L2 learning and the development of interaction and pro-
nunciation (e.g., Bajorek & Hammond, 2019; Soto et al., 2020; Johnson,
2021). These findings could have practical implications for Swedish L2
education, where conversational Al could facilitate new complementary
methods for practising speaking among lower-secondary students. How-
ever, these findings, based on students’ experiences, contributed knowl-
edge that reveals the complexity of this speaking practice, based on the
identified aspects of lower-secondary students’ educational experiences of

practising L2 speaking with ECAs in SDSs, as presented next.

9.6.2 THE COMPLEXITY OF PRACTISING L2 SPEAKING IN
AN SDS

Based on the summarised findings of Papers II-V, in practical terms, this
thesis reveals the complexity of practising L2 speaking in an SDS. The
aspects identified as central to the students’ experiences that contribute
to their educational experiences signify that the practice of L2 speaking
in an SDS is beneficial for learning and development. It must be noted ,
however, that these aspects are to be interpreted as occurring along an indi-
vidually differentiated continuum. The aspects can be organised, without
any internal ranking, into three main areas, although some aspects inter-
relate: (i) system functionality, (ii) learning, and (iii) engagement.

Table 9.1

Aspects of students' self-reported experiences in SDSs

(i) System Functionality (ii) Learning (iii) Engagement
Technical issues Self-regulated Low-anxiety
Constraints L2 speaking practice Comfortable
Properties of ECA Content of scenario Enjoyment
L2 interaction Immersion

Relating socially to ECA
Feedback Support
Anywhere, anytime Challenge
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For instance, a low level of enjoyment may be experienced as boredom,
with nuances in between, and this has a bearing on the student’s engage-
ment with the SDS. A low level of relating socially to the ECAs means
experiencing them as “deadpan machines”, which affects how the learn-
ing situation is experienced overall. There are both within-individual and
between-individual differences in how this way of practising L2 speaking is
experienced. Students’ experiences may vary from time to time depending
on these aspects, and students also react very differently to various aspects,
such as technical issues. Therefore, the pedagogical and individual framing
is important, although the SDSs were reported to facilitate self-regulated
learning. These aspects may serve as input to enable a pre-understanding
for teachers when implementing SDSs in their L2 teaching. These aspects
are important to individually varying degrees for how students experience
this way of practising L2 speaking, and this can help teachers with their
reflective practices in relation to their teaching with conversational AL
Another function is for the developers of SDSs with ECAs to be informed
about which aspects students have reported as being important for their
educational experience in this kind of system.

9.6.3 CHANGES IN THE EDUCATIONAL LANDSCAPE

The findings of this thesis imply that, when conversational Al is intro-
duced, the educational situation will change, and the role of the teacher
becomes more that of a facilitator and guide, as suggested previously by
Jeon (2022) and Utterberg Modén et al.(2023) in relation to the digitalisa-
tion of education. Since students react differently in the SDS, the teacher
is still needed to guide and support them when they lack patience, or when
they are not being understood as expected by the ECA. It is important to
stress that this way of practising speaking would be supplementary to other
kinds of educational speaking activities, which means that it is useful to
integrate the scenarios and themes into the ordinary lesson plan in order
to make them more meaningful. The teacher still needs to be in charge of
the pedagogical framing. For instance, practising L2 speaking in an SDS
could be seen as preparation for human-to-human interaction in class-
room dialogues, using similar content and vocabulary in blended teaching
(Grgurovic, 2017).
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Furthermore, the implementation of SDSs in language learning pro-
vides valuable opportunities for teachers to effectively supervise and evalu-
ate students” spoken interactions, which are typically transient in nature
and challenging to assess individually in a classroom setting. The incorpo-
ration of SDS dashboards enables educators to utilise learning analytics,
as advocated by McNamara et al. (2017), thereby enabling simultaneous
monitoring and personalised feedback provision to multiple students.
Nonetheless, it is crucial to address concerns surrounding potential sur-
veillance and excessive control over students because their speech and
activities are being recorded, analysed, and evaluated within the SDS.
These developments prompt a necessary discussion about the balance
between monitoring and autonomy. Consequently, this thesis emphasises
the ongoing importance of teachers as facilitators and advocates for the
establishment of pedagogical framing alongside the integration of educa-
tional digital tools and Al in education, thereby ensuring teachers’ con-
tinued role in providing guidance and support to learners (Hrastinski et
al., 2019). The digitalisation of L2 education is represented in this thesis
through conversational Al as introduced into the subjects of English and
modern languages, which is expected to have the potential to support L2
learning and the development of speaking skills. Because the SDS provides
individual opportunities for social interaction in the target language, and
presents engaging pedagogical materials, while assessing students” learn-
ing progress and giving personalised feedback, the traditional roles of the
teacher and student are changed.

