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1. Introduction

The Dunning-Kruger effect—a phenomenon documented across
various skills, such as people's capacity to solve math problems or to
detect grammar errors (Dunning, 2011)—describes the tendency for
unskilled performers to overestimate their ability relative to external
assessments. Skilled performers, who are often equally inaccurate, in-
stead tend to underestimate their performance. This mismatch between
self- and other-assessments, which can preclude people from making
skill-appropriate decisions, such as whether to pursue a specific career
(e.g., Dunning, Heath, & Suls, 2004), is attributed (at least for poor
performers) to people suffering from lack of meta-knowledge. That is, a
low level of skill enables poor performers to make mistakes but also
prevents them from recognizing that more skilled individuals may act
or perform differently (Schlosser, Dunning, Johnson, & Kruger, 2013).
Our goal in this study was to investigate the Dunning-Kruger effect
with respect to how second language (L2) speakers' assess compre-
hensibility (ease of understanding) of their L2 speech.

2. Background literature

Examining the Dunning—Kruger effect in relation to L2 speakers'
assessments of their speech is important for both conceptual and ped-
agogical reasons. From a conceptual standpoint, several theoretical
accounts of L2 development posit that the linguistic system develops
when L2 speakers notice and subsequently minimize the gap between
the target linguistic system and the speakers' own conception of it (e.g.,
see Ellis, 1997, for a computational model, and Schmidt, 2001, for a
noticing framework). Therefore, to facilitate L2 acquisition, it would be
important to understand whether and at which point in the learning
process L2 speakers can adequately assess their performance. And from
a pedagogical perspective, L2 speakers' self-assessment has been used to
complement various types of evaluations in many language classrooms
(Babaii, Taghaddomi, & Pashmforoosh, 2016; Kissling & O'Donnell,
2015; Lappin-Fortin & Rye, 2014). Thus, to test the robustness of
classroom assessment practices, it is crucial to probe whether and at

which point in the learning process self-assessments may accurately
reflect at least some aspects of L2 speakers' performance (Suzuki, 2015).

Prior research on self-assessment of L2 speakers' speaking skills has
largely focused on the links between assessment by instructors and
speakers' self-evaluations (typically for university students). This re-
search has often revealed only weak relationships between L2 speakers'
assessment of their performance in a task and their instructor's eva-
luation of the same task (Babaii et al., 2016) or between L2 speakers'
assessment of specific features of their speech (e.g., vowels, intonation
patterns) and their teacher's assessment of the same features (Lappin-
Fortin & Rye, 2014). However, after L2 speakers receive training in self-
assessment, correlations between self- and other-assessments seem to
improve. For instance, when speakers discuss their performance or
become familiar with rating criteria, their self-evaluations become
more specific, detailed, and constructive and tend to converge with
instructors' evaluations (Babaii et al., 2016; Kissling & O'Donnell,
2015).

Although L2 speakers' inaccurate self-assessments may be remedied,
it is unknown whether self-assessments become more calibrated with
external evaluations over time, without targeted training in self-assess-
ment, and whether there is individual variation in how easily L2
speakers' self-assessments align with external evaluations. At a basic
level, it is also unclear whether L2 speakers' inaccurate self-assessments
(those consistent with the Dunning—Kruger effect) extend beyond their
evaluations of specific task performances or particular features of
speech to include global dimensions, such as comprehensibility, which
refers to how easy it is for a listener to understand a speaker (Munro &
Derwing, 1995).

As a global dimension of L2 speech, comprehensibility is a practical
and useful measure of L2 speakers' performance, complementing such
specific metrics as speakers' accurate and fluent use of phonological,
lexical, and grammatical aspects of language (see Nagle, Trofimovich, &
Bergeron, 2019; Crowther, Trofimovich, Saito, & Isaacs, 2015; Saito,
Trofimovich, & Isaacs, 2017; Saito & Plonsky, 2019). For example, lis-
teners typically demonstrate high consistency in their comprehensi-
bility judgments (Munro, 2018; see Saito & Plonsky, 2019 for meta-
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analysis). By contrast, listeners' actual understanding of L2 speech—-
captured through such intelligibility measures as transcription accuracy
or narrative retell—is often highly dependent on the measurement task
(Kang, Thomson, & Moran, 2018; Kennedy, 2009) and on the nature of
the speech sample (i.e., speech samples should be unique to avoid
greater intelligibility for repeated content). Comprehensibility is also a
popular measure of L2 speech, featured in a variety of high- and low-
stakes assessment instruments (e.g., Derwing & Munro, 2015). Fur-
thermore, apart from being practical, reliable, and popular, compre-
hensibility captures valuable information about listeners' understanding
of and reactions to L2 speech. For instance, comprehensibility ratings
reflect the time that listeners require to process L2 speech (Ludwig &
Mora, 2017; Munro & Derwing, 1995) and listeners' negative, emo-
tional reactions towards L2 speakers if processing effort is high
(Dragojevic & Giles, 2016; Lev-Ari & Keysar, 2010). Thus, compre-
hensibility appears to be an important global dimension of L2 speech to
be investigated in relation to L2 speakers' self-assessment, on the as-
sumption that an accurate self-assessment of comprehensibility would
enable L2 speakers to estimate their interlocutors' reactions to their
speaking performance.

In an exploratory study, Trofimovich, Isaacs, Kennedy, Saito, &
Crowther, 2016 recently focused on documenting Dunning-Kruger ef-
fects in L2 speakers' self-assessments of comprehensibility. In this cross-
sectional dataset, 134 L2 students at an English-medium university in
Canada completed a picture narrative task and self-rated their com-
prehensibility in this task (degree to which they believed their L2
speech was easy to understand for listeners). The students' performance
was then evaluated by native English-speaking listeners for the same
construct. Comparisons of self- versus other-assessments revealed
findings consistent with the Dunning-Kruger effect: L2 speakers at
lower comprehensibility levels overestimated their performance while
speakers at upper levels underestimated it.

