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Abstract

This study focuses on self-confidence of the second language (L2) learners’ speaking. The L2 self-
confidence is important because it affects L2 competence and the L2 willingness to communicate. The
confidence has been measured by questionnaires or interviews, but they are not suitable to measure
dynamic confidence frequently. Our approach is to develop a learning system that has a machine
learning model to predict learners’ confidence. To our knowledge, there is no dataset of L2 utterance
and self-confidence to achieve this. Therefore, we conducted an experiment to collect these data from
14 international students in an online Japanese course at Kyushu University. This paper reports some
findings from a preliminary analysis of the collected data. Our developed prototype system for L2
speaking collected approximately 4,500 data which consist of utterance audio and 4-point confidence
labels. Various labeling patterns suggest that a predicting model should be flexible for each learner’s
confidence. These results provide us with a direction to create the model, such as an investigation of
some variables that could affect the confidence labels.

Keywords: Second Language Learning, Learning system, Speaking, Self-confidence, Web Application.

1 INTRODUCTION

Among the four basic language skills, listening, speaking, reading, and writing, speaking is vital in the
language classroom [1] and also positioned as an activity that provokes learners’ anxiety [2]. It is already
known both theoretically and practically that psychological aspects, such as anxiety and self-confidence,
affect language learners. From a theoretical perspective, there are the following two studies: a hypothesis
that negative affects disrupt learners’ language acquisition [3], [4]; a model of willingness to communicate
using a second language (L2) [5]. Several practical studies have reported the effects of language
classroom anxiety on language learners [6], [7] and a relationship between the achievement of oral
interviews and self-confidence [8]. Thus, it is important to consider the learner’s psychological aspects.

To this end, we start with the following question: how can teachers help the psychological aspects of
the L2 learners? A practical study has suggested that teachers can assess learners’ psychological
aspects, and they can develop activities that consider the aspects including L2 self-confidence [9]. L2
self-confidence is an important factor which is listed in the above theoretical studies. As ways to assess
the confidence, they mentioned the questionnaire and interview, which have been widely used in related
studies. Note that these methods are able to assess static confidence at the time of the survey or at a
certain point of time. It is likely that the confidence changes depending on some situations [5]. If we want
to assess learners’ dynamic confidence, we need to increase the frequency of these surveys. However,
it is difficult to do that because teachers have limited time to support learners and frequent surveys are
burdensome for them. To capture the dynamic changes, we need an alternative method, such as a
language learning system that automatically predicts learners’ one.

To develop such a system, we believe that machine learning is promising. However, there is no dataset of
L2 utterance and self-confidence to our knowledge, so we first have to collect such data to create a model
or relationship between them. We also need to see the characteristics of these data. Thus, this study aims
to create a self-confidence dataset and provide some findings from a preliminary analysis of the dataset.
To achieve this, we used our prototype system for speaking Japanese in an online Japanese course at
our university. Our prototype collected L2 utterance audio and L2 self-confidence labels from international
students. From these data, we found the labeling patterns labeled differently for each student.
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2 RELATED WORK

In this section, we will introduce L2 self-confidence and related datasets from previous studies.

2.1 L2 self-confidence
2.1.1 Definition

Before we look at several methods to collect data on self-confidence, we should clarify the definition of
self-confidence we will use here. [10] defined self-confidence in using L2 as following: “low anxious
affect and high self-perceptions of L2 competence.” That is, L2 self-confidence is a complex concept
that has both cognitive and affective aspects. It also suggested that this confidence influences L2
proficiency both directly and indirectly.

Whereas these constructs of the confidence as above reflect personal characteristics, [5] suggested
that self-confidence varies with some situations. It made a model of L2 Willingness to Communicate (L2
WTC) and listed dynamic confidence as one of those factors. It is called state self-confidence and is
described as follows: “(...) it is likely that some situations will entail more confidence than others, primarily
depending on characteristics of prior L2 contact (...) in these specific situations.” It also consists of the
two aspects. However, it is suggested that some situations can increase or decrease the confidence.
As the situations, they suggested that several factors appear to be particularly relevant. For example,
topics of communication will affect language use [11]. Thus, the L2 self-confidence that influences the
L2 WTC is not always constant but is seen as continually changing with the situations.