9.6.4 SUGGESTIONS FOR IMPROVEMENTS IN SDSs

As a consequence of their experiences with the SDSs, the students and
their teacher were eager to suggest ideas for improvement for develop-
ers to consider in order to meet the students’ various needs and facilitate
their L2 learning and development with SDSs. These suggestions have
practical implications and could contribute to a more user-centric design
and the improved usability of this type of SDS. One crucial aspect that
was highlighted was that content should be adapted to the age group and
the students’ everyday lives, to provide themes they can relate to and find
interesting, and scenarios that they may expect to meet later in life. This
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was also mirrored in the thesis’ findings. The students suggested more vari-
ations in the answers and more alternatives to choose from; for instance,
when ordering food at a restaurant. They also suggested making greater use
of the multidimensional environment, making it more interactive both in
terms of specific vocabulary practice and by providing small unexpected
dialogues in the scenarios for the practice of interaction. Additionally, there
were requests for dialect options for more global English, for instance, to
match the Swedish curriculum and involve the target language’s culture
more actively in the scenarios, both in the settings and in the content of
the dialogues. There were also requests for fewer constraints in the turn-
taking and more detailed feedback on the students’ pronunciation, with
corrective personal feedback on individual sounds and stress patterns after
dialogues have been completed.

9.7 FUTURE RESEARCH

Future research studies are suggested, combined with variables around
learning outcomes that are also measured by the system and proficiency
tests for a further understanding of the students” self-reports. As a pro-
longation of Paper V, which lies outside the scope of this thesis, another
analysis was conducted on the data produced in Study 4. The findings will
be presented in a future paper (in process) about the students’ self-assessed
L2 learning and development over time, by analysing their speaking in
terms of skills, confidence, and views in relation to L2 speaking.
Additionally, students’ experiences of the various supportive features
provided by the systems could be explored in order to gain insights into
which of these may most benefit students’ L2 learning and development.
This could include features such as transcripts, dashboards, and comple-
mentary exercises. Also, from a teacher’s perspective, a dashboard in an
SDS could support the supervision and assessment of students” speaking
activities, which may be useful for the teachers. A dashboard that includes
learning analytics of the students’ speech makes their spoken performance
visible. Due to the ephemeral characteristics of speech and utterances in
human-to-human interactions, the assessment of speaking can be chal-
lenging and time-consuming (Goh & Burns, 2012). However, the issues
of being judged or supervised are then introduced into this “safe environ-
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ment”, and this needs further exploration based on experiences from both
teacher and student perspectives. It is suggested that the development and
improvement of supportive features could be promoted by collaboration
between students, teachers, and stakeholders.

The physical setting for this speaking activity is important. In a class-
room setting, it would be interesting to include physical and social fac-
tors in future studies, as well as in comparison with distance education in
students” private home environments. Further exploration of subgroups,
based on aspects such as the proficiency and gender of students, could
provide further insights. Reflecting upon the methodology, several lessons
can be drawn from the conducted studies about student—CA interaction
in SDSs for practising L2 speaking skills in an institutional, educational
context. Within the field of DB-CALL, the empirical experiences gained,
without an inherent ranking order, can serve as valuable guidance for stud-
ies in similar areas:

* Operationalise the concept of experience into the four dimensions
of cognitive, emotional, social, and teaching experience, which are
all interrelated in the educational experience of L2 speaking practice
in SDSs. Analyse the speaking experience with CAs separately and
operationalise it into cognitive, emotional, and social dimensions
in accordance with the suggested tool, FoSCAI (see Figure 9.1 and
Section 6.4). Consequently, the application of FoSCALI is suggested
in future similar studies.