Although these results suggest that L2 comprehensibility, like other
constructs in cognitive and social psychology (e.g., Dunning, 2011), is
subject to faulty self-assessment, especially at low skill levels, the
generalizability of these results to other contexts and other speakers is
limited. In particular, the occurrence of the Dunning-Kruger effect with
respect to speakers' L2 oral skills naturally raises the questions about
the generalizability of these findings to other contexts (e.g., beyond
Canada, where English is spoken outside the language classroom), other
teaching situations (e.g., classroom instruction), and other timeframes
(e.g., longitudinal rather than cross-sectional). With these questions in
mind, the objectives of this study were twofold. First, we aimed to re-
plicate the findings of Trofimovich et al., 2016 in a different L2 learner
context, namely, with 106 Japanese secondary students in an English as
a foreign language (EFL) setting without the opportunity to use L2
English on a daily basis. Second, unlike in the initial study, which in-
volved a single measurement of L2 speakers' self-assessment
(Trofimovich et al., 2016), we examined the Dunning-Kruger effect
from a longitudinal perspective, investigating whether and to what
extent L2 speakers could align their self-perception with the assessment
of external listeners during one academic term (three months) of EFL
instruction, as a function of speakers' individual difference profiles.

The goal of identifying potential predictor variables—by focusing
on L2 speakers' individual difference profiles—was particularly im-
portant for us, in the sense that it is crucial not only to document
Dunning-Kruger effects in L2 speech learning but also to attempt to
explain why some L2 speakers do while others do not succeed in ac-
curate self-assessments. One cluster of individual difference variables
that can be useful in explaining L2 speakers' self-assessment behaviors
pertains to different types of socio-psychological orientations among L2
speakers. With respect to motivation (Dornyei, 2005), for example,
there is much empirical evidence that L2 speakers' willingness to en-
gage in L2 practice is more strongly associated with their self-image as
an ideal future L2 user (Ideal L2 Self) than with their awareness of the
characteristics that they must possess so as to succeed in language
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learning and to avoid negative outcomes (Ought L2 Self). In terms of
emotion, much work has been devoted to understanding the role of
negative emotions in classroom L2 learning (i.e., Foreign Language
Anxiety) and to clarifying their negative impact on L2 speakers'
achievement (e.g., Horwitz, 2017). More recently, emotion researchers
have begun to emphasize the role of positive emotions (i.e., Foreign
Language Enjoyment), suggesting that it is positive (rather than nega-
tive) emotional states that exert substantial amounts of influence on L2
speakers' behaviors and outcomes of L2 learning (e.g., Dewaele &
MaclIntyre, 2014; Dewaele, Witney, Saito, & Dewaele, 2018).

3. The present study

Drawing on the data from a larger-scale project surveying the
longitudinal development of L2 speech in Japanese EFL classrooms, we
analyzed first-year high school students' speaking performance for
comprehensibility at the beginning (T1) and end (T2) of one academic
term (second semester), from December 2016 to March 2017. The
primary goal of the project was to create a longitudinal learner speech
corpus, wherein researchers can investigate the complex mechanisms
underlying classroom L2 speech learning by linking individual students'
developmental patterns to a range of biographical variables.

In an earlier report (Saito, Dewaele, Abe, & In’nami, 2018), we in-
vestigated the degree of the students' speaking performance gains as a
function of three individual difference factors: (a) students' use of
English inside and outside class, (b) their L2 motivation (Dornyei,
2005), and (c) their L2 emotion, both negative and positive (Dewaele &
MacIntyre, 2014). Our findings revealed a great deal of individual
variability in students' L2 speech development. Students' improvement
in comprehensibility was only marginally associated with how much
they had practiced using the target language inside and outside class-
rooms. Rather, students' gains depended on their individual difference
profiles, in the sense that those who made the most of their EFL ex-
perience were those who expressed positive feelings towards their
language learning (i.e., Foreign Language Enjoyment) and had a clearer
image of what they wished to achieve in the future through the use of
the target language (i.e., Ideal L2 Self).

Extending the dataset, in the current study, we examined the same
students' L2 speech learning from a different angle, investigating the
alignment between their self-assessments and the evaluation of their
speaking performance by external listeners. To this end, we first focused
on the new (previously unpublished) dataset—that is, the students' own
assessments of their L2 comprehensibility at T1 and T2. We then ex-
amined how the relationship between the students' self-assessments and
the assessments of their performance by external listeners changed over
the three months of the project (i.e., whether the students calibrated
their self-assessments with those of external listeners). Finally, to un-
derstand the source of individual variability in the students' calibration
processes, we evaluated the extent to which any longitudinal changes in
self- versus other-assessments could be associated with the students'
experiential and socio-psychological individual profiles. The study was
guided by the following two questions:

1. Do L2 students become more aligned in their self-assessments of L2
comprehensibility, relative to the judgments of external listeners,
during one academic term of EFL studies?

2. Are there individual differences in L2 students' experiential profiles
that can explain why some students might be more successful than
others at calibrating their self-assessments with those of others?