2.1.2 Approaches to measurement

Here, we summarize how learners’ L2 self-confidence has traditionally been measured. In several
studies of investigating L2 proficiency or L2 WTC, questionnaires [8], [9], [12] and interviews [13] have
been conducted to measure the L2 self-confidence. Most of these studies’ contexts ask about
confidence, which is supposed to influence the proficiency and the WTC, to measure them. Some of the
studies (e.g., [14], [15]) separately measure anxiety and self-perceptions, which are components of the
confidence. These methods allow us to measure the confidence at the time of the survey or at a certain
point of time. Interviews are particularly effective tools for investigating the relationship with the
proficiency or the WTC. It is because they allow us to directly ask the learners about the materials for
the cause of their self-confidence. However, these traditional methods are not suitable to measure the
state self-confidence which changes dynamically with the above situations because the frequent
measurement is a burden to the L2 learners. If we apply the dynamic changes to feedback generated
by teachers and learning systems, an alternative method is required.

2.2 Related datasets

In order to determine the settings of our experiment to collect L2 self-confidence data, we look at the
ones of the previous studies from the following four perspectives (see Table 1): (1) Raters: Who labeled
the data; (2) Labels: What the raters labeled; (3) Materials: What is used to estimate the labels; and (4)
Context: Under what situation was the labels and the materials collected.

The first thing to note is who labeled materials. These raters are broadly categorized as either material
providers or otherwise. Which rater is appropriate depends on the context of studies. For example, on
[16] and [17], self-confidence is labeled by the material providers. These confidences are referred to as
the degree of speaker’s one perceived by listeners. In this case, it is appropriate that non-speakers label
the confidence. When we select raters, we have to consider the context of the study.

The second is what raters labeled. A particularly important is the scale of labels. It can be seen from
Table 1 that the labels, labeled with confidence and similar factors, are different scales. For example,
[17] used 7-point Likert scale from 1(Not Confident) to 7(Very Confident) and [18] used a 5-point scale
like the semantic differential scale. If a study is in a digital context, a slider or radio button can be utilized
to label it. In the case of [19], the slider enables the learners to report detailed self-efficacy from 0 (low)
to 100 (high).

3 METHODOLOGY

To collect L2 self-confidence labels with L2 utterances, we conducted an experiment. Here we will show
three aspects of the experiment: setting, our prototype system, and procedure.
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Table 1. Settings of the collected data in the previous studies.

Authors Raters Labels Materials Context
shimarsofal 20) | Loamers | SUfooritnce | Leaming a8 Eye | Mhipechoce cuestens
Cooperotal 18] | Loamers | ‘eMectvesiaes | Leamngdelas | Leaming e for
McQuiggan et al. [19] Learners ??gﬁg'oﬁi%y Segﬁ)iglsoezg;il. MCQ on learning system
Krajewski et al. [16] Annotators Sel(f;((:)cigg?net;l ce Speech audio Lectures of participants
Dinkar et al. [17] Annotators Self(-;:_oprg‘:gte)nce Video Review of movies
cm;r]bes-Riley & Litman Annotators (Ongi??ét?ﬁsas) Spoken audio Tutorinrg);hc:/i:ilé)sgues of
3.1 Setting
3.1.1 Label

We set up this experiment based on the related studies in the previous section. Firstly, L2 self-
confidence in this study was defined as follows.

(i) Learner’s perception of proficiency in L2 speaking. We should treat L2 self-confidence as what has
both cognitive and affective aspects. However, it is suggested that L2 anxiety in a digital context is
different than in a traditional classroom context [9]. In this experiment, we will focus on L2 self-perception
which has a common definition outside of L2, such as [22].

(it) Dynamic state that changes finely. We treat the confidence as a dynamic state influenced by several
factors (e.g., topics in L2 communication). For learning systems to generate feedback adapted to
learners’ confidence frequently, we have to observe the finely tuned changes of the confidence.
Therefore, we will collect self-perception of the learner's L2 utterance as self-confidence label. In this
study, the confidence will be asked on a 4-point semantic differential (SD) scale.

3.1.2 Environment

We conducted an experiment to collect labeled data on a Japanese course for international students at
Kyushu University in Japan. The target course was “Active Japanese” held from April to July 2022. In
this course, the students learn Japanese as L2 for daily communication. Due to COVID-19, this course
was conducted online, and the students participated in it via a videotelephony software. We chose the
students attending this course as the participants of our experiment to collect the above confidence
labels.