* Complement short-term studies with longitudinal studies to shed
light on students” experiences over time in order to limit the possi-
ble novelty effects and increase the possibility of measuring learning
outcomes. This could eventually also be complemented with reten-
tion tests. Control for students’ active time and speaking sessions
in the SDSs in order to analyse metrics generated by the SDS as
variables measuring performance over time, including in relation to
subgroups based on aspects such as grades for speaking proficiency
level, gender, or target language. In addition, arrange an experimen-
tal design with the use of control groups to establish causality by
isolating effects on independent variables (Shadish et al., 2002).

* Study the students’ level of social engagement with the ECAs and its
effect on their engagement in the learning activity and measurement
of learning outcome in order to gain insights into which components
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of the CA seem to be important for the students” educational experi-
ence. It might also be useful to include ideas from the revised Agent
Persona Instrument (e.g., Schroeder et al., 2021), which focuses on
trust in technology, such as the voices of the ECAs.

Integrate the content of the scenarios into the themes of the lesson
plan (this was designed for in Study 4), e.g., food, and potentially
also use the scenarios further in real-life human-to-human dialogues
in the classroom in blended learning (Grgurovic, 2017). Retention
tests could be applied to compare the results with a control group
that does not practise the dialogue outside the SDS.

Study the setting, both virtual and physical, in order to explore the
importance of authenticity and immersion in an animated virtual
environment and 360-degree videos, and any differences in the
effects of the different environments on the educational experience.
Explore the real-life physical setting surrounding the learning situ-
ation. How does it affect the students’ experiences to be practising
in the classroom surrounded by other students, alone in a room, or
at home?

Use transcripts of the student-to-CA interaction generated in the
SDS in order to learn about students’ strategies for communication
in interaction with ECAs. These can additionally be used to iden-
tify breakdowns in communication and to learn from these how to
improve the speech technologies of the SDS. They can also be useful
to understand from a pedagogical point of view how students use
the target language in dialogues and where the linguistic difficulties
are identified, in terms of aspects such as grammar, vocabulary, and
pronunciation.

Further explore the teaching dimension of educational experience in
terms of the supportive features of SDSs, such as transcripts of the
interaction produced in real-time, in order to gain an understand-
ing of how students use them and the effect of the various support
features on the learning outcome and the educational experience.
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CHAPTER 10
CONCLUSION

The aim of this thesis has been to explore and gain a nuanced, critical, and
comprehensive understanding of how conversational Al is experienced by
students during their institutional language education when practising
speaking skills through face-to-face interaction. This has been achieved
through four interrelated studies (Studies 1—4). Initially, in order to answer
RQ1, Swedish language teachers were addressed in Study 1 and asked to
report on their teaching, especially of speaking skills, and their views on
and experiences of using of digital tools. Subsequently, in order to answer
RQs 2 and 3, Swedish lower-secondary students were recruited and intro-
duced to conversational Al in Studies 2—4. The participating students
self-reported their experiences of practising L2 speaking skills in SDSs, in
both the short and long term, during face-to-face interactions with ECAs
in simulated everyday-life scenarios. The iteratively developed tool, FoS-
CAI, was applied to operationalise these experiences and to gain a nuanced
understanding of the students’ educational experiences in an SDS, includ-
ing their experiences of speaking with an ECA.

Concurrent findings from this thesis demonstrate a consensus among
the participating Swedish L2 teachers and lower-secondary students
regarding the advantages of implementing conversational Al within an
educational context to provide supplementary opportunities for practising
speaking skills in the target language. Thanks to both the short-term and
long-term student studies conducted for this thesis, it can be concluded
that the positive educational experiences gained from the speaking prac-
tice were not only due to the novelty effect but also remained consistent
over time, in terms of both the educational experience within the system
and the central activity of speaking with ECAs. The synthesised findings
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revealed the students’ self-reported educational experiences, such as feeling
safe and emotionally engaged, with opportunities for social interaction,
mostly in everyday-life scenarios. Consequently, the students” educational
experiences aligned to a great extent with Li’s (2017) key principles of SLA
for effective L2 learning and development. However, sometimes, when
there was a low degree of alignment, in terms of relating socially with the
ECAs, or breakdowns in communication due to the constraints of the sys-
tem or technical issues with it, there were reports of students experiencing
frustration and boredom linked to their disengagement from the system.
Disengagement is also linked to experiences of not being cognitively chal-
lenged in relation to support from the system or being unable to relate to
the scenarios. These key findings suggest that, when teachers and students
use conversational Al in L2 education for practising L2 speaking in social
interaction, they still need to be aware of the challenges and limitations
that are individually experienced, and that this learning activity still needs
pedagogical framing by the L2 teacher.
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CHAPTER 11
SWEDISH SUMMARY