4. Method
4.1. Participants

Our original dataset included 122 first-year high school Japanese
EFL students, but the data for 16 students were eliminated due to low
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quality of recordings (n = 6) and failure to complete both T1 and T2
speaking tests (n = 8) or to provide T1 self-assessments (n = 2). The
high school from which the students were recruited was private and
considered to be prestigious. According to the school's annual report,
nearly all graduating students take entrance exams to continue their
studies at university. Based on the results of the background ques-
tionnaire, which was administered at the outset of the project, the
students included in the final analyses (n = 106) differed in age of first
exposure to English (M = 10.1 years, SD = 3.0, range = 1-14) and
total length of instruction (M = 874.0 h, SD = 520.9,
range = 200-4500), but language experience was restricted for all
students to classroom instruction in Japan, as none reported having
resided in English-speaking countries except for brief family visits. The
participating students' general L2 English proficiency was estimated
through general proficiency test scores (The EIKEN Test in Practical
English Proficiency) which ranged from Grades Pre-2 to 2. The profi-
ciency scores indicated that students could be considered as Basic
through Independent Users (A2-B1) according to the CEFR benchmarks
(EIKEN Foundation of Japan, 2017). Before conducting the study, the
researchers obtained human subjects approval from the institutional
review board at Chuo University, in accordance with the university's
human subjects guidelines. Before taking part in research, all partici-
pants read an information sheet (written in Japanese) and provided
their written consent.

4.2. Individual difference profiles

During the duration of the project (December 2016-March 2017),
the students attended seven 50-min EFL classes per week: (a) five les-
sons entitled General English and (b) two lessons entitled English
Production. These classes were alternatively taught throughout the
academic year by the same three Japanese teachers with high-level L2
English proficiency. We had full access to all syllabi and lesson plans for
both courses. Additionally, several formal and casual classroom ob-
servations were conducted to confirm the content and consistency of
the curriculum throughout the project. Based on the evidence, both
courses included several comprehension and production tasks, where
students were encouraged to use language both accurately and fluently
by applying newly learned grammar points and useful expressions
through interaction (i.e., focus on form). The overall nature of in-
struction was highly consistent because the teachers used a standard
syllabus and held regular meetings, which ensured a similar EFL
classroom experience for all students throughout the project. We pro-
vide more detailed information of the English instruction in Appendix A
in the Supporting Information online.

To further capture any individual differences in the students' EFL
experience during the project (throughout the 3 months between T1
and T2), we developed an EFL Experience Questionnaire (see Appendix
B in the Supporting Information online) based on prior EFL studies
(e.g., Mufioz, 2014; Saito & Hanzawa, 2016) and asked all students to
complete it at the end of the project (T2). The questionnaire asked how
much students had used L2 English inside and outside classroom in-
struction. For language use inside classrooms, they estimated what
percentage of time they had spoken L2 English during class. For out-of-
class language use, they reported whether (at the time of the project)
they practiced English in two contexts: (a) by studying at cram schools’
and (b) by engaging in conversational activities with native speakers
or/and English L2 users. Descriptive statistics for the quantity and
quality of students' EFL experience are summarized in Table 1.

The students' motivation and emotion orientations were surveyed
via a tailored composite questionnaire at the beginning of the project
(T1). Building on the Japanese version of the L2 Motivational Self

! In Japan, many high school students choose to go to cram schools in order to
prepare for high school exams and for future university entrance exams.
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Table 1
Summary of participants’ EFL experience between T1 and T2.

M SD Range

In-class experience

Ratio of speaking inside classrooms (%) 55.4 193 5-90
Extracurricular practice outside classrooms (no. of hours
per week)
To prepare for classes (hours) 6.0 3.3 0-15.5

At cram schools®
Conversation with native and nonnative speakers®

Yes (17), No (83)
Yes (29), No (74)

Note. Some participants did not report their experience related to schools (n =
6) and conversational activities (n = 3).

System Questionnaire (Taguchi, Magid, & Papi, 2009) and the Foreign
Language Emotion Scale (Dewaele & Maclntyre, 2014), the ques-
tionnaire encompassed four items for Ideal L2 Self, four items for
Ought-to L2 Self, eight items for Anxiety and 10 items for Enjoyment.
The students rated each statement (e.g., “It's cool to know a Foreign
language,” “I imagine myself as someone who is able to speak English”)
on a 6-point scale (1 = strongly disagree, 6 = strongly agree). Reliability
analyses (computed using the current dataset) revealed high Cronbach's
a values for Ideal L2 Self (o = 0.82), Ought-to L2 Self (o = 0.85),
Foreign Language Anxiety (a = 0.83), and Foreign Language Enjoy-
ment (a = 0.86). These values corresponded to similar reliability in-
dexes reported in the original validation studies (Dewaele & MacIntyre,
2014, for enjoyment, and Taguchi et al., 2009, for motivation). Sub-
sequently, students' individual scores were averaged in accordance with
the four broad categories—Ideal L2 Self, Ought-to L2 Self, Anxiety, and
Enjoyment. Descriptive statistics for motivation and emotion variables
are presented in Table 2.

4.3. Speech materials

One methodological difficulty of conducting longitudinal research,
especially with a large number of participants, is to elicit high-quality
spontaneous speech from participants within a short timeframe. To
address this difficulty, the Telephone Standard Speaking Test (ALC
Press Inc., 2017), an automated English test widely used in Japan, was
used to derive samples of students' spontaneous speech at T1 and T2.
Using landline or cellphone service at their convenience (typically in a
quiet location), the students responded to 10 recorded questions in
English, with 45 s allotted to each without planning time. To avoid
confusion, all instructions were delivered in both Japanese and English.
Our analysis focused on responses to Question 7, eliciting information
about a past event (e.g., favorite movie, family trip, shopping). Dif-
ferent from the other questions, where participants could speak without
much attention to tense marking, Question 7 was considered to be
demanding, because it required students to use the simple past tense
forms accurately and consistently throughout the task. Simple past is
notoriously difficult to acquire for L2 learners (Collins, Trofimovich,
White, Cardoso, & Horst, 2009), so Question 7 was assumed to avoid
any ceiling effects and reveal variation in L2 comprehensibility, espe-
cially because morphosyntactic accuracy is one linguistic dimension
relevant to comprehensibility ratings (e.g., Munro & Derwing, 1995).