3.1.3 Participants

Twenty-five students attended this course, and 14 of them participated in our experiment
(Undergraduate: 5, Graduate: 8, Research student: 1). Henceforth, these 14 students will be referred to
as participants. They had studied Japanese for half to three years before attending this course. Their
mother tongues include Chinese, Korean, Malay, Indonesian, Spanish, Shona, and French. The reasons
for attending this course were varied such as to communicate with Japanese, to pass the Japanese-
Language Proficiency Test, and to find employment. According to the Common European Framework
of Reference (CEFR), their Japanese proficiency was approximately A2 or B1 judged by the teacher of
this course. Of them, three participants were not able to enter Japan at the start of this course.

3.2 Our prototype system

To collect the utterance audio and the self-confidence labels, the participants used a prototype system
that we developed as an online assignment to practice speaking Japanese. This prototype was modified
to its usability [23] and the function to collect learners’ operational logs [24]. Table 2 shows the
configuration of our prototype.
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Our prototype, a web application running in web browsers, can be accessed from learners' PCs or
smartphones. The learners can use our prototype anytime and anywhere by logging in with their ID and
password. They need to prepare only the microphone as the only necessary peripheral (e.g.,
microphones built into learners’ devices or external microphones on their earphones).

Next, we will explain the configuration of the web page for speaking practice and the procedures for the
practice (see Figure 1). The page is composed of two areas: question area where example sentences
and instructions are displayed, and operation area where the learner operates some buttons and other
controls. In the former area, an option to have a pre-prepared synthetic voice, generated by [25], read
out the displayed text is available. This option allows the learner to listen to the voice as many times as
needed. In the latter area, as described in more detail below, several buttons, voice players, and
messages are shown/hidden depending on the progress of the speaking practice.

Then, we will show the procedures for the practice. Learners can first record their utterances after pressing
the Record button. From the audio player that appears after recording, the learners can listen to their
recorded utterances. To label the L2 confidence in their utterances, our prototype shows four buttons, from
Not confident to Confident. After the learners press one of the four buttons, they are asked by the prototype
whether the utterance is to be assessed by the teacher or not (Save/Reset). This feature allows the
learners to practice their speaking as many times as they are satisfied. Some questions display a model
answer when the Save button is pressed. In this experiment, labeled utterance audio is collected by our
prototype in either case. The utterance audio is generated as Waveform Audio File Format (WAV). Our
prototype collects downsampled WAV files (Sampling Frequency: 16kHz, Bit Depth: 16bit).

Table 2. The configuration of our prototype.

Tool / Language
Client HTML / JavaScript
Web flamework Django (Python)
Database MySQL
Web server Nginx
_______ Quostomarse. _____ __ [Cperafionaes
fea-n01 WLwan, BoTHe 01

[| #ERT. ALESKE>THE S,

1
G 8 0O ;4 Record button
| Ex. >FLEERIOLFATY, > The system has finished recording. ]
s [ | ! |
' basslate e ;<4 Audio player
7\ o |

Module 01 Q.1-1
Let's look at an example sentence

I
I
]
: '« Confidence buttons
I
: and say in a similar way.
I
1
I
\

- Watching TV
- | like

> | like watching TV. <« Save/Reset buttons

o TR WA B WA W S W WS WS WS W W W W W W W
A

ra
~

- remembering people’s names
- | am good

Figure 1. A page of our prototype for speaking practice.

3.3 Procedure

This experiment was conducted with the approval of the Experimental Ethics Committee on the Faculty
of Information Science and Electrical Engineering at Kyushu University. We conducted this experiment
over one semester, approximately 15 weeks. During this experiment, we had never met the participants
in the classroom.
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We will first introduce the preparations to provide our prototype for the participants. We explained the
experiment and the prototype to the participants in the first lecture. At this time, we also explained what
should be labelled as follows.

To what degree are you confident that your utterance conveyed what you were supposed
to tell a native Japanese listener? 1(not confident): A native doesn't understand what you
mean at all. 4(confident): A native definitely understands what you mean.

The participants were able to reconfirm this explanation from our prototype at any time. We also explain
that labelled values do not affect the grade of this course. After the explanation, we conducted a
questionnaire on Moodle, a Learning Management System used by our university. The purpose of this
questionnaire is to collect the consent of our experiment and personal information from the participants.
After the second lecture, IDs and passwords for our prototype were distributed via e-mail to participants
who responded to the questionnaire.

The assignments were added every two weeks, each with a deadline. The participants were able to
practice their speaking many times in the assignments until each deadline. Our prototype provides the
following three types of speaking tasks: (i) Pattern Practice. The learners have to combine given words
or sentences as one sentence like a given example sentence; (ii) Fill in a blank of dialogues. The
learners have to speak the appropriate sentence for the blank in the given dialogues; and
(iii) One-minute speech. The learners have to speak for one minute on a given topic.