11.1 INTRODUKTION

Den svenska skolans digitalisering har pagatt 6ver tid och malsittnin-
gar for effektiv anvindning av digitala lirresurser finns inskriven i bade
europeiska och svenska styrdokument. Under varen 2023 blev dock den
reviderade digitaliseringsstrategin for det svenska skolvidsendet pausad av
regeringen och det fors en debatt kring digitaliseringens syfte och mal samt
i vilken utstrickning den ska fortsitta pd samma vis som férut (Beijmo,
2023; Selwyn, 2023b; Thorell et al., 2023).

Nir det giller frigan om digitalisering av skolans sprikundervisning
- som 4r i fokus i féreliggande avhandling - finns det fa studier om tillimp-
ning av digitala lirresurser och mer kunskap behovs. Med utgangspunkt
i detta var syftet i avhandlingen att utforska och fa en nyanserad, kritisk
och omfattande forstielse for hur konversations-Al (McTear, 2020) i en
institutionell sprikundervisningskontext upplevs av hégstadieelever som
i interaktion och dialog med en konversations-Al 6var pi sina muntliga
sprakfirdigheter. Utover att bidra med ny kunskap om en lirandesituation
didr elever anvinder muntliga dialogsystem for att utveckla sitt malsprik
(Bibauw et al., 2019), bidrar denna avhandling dven med en konceptuali-
sering av upplevelsen. Genom att studera de utforskade elevernas upplev-
elser (experiences) kognitivt, emotionellt, socialt samt i relation till under-
visning via dialogsystemet med fokus pé lirande och utveckling av elevens
muntliga sprakfirdighet i malspriket ns en djup forstielse for utbildning-
supplevelsen i systemet.
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Utvecklingen av konversations-Al har méjliggjort anvindning av sa
kallade forkroppsligade konversationsagenter (pa engelska, embodied con-
versational agents, ECA; Craig & Schroeder, 2018), och chatbots (Huang
et al., 2021) i olika samhilleliga praktiker dir interaktion ir ett centralt
inslag. Ett aktuellt anvindningsomride ir skolans sprikundervisning i
engelska och moderna sprik med milet att erbjuda eleverna ytterligare till-
fillen att 6va pa sina muntlig sprakfirdigheter ien vardaglig kontext. Mer
precist att nya mojligheter och tillfillen for eleverna att 6va pd mélspriket
i interaktion med konversationsagenter i ett vardagligt sammanhang och
ddr gemensamma uppgifter ska losas, som exempelvis att bestilla mat och
dryck pa restaurang (Berti, 2020; Johnson, 2019a).

Att tala pd ett malsprik kan dock upplevas utmanande, vilket enligt
tidigare forskning hinger samman med att tala 4r en kombinatorisk fir-
dighet som stiller hoga krav pa till exempel en elev i skolan att kunna
formulera sig och att anvinda explicit kunskap i form av ordférrad, gram-
matik, uttal och flyt i olika kontexter (Goh och Burns, 2012). I muntlig
interaktion ska dessutom samtalspartnerns yttranden uppfattas, tolkas och
besvaras i realtid, vilket stiller stora kognitiva, emotionella, och sociala
krav pé eleven. Forskning har hir visat att méanga elever dirav upplever
det bade svirt och angestladdat att tala infér andra i klassen, inte minst
om det dr kopplat till nagon typ av bedémning av liraren (Ayedoun, et
al., 2015; Timpe-Laughlin, 2020). En annan utmaning hir ir att elev-
erna ofta har en begrinsad kontakt med malspriket bade i och utanfér
skolan vilket gér undervisningen extra viktig vad giller méjlighet att 6va
pa spraket (Bibauw et al., 2019; Kukulska-Hulme & Lee, 2020). En ytter-
ligare utmaning 4r stora klasser i skolan vilket medfér begrinsad tid att
som ldrare ge feedback och bedéma elevers muntliga sprakfirdigheter (Li,
2017). Med denna korta bakgrund besvarade avhandlingen féljande for-
skningsfragor:

(i)  Med fokus pa muntlig sprikfirdighet, vilka ar spraklirares upp-
fattningar om och erfarenheter av att undervisa och anvinda
digitala ldrresurser?