A different individual topic targeting past events (out of 17 alter-
natives) was randomly assigned to each student (with approximately six
students per topic) at T1 and T2. This approach allowed us to avoid any
test-retest effects (in the sense that students never engaged in the same
topic twice). However, there was a possibility that different topics could
result in different levels of difficulty. To this end, a one-way ANOVA
was performed with students' comprehensibility scores (see below) as
the dependent variable focusing on topic type (17 alternatives) at T1
and T2, respectively. The results showed that student performance did
not significantly differ across topics at T1, F(16, 89) = 1.28, p = .28,
n,” (effect size) = 0.18, or at T2, F(16, 89) = 1.43,p = .13, n,> = 0.21,
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Table 2

A summary of students' motivation and emotion orientations.
Construct Items (k) M SD Range
Ideal L2 Self 4 3.4 1.3 1.0-6.0
Ought-to L2 Self 4 3.0 1.1 1.0-6.0
Anxiety 8 3.5 0.9 1.3-6.0
Enjoyment 10 4.5 0.8 2.3-6.0

suggesting that students' L2 speech performance was unrelated to the
types of topics targeted in the assessment task.

4.4. Comprehensibility rating sessions

Shortly after testing, the students' responses to Question 7 were
excised from the recordings, trimmed to the initial 30 s, and normalized
for loudness. Following prior research (Derwing & Munro, 2015), five
native English-speaking listeners (students at a UK university, all
trained in applied linguistics) participated in individual sessions to
provide external assessments. First, from a trained research assistant,
they received a brief explanation of the key objectives of the study
(examining L2 comprehensibility development of Japanese EFL stu-
dents) and were told what characterized L2 comprehensibility in this
study. Building on Derwing and Munro's work, the following training
script was used: “Comprehensibility refers to how much effort it takes
to understand what someone is saying. If you can understand with ease,
then a speaker is highly comprehensible. However, if you struggle and
must listen very carefully, or in fact cannot understand what is being
said at all, then a speaker has low comprehensibility.”

The listeners then practiced the rating procedure by using three
similar speech samples, which were not included in the main dataset.
Once the listeners felt comfortable, they evaluated all recordings (from
both testing times), played in a randomized order, rating them for
comprehensibility on a 9-point scale (1 = difficult to understand,
9 = easy to understand) in a self-paced task with one listening allowed
per file. Because the five listeners demonstrated substantial agreement
(Cronbach's a = 0.90), their ratings were averaged per student to de-
rive separate T1 and T2 scores. Comprehensibility scores varied widely
across students at T1 (M = 4.5, SD = 1.7, range = 1-9) and T2
(M = 4.3, SD = 1.5, range = 1-9), implying that students represented a
range of comprehensibility levels at both testing times.

4.5. Self-assessment sessions

Within 10 days of the T1 and T2 tests, the students were asked to
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self-rate their own comprehensibility on a 10-point scale (1 = difficult
to understand, 10 = easy to understand). We had initially planned to use
the same 9-point scale as in much of previous work on L2 compre-
hensibility; however, when we conducted a pilot study followed by an
individual interview, most high school students (as language speakers
with little experience in L2 assessment) tended to choose the midpoint
value (5 out of 9) when it was available. Therefore, we decided to adopt
a 10-point scale to encourage students to use the entire scalar range. To
help students understand the concept of comprehensibility, they were
given the following script in Japanese: “Comprehensibility refers to
how much effort your conversational partners need to make to under-
stand what you are saying in English, despite detectable Japanese ac-
cents.” Students were also asked to evaluate their comprehensibility
without explicitly comparing themselves to their other classmates (for
the same procedure, see Trofimovich et al., 2016). Although the 10-
point scale was given, no students rated themselves as 10 at T1
(M = 42, SD = 1.7, range = 1-9) or T2 (M = 3.7, SD = 1.6,
range = 1-9).

5. Results
5.1. Relationships between self- and other-assessments

To enable meaningful comparisons, self-assessments (10-point
scale) and external assessments (9-point scale) were converted to z
scores, which allowed for direct comparisons of self- and other-per-
ception scores. According to one-sample Kolmogorov-Smirnov tests, the
students' self-ratings and the listeners' assessments were normally dis-
tributed (p > .05). To examine relationships between self- and other-
assessments, Pearson correlations were computed between the z scores
of the students' self-ratings and external listeners' assessments (Fig. 1).
Whereas the two measures were not correlated at T1,r = 0.07,p = .43,
a weak-to-medium strength association emerged at T2, r = 0.31,
p = .001 (Plonsky & Oswald, 2014), implying that the two rating sets
were aligned more closely at T2 than T1.

Following prior research (Trofimovich et al., 2016), overconfidence
scores were calculated by subtracting, for each student at each testing
time, the mean external listeners' comprehensibility score from the
student's self-assessment, such that positive scores designated self-rat-
ings that overestimated the student's comprehensibility, negative scores
described self-ratings that underestimated the student's performance,
and scores around zero corresponded to calibrated assessments. As vi-
sually presented in Fig. 2, there were also strong negative associations
between students' overconfidence scores and external listeners' ratings
atTl,r = —0.68,p < .001,and T2,r = —0.58,p < .001. At least at

Listener assessment

Self-assessment

Listener assessment

Self-assessment

Beginning of term (T1)

End of term (T2)

Fig. 1. Relationship between self-assessments (x-axis) and external listeners' assessments (y-axis) at T1 (left) and T2 (right).
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Overconfidence
D

-3

-4
Listener assessment

Overconfidence

Listener assessment

Beginning of semester (T1)

End of semester (T2)

Fig. 2. Relationship between external listeners' assessments (x-axis) and the students' overconfidence scores (y-axis) at T1 (left) and T2 (right).

first glance, these associations could be explained through (a variation
of) the regression-to-the-mean effect (Burson, Larrick, & Klayman,
2006; Feld, Sauermann, & de Grip, 2017), in the sense that lower-
scoring students (as rated by external listeners) would be more likely to
show overconfidence simply because their comprehensibility is at the
extreme (lower) end of the ability spectrum. However, as reported
previously, students' comprehensibility scores, demonstrated a healthy
range (1-9) both at T1 and T2 and were not limited to the lower end of
the scale. Because various corrections for chance variation and bias in
self-assessments have reduced but not entirely eliminated Dunning—K-
ruger effects observed in prior work (Burson et al., 2006; Ehrlinger,
Johnson, Banner, Dunning, & Kruger, 2008; Feld et al., 2017; Schlosser
et al., 2013), the obtained negative associations, which are considered
strong according to field-specific guidelines (Plonsky & Oswald, 2014),
may thus have captured at least some aspects of the relationship com-
patible with the Dunning—Kruger effect. Students who were evaluated
lower in comprehensibility by external listeners were those whose self-
assessments demonstrated greater overconfidence.