4 RESULTS
4.1 Collected data

Fourteen participants provided 4,641 labeled audio data via our prototype. Of them, 70 data were
excluded according to the following exclusion criteria: (1) data with the audio that was not recorded
properly, and (2) data with the Save audio recorded for less than 1 second. Table 3 shows the
breakdown of the remaining 4,571 data.

Next, we will rearrange these 4,571 labels by participants. Here we exclude the data of the two
participants because they did on less than half of all assignments. Figure 2 shows the confidence labels
of the remaining 12 participants in chronological order. The points plotted in Figure 2 are arranged at
equal intervals for each participant, not at intervals of actual elapsed time.

4.2 Grouping of the participants

Prior to our analysis, we need to reach a common understanding on the type of the label's scale because
different types have different values available for analysis. There is ongoing debate as to the SD scale
is treated as either an ordinal scale or an interval scale. For this preliminary analysis to reveal as much
as possible, we shall treat this scale as an interval scale on which means can be computed.

Table 3. Details of the confidence labels collected by our prototype.

Confidence Save Reset Total
1 (not confident) 84 1,277 1,361
2 287 362 649
3 1,097 152 1,249
4 (confident) 1,283 29 1,312
Total 2,751 1,820 4,571
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Figure 2. Changes in the confidence labels for each learner

To consider models that predict learners’ confidence automatically, we will attempt to group the learners
based on the collected labels. Our grouping used statistics of confidence labels. We also calculated
entropy to reveal detailed labeling patterns of each learner. Table 4 shows the following three values:
Mean, Variance, and Entropy.

Then, we will see some labeling patterns of the learner by classifying each value into binary groups
around a threshold value. Each threshold value is the mean value of each column as follows:
(1) Mean: 2.57; (2) Variance: 1.14; and (3) Entropy: 1.42. Groups above the threshold value are
designated High <value> and groups below one are designated Low <value>. Table 5 shows the results
that are divided into four groups based on the combination of variance and entropy, and then divided
into two mean groups.
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Table 4. Values of three indicators for confidence changes of each learner.

Participant ID | CEFR | Size | Mean | Var | Entropy
01 A2 | 329 | 2.404 | 0.815 | 1.729
02 B1 | 547 | 2921 | 1175 | 1.860
03 A2 | 301 | 3.199 | 1.760 | 0.866
04 B1 181 | 2978 | 0.166 | 0.785
06 B1 129 | 2.411 | 0431 | 1.345
07 B1 | 358 | 2.874 | 1.684 | 1.627
08 B1 | 481 | 1.967 | 0.970 | 1.168
09 A2 | 324 | 2712 | 2174 | 1.101
10 B1 | 254 | 1.685 | 0.564 | 1.472
11 B1 | 485 | 2105 | 1.751 | 1.517
12 A2 | 753 | 2.607 | 1.340 | 1.967
14 A2 | 290 | 3.021 | 0.892 | 1.565

Table 5. Results of grouping the participants by three indicators.

(Var, Entropy) Low mean High mean
(Low, Low) 06, 08 04
(Low, High) 01,10 14
(High, Low) - 03, 09
(High, High) 11 02,07, 12

5 DISCUSSION

We collected L2 self-confidence labels to analyze learners’ confidence in the L2 utterances. The labeling
pattern of each participant is grouped by the three indicators. This result suggests that these indicators
describe certain characteristics of the labeling patterns. In the following, we will discuss the collected
data from three perspectives.

First, we begin the discussion about the detail of the confidence labels. The percentages of the collected
labels are following: 1: 29.8%, 2: 14.2%, 3: 27.3%, and 4: 28.7%. This result is contrary to our
expectation that the labels are concentrated in 2 and 3 because people avoid extreme choices in
general, called Goldilocks. We observe from Figure 2 that the above percentages reflect differences in
the standard values of each participant’s confidence. It could be one piece of evidence that flexibility is
needed in models to predict learners’ confidence. The differences between the standard values could
be influenced by learners’ over- or underestimation. For example, [26], who investigated changes in
learners’ self-esteem in certain lectures, has suggested that the learners were affected positive
bias [27] or negative bias [28]. It is difficult to discuss this hypothesis from the limited number of
participants, but we should have this perspective for future analysis.