(i) Hur upplever hogstadieelever att i ett muntligt dialogsystem 6va
muntlig sprakfirdighet i ett malsprak?

(iif) Hur upplever hogstadieelever att prata ett malsprak med en kon-
versationsagent?
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11.2 TEORI OCH METOD

Avhandlingens teoretiska inramning utgdrs av en sociokulturell syn pa
lirande och sirskilt att en elevs lirande och utveckling av ett malsprak
sker genom social interaktion och i samspel med andra mer kunniga indi-
vider som kan stotta eleven (Vygotsky, 1978). Med andra ord, facilitera
att en elev lir och utvecklar sina muntliga sprikliga firdigheter genom en
mojlighet att aktivt anvinda spriket i muntlig interaktion och da i vard-
agsnira situationer som intresserar och engagerar eleven (Li, 2017). Den
kommunikativa och aktiva spraksynen som priglar avhandlingen tar dven
sin utgangspunke i Longs (1996) interaktionshypotes. Denna hypotes
foreskriver att en elev utvecklar sin sprakférméga genom (i) spriklig input
genom det som sigs, (ii) output, (iii) yttranden som han eller hon produc-
erar, (iv) med tydlig direkt aterkoppling och (v) att betydelser och inne-
border klargors i det som sdgs i interaktionen. Vidare har avhandlingen
anvint sig av de som Li (2017) bendmner i termer av nyckelprinciper for
effektivt spraklirande, sasom (i) autentisk input, (ii) medvetenhet kring
form, (iii) mojlighet till interaktion, (iv) individuell feedback, (v) ligaffek-
tivt filer, och (vi) att det ska finnas en miljo att anvinda spraket i.

I avhandlingens studier med hégstadieelever anvindes experience
(pd svenska, upplevelse) som analysenhet (Levy, 2015; Roth and Jornet,
2014). Vidare, och genom ett iterativt tillvigagingssitt, utvecklades ett
ramverk Framework of Student-CA Interaction, (forkortas FoSCAI) for att
studera och analysera elevers utbildningsrelaterade upplevelser (pa engel-
ska, educational experiences) som skapas genom interaktionen mellan elev
och konversationsagent. Genom att operationalisera analysenheten experi-
ence i en kognitiv, kinslomissig, social, respektive undervisningsrelaterad
dimension bidrog ramverket till att rapportera nyanserade insikter kring
en elevs utbildningsrelaterade upplevelse i det muntliga dialogsystemet,
i vilken dven den centrala aktiviteten att tala med en konversationsagent
ingar. Den specifika upplevelsen (pd engelska, speaking experience) analyse-
rades i sin tur bide som uppdelad i tre separata dimensioner (en kognitiv,
en kinslomissig, respektive en social dimension) samt som en helhet.
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11.3 DATAANALYS

Avhandlingen anvinde flera olika metoder for att utforska elevernas
sjalvrapporterade experiences bade 6ver kort och ling tid. Data produc-
erades med hjilp (i) av enkiter, (ii) digital loggbok, (iii) intervju, samt
(iv) loggad data kring elevernas aktivitet och resultat frin dialogsystemet.
Kvantitativ data i form av skattningar och loggad data analyserades med
hjilp av deskriptiva och statistiska utrakningar i SPSS (Field, 2018) och
med malet att identifiera monster i data. Kvantitativ data kompletterades
med kvalitativ data i form av (i) 6ppna svar frin 6ppna enkitfrigor, och
(ii) elevreflektioner i loggboksform, som analyserades med reflexiv tema-
tisk analys (Braun & Clarke, 2019).