5.2. Calibration of self-assessments over time

To investigate change in overconfidence, students were ranked by
external listeners' ratings into performance quartiles (see Table 3): (a)
high performers (n = 26), (b) upper-mid performers (n = 27), (c)
lower-mid performers (n = 27), and (d) low performers (n = 26). A
group (4) x time (2) ANOVA comparing overconfidence scores re-
vealed a significant effect of group, F(3, 102) = 73.89, p < .001,
np2 = 0.68, and a significant two-way interaction, F(3, 102) = 17.02,
p < .001, npz = 0.34, with no significant effect of time, F(1,
102) = 0.05,p = .83, np2 = 0.05. According to Bonferroni-corrected
comparisons (Fig. 3), all groups differed in their overconfidence scores
at T1 (p < .05), but these scores significantly changed over time (to-
wards self-assessment that was calibrated with listener ratings) for all
groups (p < .005), except upper-mid performers (p = .14). Although
high- and mid-level performers' overconfidence scores became similar

Table 3
Overconfidence by group ranked by external listeners' assessments.

T1 (beginning of term) T2 (end of term)

Group n M SD 95% CI M SD 95% CI

1 High 26 -1.78 0.76 [-2.09,-1.47] -0.76 0.89 [-1.12,-0.40]
2 Upper-mid 27 -0.40 0.30 [-0.52,-0.28] -0.10 1.01 [-0.50, 0.29]
3 Lower-mid 27 0.50 0.37 [0.35, 0.65] -0.07 0.98 [-0.46, 0.31]
4 Low 26 1.68 0.51 [1.47,1.89] 0.86 1.20 [0.37,1.35]

3
2
Low ==~ ___

o .| L T
o 1 <.05 = TTteeall
c P >
8 LOWRr-Mid p<.05
€ o p<.05 T -
S / similar
o Upper-mid scores
[0) S 4 p>.05
31 p<05  _.-7

5 High =~

-3

T1 T2
= +p High — Upper-mid --» Lower-mid -----| » Low

Fig. 3. Change in overconfidence (higher scores designate more overconfident
ratings) by L2 comprehensibility performance (top, upper-mid, lower-mid,
bottom performers) at T1 and T2.

at T2 (p > .05) and thus more aligned with external listeners' assess-
ments, low performers remained significantly more overconfident than
the other groups (p < .01).

Although a distance metric between self-assessments and external
listeners' evaluations has been used to estimate speakers' over-
confidence in prior research (e.g., Trofimovich et al., 2016; Hayes &
Dunning, 1997), this measure may not successfully capture the complex
nature of a calibration process over time (from T1 to T2). For example, if
a speaker was overconfident at T1 and then became underconfident at
T2, a relative difference in scores (T2 minus T1) could be quite large,
which may misrepresent the magnitude of change relative to calibrated
performance (the difference being zero). Therefore, to estimate abso-
lute differences in the calibration process over time, we used a squared
Euclidean distance metric (Table 4), which transformed differences
between students' self-ratings and external listeners' assessments into
absolute distances from the origin point (0), irrespective of positive
(overconfidence) or negative (underestimation) values. These trans-
formations were based on the raw ratings, not z scores.

To examine which group demonstrated changes in their Euclidean
distance scores between T1 and T2, a set of Wilcoxon signed-rank tests
(Bonferroni corrected a = 0.012) were performed within each group
(high, upper-mid, lower-mid, low performers). As illustrated graphi-
cally in Fig. 4, a statistically significant T1-T2 change occurred for high
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Table 4

Squared euclidean distances by group ranked by external listeners' assessments.

T1 (beginning of term)

T2 (end of term)

Group n M SD 95% CI M SD 95% CI
1 High 26 12,07 9.61 [8.18,15.95] 5.81 1.14 [3.40,8.10]
2 Upper-mid 27 1.25 1.04 [0.84, 1.66] 3.50 0.67 [1.98, 4.75]
3 Lower-mid 27 0.60 0.73  [0.31, 0.89] 3.46 0.66 [1.75, 4.49]
4 Low 26 6.22 4.44 [4.43,8.02] 5.63 1.10 [1.53, 6.08]
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Fig. 4. Changes in squared Euclidean distance by group (high, upper-mid,
lower-mid, low performers) at T1 and T2.

(p < .001) and low (p = .002) performers, but not for mid-level
performers (p > .016). These T1-T2 differences were associated with a
large effect for high performers (d = 0.88), who became less likely to
underestimate their comprehensibility, and with a medium effect for
low performers (d = 0.47), who became less likely to overestimate
their comprehensibility, relative to external listeners' ratings.

5.3. Calibration of self-assessments and students' individual difference
profiles

Because the four comprehensibility-ranked groups (high, upper-
mid, lower-mid, low) showed different calibration patterns between T1
and T2, the final analyses concerned the extent to which such group
differences were associated with students' individual difference profiles.
As discussed previously, there was variability in student experiences
across the eight individual difference variables targeted in this study:
(a) amount of L2 use in class, (b) number of hours per week spent on
class preparation, (c) extra self-study at cram schools, (d) extra self-
study through conversation activities, (e) Ideal L2 Self, (f) Ought-to L2
Self, (g) Anxiety, and (h) Enjoyment. Therefore, the goal of the final

Table 5
Factor analysis of experience, motivation, and emotion variables.