Next, we discuss changes in confidence labels for each participant. Figure 2 shows various patterns of
change in confidence labels; staying constant, going up/down between certain answers, and fluctuating.
[15] illustrated a trend that the higher the academic year of international students, the higher L2 self-
confidence. We interpreted it as an increase in confidence with experience and expected these
confidence labels to increase with each utterance. However, the collected labels were contrary to this
expectation. This finding suggests that learners’ confidence during speaking practice does not
necessarily change linearly. It was revealed by asking the participants to label their confidence with each
utterance. In addition, we attempted to group the patterns using several indicators to create a model
describing these various labeling patterns. Table 5 and Figure 2 show the suggestion that the grouping
using entropy as well as mean and variance is available to estimate labeling patterns of the confidence.
To estimate detailed changes in the confidence, further indicators and perspectives are necessary. To
this end, we first need to investigate the influence of non-learner variables because of the lack of
knowledge about changes in confidence of L2 utterance. One of the variables is the attribute of the
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assignments implemented in our prototype. For the participants to prepare and review the lectures, we
prepared a variety of assignments: topics that match each lecture, with/without model answers, and that
take only a few seconds or one minute to speak. That is, the labeling patterns seem to be influenced by
the difficulty of the assignments and the learner’s level. Our future work will analyze how each element
of the assignments affects L2 self-confidence.

Finally, the collected Save/Reset labels also show interesting results. In this experiment, the criteria for
selecting Save/Reset labels were left to each participant. The results suggest that some characteristics
of individual learners affect the Save/Reset criteria. From the details of the Save/Reset labels, we found
the following facts. Figure 2 shows that the number and percentage of Reset vary from participant to
participant. Some participants used it heavily, while others did not. In addition, Table 3 shows various
combinations of the confidence labels and the Save/Reset labels. Although the confidence labels for
Save tended to be higher and for Reset lower, there are 1-Save and 4-Reset combinations. In the 4-
Reset audio, there is an utterance with no speaking errors. The Reset label also shows that they are
used for causes other than speaking errors. As one of the characteristics, speaking styles can influence
the number of Reset labels and thus the number of low-confidence labels. [29] classified L2 learners
into two types based on the relationship between the learners and the language learning environments.
The differences between them are frequency of corrections during speech due to whether speech
content is planned before the speech or not. Therefore, it is interesting to investigate the following: “What
are the reasons for Reset?”, “What corrections are made to speaking errors?”, and “How does the
correction affect their confidence?”.

6 CONCLUSION

To develop a learning system that predicts learners’ confidence, 14 international students who attended
an online Japanese course provided us with approximately 4,500 confidence labels. This paper reported
some findings from a preliminary analysis of these labels. In conclusion, these labels suggested that a
predicting model should be flexible for each learner’s confidence.

The details of the collected labels were different for each learner, as the values of the labels did not
concentrate on the non-extreme values. This result suggests that different learners have different
feelings of the confidence and self-evaluation biases. In addition, the grouping of each labeling pattern
suggested that the entropy is available to understand a part of the patterns. However, this grouping
alone is not sufficient to predict the detailed patterns of the confidence. For this prediction, we should
investigate the relationship between the labels and some attributes of the assignments. These findings
may apply to the design of lectures and activities for second language (L2). Furthermore, although this
study targets Japanese as L2, it could be adapted to other languages such as English.

This experiment has four limitations as follows. The first is the data used in our analysis. This paper
focuses only on the labels and does not treat the utterance data and the logs of learning behaviors that
are collected by our prototype system. In future analysis, we will use these data to focus on the contents
of the utterances and the operation of our prototype during speaking. The second is the number of
participants. We attempted a limited analysis because of the limited number of them. To reveal labeling
patterns, more data enable us to analyze the labels from a further perspective. Furthermore, we are
planning on adding questionnaires and interviews because this finding suggests the need to survey
learners’ characteristics. The third is the assignments for L2 speaking. This experiment was conducted
in the context of an online assignment designed to prepare for and review the lectures. Thus, the topics,
the difficulty, and the number of assignments were not controlled for this experiment. In the future, we
will conduct an experiment in which the assignments’ contents are controlled in order to reveal the
influence of the assignments on the confidence. Finally, the fourth is the components of L2 self-
confidence. The confidence in this experiment only consists of the learner’s self-perception without the
anxiety. When revealing the influence of the confidence on L2 willingness to communicate, the anxiety
also needs to be measured in some methods.
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