11.4 GENOMFORDA STUDIER

I avhandlingen rapporteras resultat baserade pd fyra empiriska studier,
varav en tillhérande pilotstudie med spriklirare (ldrare, totalt V= 45) som
genomfordes i samband med spraklirarféreningars drsmoten. Hirefter
foljde tre studier med hégstadieelever (V = 88) som genomf6rdes som en
del av en undervisningssituation placerad i en verklig klassrumskontext
i Sverige. I studierna anvindes tva sa kallade publikt tillgingliga munt-
liga dialogsystem med foérkroppsligade konversationsagenter, Enskill
(Alelo, 2022) respektive ImmerseMe (n.d). Resultaten fran studierna rap-
porterades i fem vetenskapliga tidskriftsartiklar (Paper I-V).

Den f6rsta studien genomfordes med spriklirare i Sverige. Malet
var att, innan vidare studier med hégstadieelever, fa en fordjupad forstaelse
av den pedagogiska kontext som kommande studier skulle genomféras
i. Resultaten visade att spraklirares syn och erfarenheter av digitala ldr-
resurser i relation till muntlig sprikfirdighet pekade pa tre glapp i rela-
tion till undervisningspraktiken, policy- och styrdokument, samt tidigare
forskningsstudier som pekar pa nyttan med digitala ldrresurser for muntlig
sprakfirdighet. Vidare framkom att trots att ‘tala’ uppskattades vara den
svaraste fardigheten att bade ldra ut och lira sig, si var det just i relation
till den firdigheten som digitala lirresurser anvindes minst. Studien visade
dven att lirarna var positivt instillda till att anvinda konversations-Al och
di dven de tva utvalda dialogsystemen.
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I avhandlingens andra studie utforskades hogstadieelevers sjilvrap-
porterade upplevelser frin nir de 6vat att prata engelska med en animerad
forkroppsligad konversationsagent i virtuella miljéer i Enskill. Resultaten
visade att eleverna upplevde sitt 6vande som bade litt och roligt, men
ocksa som frustrerande beroende pa individuella reaktioner i relation till
systemets begrinsningar och tekniska problem. Resultaten var i linje med
de ovan omskrivna nyckelprinciperna for spraklirande (Li, 2017) sdsom
mojligheter f6r social interaktion utan att kinna sig 4dngslig att prata.

I den tredje studien utforskades hogstadieelevers erfarenheter och
upplevelser nir de i en 360-graders virtuell miljé i ImmerseMe Gvade
pa att prata tyska med filmade infédda talare som konversationsagenter.
Resultaten visade att eleverna tyckte att aktiviteten var anvindbar for att
lira sig malspriket med bittre flyt och uttal, samt pa ett roligt, tryggt och
engagerande sitt stirka sjilvfortroendet. Eleverna rapporterade dock att
de i olika grad kunde relatera till innehéllet i dialogerna och att de inte
alltid forstod orden de anvinde. Dirutdver visade resultaten att eleverna
upplevde sig vara medryckta i aktiviteterna och i miljon, men att dvnin-
garna inda kunde upplevas som trikiga och monotona. ImmerseMe var
konstruerat si att eleverna valde exakta formuleringar som de upprepade
enligt sd kallade skript. Olika nivéer av uthéllighet kunde identifieras i
analysen av data och direfter kopplas till upplevd niva av utmaning och
stottning i systemet.

I den fjirde studien utforskades hogstadieelevers erfarenheter och
upplevelser nir de i systemet Enskill, och 6ver en lingre tid, 6vade att
prata engelska med animerade forkroppsligade konversationsagenter. Data
producerades och analyserades med hjilp av det ovan beskrivna ramverket
FoSCAL Resultaten visade att eleverna mestadels var kognitivt utmanade
samt emotionellt och socialt engagerade i interaktionen med konversa-
tionsagenten, bade 6ver kort och lang tid. Rapporterad frustration hos
eleverna kunde kopplas till graden av (icke)humanisering och férméga att
kinna social samhorighet med agenten. Eller som négra elever uttryckte
det - som en “livlés maskin” (pa engelska deadpan machine).
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11.5 RESULTAT OCH BIDRAG