Learning and Individual Differences 79 (2020) 101849

analysis was to examine whether the group differences observed among
the high, upper/lower-mid, and low performers' calibration patterns
were related to students' individual difference profiles, over and above
any differences in their initial comprehensibility performance at T1.

Because seven students failed to fill in all items in the learner
background questionnaire, a total of 99 students' data were included in
the following analyses. To avoid multicollinearity (due to any overlap
between student profile variables), a principal component analysis
(PCA) with a direct oblimin rotation (for correlated variables) was
conducted as a data reduction technique to uncover the latent cate-
gories underlying students' experience, motivation, and emotion char-
acteristics. All variables entered into PCA involved ordinal data (6-point
scales for motivation, anxiety, and enjoyment; 0-100% estimates for
classroom language use), except for out-of-class language experience
(extra study at cram schools and through conversational activities),
which were binary (0, 1) data. Both ordinal and binary data are natu-
rally ordered, and suitable for PCA (e.g., Gower, 1966, p. 332). Fol-
lowing Loewen and Gonulal's (2015) field-specific guidelines, the fac-
torability of the dataset was considered relatively high, as shown by
Bartlett's test of sphericity, x> = 84.53, p < .001, and the Kaiser-
Meyer-Olkin measure of sampling adequacy (0.58). Using the max-
imum likelihood method, the model identified three factors with ei-
genvalues beyond 1.0, accounting for 56.37% of the total variance. A
value of 0.60 was used as the threshold coefficient for practically sig-
nificant factor loadings.

Each factor, summarized in Table 5, was interpreted as follows.
Factor 1 was labeled “Promotional Orientation.” Highlighting the in-
terconnections between motivation and emotion (Teimouri, 2017), the
three items with the highest loadings on this factor (in excess of 0.60)
pertained to students' self-image as a desirable L2 user who experiences
more positive emotions (more enjoyment) and fewer negative emotions
(less anxiety). Factor 2 was labeled “School-Related Practice.” The two
highest factor loadings here captured the degree of students' pre-
paredness for their English coursework and their participation in extra
language practice at cram schools, where Japanese high-school students
usually prepare for school exams with a long-term goal of passing
university entrance exams. Factor 3 was labeled “Extracurricular
Speaking Practice,” because the two relevant items with factor loadings
over 0.60 encompassed the extent to which students actively sought
opportunities to practice L2 speaking skills with native and/or non-
native speakers of English outside school instruction. Students who
engaged in extracurricular speaking practice also appeared to have
greater Ought-to L2 Self, ostensibly capturing individuals with a clear
image of what their social networks or communities (e.g., friends, fa-
mily members) expected them to achieve. This implies that these stu-
dents may have felt external pressure to study English not only for
exam-related purposes, but also for future professional and academic
goals. Finally, the amount of students' speaking time inside English
classes was not clearly associated with any of the above-mentioned
factors. According to Kolmogorov-Smirnov tests, all factor scores were
normally distributed (p > .05).

To examine the relationship between calibration in students' self-

Measured variable

Factor 1: Promotional orientation

Factor 2: School-related practice

Factor 3: Extracurricular speaking practice

Speaking in class .333
Preparation for class 0.218
Cram school —0.041
Conversation 0.284
Ideal L2 Self .691
Ought-to L2 Self —-0.167
Anxiety -0.797
Enjoyment 0.763

0.450 —.163
-.729 0.135
0.601 0.226
0.337 0.609
—-.100 0.361
—0.119 0.818
—0.064 .086
-0.135 -0.104

Note. All loadings > 0.6 highlighted in bold.
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Table 6
Correlations between self-assessment calibration and individual difference
factors.

Overconfidence scores (T2 Squared Euclidean

minus T1) distances (T2 minus T1)
Factor score r P r P
Promotional focus -0.127 213 0.043 0.670
School-related —0.093 0.363 0.061 0.549
practice
Extracurricular 0.031 0.762 —0.256 0.010
practice

assessment and their individual difference profiles, partial correlation
analyses were performed using the entire sample of participants
(n = 99). These analyses (Bonferroni corrected a = 0.025) thus tar-
geted the extent to which students' change in self-assessments, relative
to external listeners' evaluations (T2-T1 overconfidence scores, T2-T1
squared Euclidean distance scores) could be tied to their individual
differences in experience, emotion, and motivation. To control for pre-
existing differences in initial levels of comprehensibility (both self- and
other-assessed), students' T1 self-assessments of comprehensibility and
T1 evaluations of students' comprehensibility by external listeners were
partialled out from each correlation. As shown in Table 6, the amount
of students' extracurricular speaking practice demonstrated a sig-
nificant yet weak negative association with their T2-T1 squared Eu-
clidean distance scores (r = —0.26, p = .010). This implied that stu-
dents who better calibrated their self-assessments with the evaluations
of external listeners were those who tended to engage in extracurricular
practice activities on a more regular basis. More importantly, this re-
lationship was independent of students' initial comprehensibility level.”
For all other individual difference variables, however, the relationship
between students' individual difference variables (from among those
targeted in this study) and calibration of their comprehensibility self-
assessments over time remained unclear.

6. Discussion

As a follow-up to the Trofimovich et al., 2016 study, which provided
evidence for Dunning-Kruger effects in L2 speech assessment in a cross-
sectional design, the current study aimed to extend these initial findings
in a longitudinal investigation of L2 comprehensibility development for
106 Japanese EFL high school students over one academic semester
(three months). Our analyses yielded four key findings. First, as in
Trofimovich et al., 2016, EFL students demonstrated weak agreement
between self- and other-perceptions of their L2 comprehensibility,
especially at the onset of the term. Second, after engaging in one se-
mester of EFL experience (seven 50-min EFL classes per week), students
showed evidence of beginning to align their self-ratings with the as-
sessments of external listeners. Third, this calibration depended on
students' initial proficiency levels. High performers, who had initially

2 As suggested by an anonymous reviewer, we also examined the opposite
relationship, namely, whether students' individual difference profiles could
explain some of the association between students' initial comprehensibility
level and calibration of their self-assessments over time. A zero-order correla-
tion between the students' initial comprehensibility scores and their T2-T1

squared Euclidean distance scores yielded no association (r = —0.10, p = .30);
and a first-order correlation, with students' experience, emotion, and motiva-
tion scores partialled out, revealed no change in this relationship (r = —0.08,

p = .47). This implied that any link between pre-existing differences in stu-
dents' initial level of comprehensibility and calibration of their self-assessment
over time was unrelated (at least in this dataset) to their individual difference
profiles. However, we also call for future studies which can tease apart the
impact of L2 speakers' initial proficiency and their individual difference profiles
on the calibration process.

Learning and Individual Differences 79 (2020) 101849

underestimated their comprehensibility, appeared to largely succeed at
aligning their self-assessments with other-perceptions over time. In
contrast, low performers, who had overestimated their comprehensi-
bility initially, demonstrated a small amount of progress towards cali-
bration. Finally, irrespective of students' initial comprehensibility level,
those who had engaged in more extracurricular English practice tended
to demonstrate greater change over time (T1 to T2) in the extent to
which their self-assessments of comprehensibility aligned with those
assigned by external listeners.

These findings are consistent with those reported in psychology
(e.g., Dunning et al., 2004) and L2 assessment (e.g., Suzuki, 2015),
showing that high and low performers frequently misjudge their ability.
Echoing research findings in psychology (e.g., Hodges, Regehr, &
Martin, 2001; Kruger & Dunning, 1999), the current results provided
the first longitudinal evidence (over the span of three months of in-
structed language learning) for Dunning-Kruger effects in the context of
L2 speech learning. Specifically, the findings showed that the extent of
alignment in L2 speakers' self-assessment depends on speakers' initial
L2 skill level. It is perhaps unsurprising that high performers can align
their self-assessments with the evaluations by external listeners once
they engage in more language learning experience over time, likely
because this experience entails enhanced opportunities for speakers to
become aware of their language ability relative to that of their peers.
However, it seems that low performers may continue to demonstrate
difficulty understanding how well they can perform in L2 speaking
tasks over time.

A key question relevant to the present findings is which factors
specifically can aid L2 speakers in noticing and minimizing the gap
between their self-assessments and the evaluations by external ob-
servers (such as listeners, teachers, or examiners). In the context of this
study, classroom instruction was unlikely to have been the catalyst for
the change in self-assessments. One methodological strength of this
study was that we had conducted classroom observations to document
how English was taught in the high school EFL classrooms, finding no
activity specifically devoted to self-assessment or to any type of
awareness building regarding L2 speech or comprehensibility.
Furthermore, none of the variables related to students' experience in-
side the classroom (i.e., Factor 2: School-Related Practice) showed any
significant associations with the change in self-assessment.

Although weak in strength, the obtained correlation coefficients
implied a mediating role for extracurricular speaking practice in stu-
dents' calibration process: Those who spent time learning English at
cram schools and through voluntary conversation activities beyond the
school curriculum may have engaged in more accurate self-assessments
of their comprehensibility, relative to the judgments of external lis-
teners. The findings here echo previous literature which has shown that
students' extra efforts to seek opportunities to use the target language
outside classrooms could be instrumental to their success, particularly
in foreign language settings (Mufoz, 2014; Mufoz, Cadierno, & Casas,
2018; Saito & Hanzawa, 2016). It is these conversational opportunities,
where students can receive and benefit from interlocutors' corrective
feedback, that are likely of great acquisitional value, especially when
communication breakdowns take place due to language-related pro-
blems leading to negotiation for meaning (Mackey, 2012; for long-
itudinal evidence, see Saito & Akiyama, 2017).

It is noteworthy that the extracurricular practice factor was strongly
tied to students' motivation to achieve what their external networks
(e.g., friends, family members) likely expected of them (Ought-to L2
Self) rather than what students visualized for themselves (Ideal L2 Self).
Although Ideal L2 Self may be the motivational factor responsible for
encouraging L2 speakers to practice the target language, often through
emotionally positive experiences, leading to measurable learning gains
(e.g., Teimouri, 2017), our findings suggest that it is rather Ought-to L2
Self that might affect the calibration process between self- and other-
assessments in foreign language contexts like Japan. This is arguably
because, in foreign language settings, learning is more strongly driven
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by the expectations imposed on learners rather than by their own future
images (Li, 2014). We agree with Nagle (2018) that, in order to clearly
understand the link between motivational orientations, self-assess-
ments, and language learning, researchers must engage in both quan-
titative and qualitative work.

With respect to students' experience inside classrooms, the current
results did not reveal its contribution to change in students' self-as-
sessments. In classroom observations, there was no evidence that tea-
chers implemented any specific awareness-raising activities; and the
three months of EFL instruction captured in this study was not the first
or only classroom-based experience for students. Presumably, prior
instruction could have provided students with ample opportunities to
refine their self-assessments, yet these experiences did not lead to ac-
curate self-ratings. What likely mattered was the explicit nature of self-
assessments built into the research, where students rated their com-
prehensibility twice during the term (test-retest effect), which corre-
sponds to a pedagogical intervention not systematically practiced in
many classrooms (Butler & Lee, 2010). If faulty self-assessments can be
remedied with minimal intervention (through repeated assessments),
then this is good news for L2 speakers and their teachers.