Avhandlingens sammantagna resultat visade att lirare och hogstadieelever
overlag var positivt instillda och redo att bérja anvinda konversation-
Al i sprakundervisningen. Resultaten visar vidare att ldrare behéver vara
medvetna om de muntliga dialogsystemens utmaningar och begrinsn-
ingar som elever pa individuell basis kan uppleva olika. Vad giller den
sociala dimensionen i relation till konversationsagenten framkom en stor
variation - eleverna rapporterade alltifrn ingen relation till agenten, till
att humanisera och tillskriva agenten minskliga egenskaper, inklusive en
upplevd social relation och ett samarbete. Graden av upplevda kinslor
och social relation till agenten hade betydelse for helheten hur eleverna
upplevde att 6va prata malspriket i dialogsystemet. Overlag, forefoll elev-
erna uppleva att det var en litt, rolig och bra aktivitet for att hilla iging en
dialog pa mélspraket i en social interaktion situerad i en siker milj6. Elev-
erna fick 6va pa att 16sa uppgifter i vardagliga situationer, men resultaten
visade att de inte alltid upplevdes som relaterade till deras vardag, vilket
paverkade engagemanget negativt. Graden av utmaning i férhillande till
stdd av dialogsystemets stottande funktioner hade ocksi tydlig koppling
till nivd av engagemang i 6vningen.

Avhandlingens metodologiska bidrag dr ramverket FoSCAI och den
digitala plattformsbaserade loggboken vid namn LoopMe som anpassats
efter den aktuella spraklirandesituationen i ett muntigt dialogsystem
(Ericsson, 2022). LoopMe erbjuder systematisk datainsamling 6ver tid
och kan forutom for forskare ocksa vara till nytta for lirare for ate f6lja
elevernas lirandeprocesser i ett muntligt dialogsystem.

Avhandlingens praktiska implikationer ir (i) att elevernas sammanlagda
utbildningserfarenheter i dialogsystemen ir i linje med SLA-principerna
for effekeivt spriklirande (Li, 2017), vilket pekar pa att konversations-Al
kan erbjuda gynnsamma mojligheter for elever att va pa att tala mél-
spréaket i social interaktion och med autentisk input och direkt feedback,
(ii) baserat pa avhandlingens sammanlagda fynd identifieras interrelaterade
aspekter som karakteriserar eleverna supplevelse i ett muntligt dialogsys-
tem. Dessa aspekter dr indelade i tre omraden; systemfunktionalitet (exem-
pelvis begrinsningar, konversationsagentens egenskaper), lirande (exem-
pelvis innehéll, och feedback) och engagemang (exempelvis lg taldngslan,
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glidje, och social relation med konversationsagent). Aspekterna visar pa en
komplexitet som kan tolkas som i ett spektrum vilka i olika grad f6r olika
elever bidrar till gynnsam talévning i dialogsystemet. Att ha kinnedom
om dessa aspekter och lirandeaktivitetens komplexitet kan underlitta for
lirare nir konversations-Al ska introduceras i sprikundervisningen och f6r
att mota elevers olika reaktioner. Kinnedom om dessa aspekter kan dven
vara till nytta f6r bade utvecklare av muntliga dialogsystem med forkropp-
sligade konversationsagenter och forskare inom filtet, (iii) inférandet av
konversations-Al utmanar den traditionella utbildningssituationen i rela-
tion till undervisning och lirande av muntlig sprakfirdighet. I muntliga
dialogsystem reglerar eleverna sjilva sitt spraklirande och sin utveckling,
vilket ocksa kan bli synliggjort med formativ och summativ feedback i sys-
temets elev-vy (pa engelska, dashboard). Liraren far hirigenom mer rollen
av nagon som underldttar, 4n aktivt undervisar, men som samtidigt skapar
en pedagogisk inramning. Vidare kan lyftas fram att muntliga dialogsystem
fingar det annars flyktiga talet som &r svart ate ge feedback pa samtidige
till en klass, och lrar-vyn kan ge inblick i elevens bide muntliga aktivitet i
systemet och hans eller hennes resultat. Utifran avhandlingens resultat ges
forslag pa vidare forskning dir ramverket appliceras och eventuellt f6rfinas
for att fordjupa kunskaperna exempelvis elevers formaga att uppleva social
samhorighet med forkroppsligade konversationsagenter och bakomlig-
gande faktorer som péaverkar detta, och hur den sociala dimensionen i sin
tur paerkar sprakirandet som sker i de muntliga dialogsystemen.
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