However, such path to accurate self-assessment could be observed
in this dataset only among high performers. These students are assumed
to have sufficiently adequate, advanced L2 skills in order to analyze and
compare themselves to other, often less proficient students in an ef-
fective, meaningful fashion. Comparably successful calibration may not
occur for low performers who likely lack enough experience and com-
petence to engage in meta-comparison behaviors. In this study, low
performing students did spend additional time in extracurricular prac-
tice throughout the project, an activity which we found to be conducive
to the development of self-assessment accuracy. However, the extent of
these students' assessment calibration over time was rather small.

The next relevant question, one with much pedagogical relevance, is
how less experienced and less proficient students could be helped, in
particular, with correctly evaluating their L2 speaking ability, including
L2 comprehensibility, given that they are otherwise unlikely to become
aware of the gap between self- and other-assessed performance through
increasing their exposure to the target language. There has been some
evidence that inexperienced L2 speakers can benefit from awareness-
raising activities which explicitly direct speakers' attention to differ-
ences between their own assessments and external evaluations (Butler
& Lee, 2010; de Saint Léger, 2009). In addition, prior research has also
shown that L2 speakers can improve their self-assessment accuracy
when they participate in relatively easy, simple self- and peer-assess-
ment activities (Hayes & Dunning, 1997) while receiving immediate
feedback from teachers (Butler & Lee, 2010). The effectiveness of these
and other instructional treatments for the development of L2 speakers'
self-assessment of their speaking skills must be revisited in future re-
search.

7. Limitations and future research

Although this study explored Dunning-Kruger effects in L2 speech
learning using both cross-sectional and longitudinal analyses, the
findings must nevertheless be interpreted as tentative. One reason is
that we did not use refined measures tapping into various types of
linguistic experience for participants and thus failed to capture the
complexity of their individual linguistic repertoires. Indeed, partici-
pants' experiential profiles were relatively crude, with all measures
based on self-reports. In addition, we could not ascertain possible links
between individual participants' specific experiences within language
classrooms and their self-assessment performance. It is possible that
different L2 speakers respond differently to essentially the same class-
room instruction, revealing aptitude-treatment interaction effects
(Vatz, Tare, Jackson, & Doughty, 2013) which we failed to capture.

We only focused on one global dimension of L2 speaking (compre-
hensibility), as assessed through Likert-type ratings in a single task.
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There was also a mismatch between what participants were asked to
evaluate (i.e., their own comprehensibility in general) and what ex-
ternal listeners were asked to evaluate (i.e., speakers' comprehensibility
elicited from a particular task), implying that L2 speakers' and external
listeners' assessments may have reflected task-specific performance to
different degrees. As argued by De Jong, Steinel, Florijn, Schoonen, and
Hulstijn (2012), various dimensions of L2 speaking proficiency—and by
extension accuracy of L2 speakers' self-assessment of these di-
mensions—depend crucially on the specific measures and tasks em-
ployed to target these dimensions. Future research into L2 speakers'
self-assessments should use other, more valid measures to reduce the
possibility that at least some over- or under-confidence in L2 speakers'
judgment occurs due to the regression-to-the-mean effect (Krueger &
Mueller, 2002), particularly for speakers at extreme ends of the ability
continuum. One useful measure might include direct magnitude esti-
mation, where speakers (and external listeners) compare the target
speech sample with a given reference item (Brennan, Ryan, & Dawson,
1975; Munro, 2018). To obtain deeper insights into Dunning-Kruger
effects, future studies may also need to adopt quantitative and quali-
tative analyses in a complementary fashion. For example, it would be
interesting to supplement quantitative modelling with retrospective
interviews with high- and low-ability L2 speakers to understand meta-
cognitive processes that they engage in during repeated self- and peer-
assessments over time.

In future L2-focused work, researchers should also separate meta-
cognitive contributions to self-assessments from statistical or metho-
dological biases, either through separate measures of metacognition
and response bias (Burson et al., 2006; Kruger & Dunning, 1999) or
through correction for response bias (Feld et al., 2017; Krueger &
Mueller, 2002; Kruger & Dunning, 2002). Last but not least, researchers
should clarify potential sources of inaccurate L2 self-assessment or lack
of calibration over time. As a construct, comprehensibility certainly
qualifies as an ill-defined, fuzzy, and subjective domain, where self-
assessment is at risk of being inaccurate (Burson et al., 2006; Hayes &
Dunning, 1997). Indeed, speech is a complex phenomenon involving
multiple factors (e.g., prosody, lexis, syntax, affect, emotion). Similarly,
L2 speakers can be understood by their interlocutors despite having a
noticeable accent and through interlocutors having access to shared
context or through speakers making use of various strategies (e.g.,
gesturing, avoidance, circumlocution). It would thus be important to
understand whether and to what degree inaccurate self-assessments in a
complex domain like comprehensibility, where “success” is based on
multiple, intertwined performance dimensions, are driven by lack of
metacognitive knowledge (e.g., Dunning et al., 2004), reflect L2
speakers' attribution of success to others (e.g., Fussell & Krauss, 1992),
arise as a consequence of specific entrenched, preconceived self-views
(e.g., Critcher & Dunning, 2009), or encapsulate an erroneous decision
strategy (e.g., Dunning, 2019).

8. Conclusion

Despite several shortcomings, the current findings yielded valuable
insights into classroom language learners' self-assessment behaviors.
First, high and low performing L2 learners differed in extent to which
they calibrate their self-assessments of comprehensibility with external
listeners' assessments, in the absence of any focused awareness-raising
activities. And second, the extent to which learners engaged in addi-
tional practice of the target language, especially outside regular in-
struction, was positively associated with learners' self-assessment ac-
curacy over time. These findings motivate future work examining the
effectiveness of various instructional treatments designed to help L2
learners to calibrate their self-assessments with external evaluations in
various assessment contexts.
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