How epistemic anxiety and curiosity link perceived value and intended efforts in the

language classroom

Nicola Fraschini

The University of Melbourne

Yu Tao

The University of Western Australia



1. Introduction

Since the 1980s, studies into anxiety have significantly improved the understanding of
emotions in language education, contributing significantly to pedagogical innovations.
Numerous studies on Foreign Language Anxiety (FLA) show that this emotion can be triggered
by various factors in and beyond language classrooms, affecting learners’ attainment. Yet, few
previous studies in language education endeavoured to tackle anxiety in language classrooms
from other approaches. One noticeable exception is Shao et al. (2023), which approaches
anxiety using instruments based on theoretical constructs beyond FLA. Inspired by the
emerging education psychology scholarship in epistemic emotions (i.e., emotion related to the
generation of knowledge), we attempted to further this endeavour by investigating epistemic
anxiety in an ab initio Korean language course. Our results demonstrate that learners’ epistemic
anxiety correlates with their perceived value of learning the target language, but it appears to
have no significant impact on their intended efforts. Therefore, we further investigated
curiosity, another important epistemic emotion, and found it significantly correlates with
perceived value and intended efforts. We also found these patterns did not alter between online
and offline learning environments. Before discussing the pedagogical implications of these
findings, we first review the relevant literature, raise research questions, introduce our
methodology, and present the results of our analyses.

2. Literature review

2.1. Language learner emotions — anxiety and beyond

In language education, Scovel (1978) is commonly considered the ground breaker of research
on anxiety. However, research on anxiety did not boost until a decade later, when Horwitz et
al. (1986) conceptualised FLA and developed the Foreign Language Classroom Anxiety Scale
(FLCAS). Since then, anxiety — understood as the learners’ “distress at their inability to be
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language” (Horwitz, 2017, p. 41) — has become the most studied emotion in language education
(Sampson, 2022), dominating the landscape of emotions research. During the past decade,
particularly under the influence of positive psychology (Maclntyre & Gregersen, 2012), a
renewed interest has broadened the scope of emotion research in language education (Dewaele
& Maclntyre, 2022). Consequently, together with anxiety, some positive emotions — such as
enjoyment (Dewaele & Maclntyre, 2014, 2016), pride (Ross & Stracke, 2016), and love
(Pavelescu & Petri¢, 2018) — have attracted increasing scholarly attention. Within this context,
Plonsky et al. (2022) noted an expansion of constructs studied in association with emotions,
including motivation (MacIntyre & Vincze, 2017), willingness to communicate (MacIntyre et
al., 1998), emotional intelligence (Li et al., 2021), grit (Teimouri et al., 2020), and flow
(Dewaele & Maclntyre, 2022).

Although anxiety is widely recognised as a critical emotion in language learning, there
has been increasing scrutiny of how scholars approach it. For example, Pavlenko (2013)
criticised the overly narrow focus on anxiety in the relevant literature. Similarly, proponents of
positive psychology noted that focusing on negative emotions is too reductive (Mercer et al.,
2018). Additionally, Sampson (2022) showed that anxiety in language classrooms is low
compared to other emotions. Yet, some of the more substantial criticisms towards anxiety
research in language education are about how it has been measured. FLCAS remains the most
used tool to measure anxiety in language classrooms. However, Shao et al. (2019, 2023)
observed that almost one-third of its items seem not directly relevant to anxiety in language
learning but instead measure self-efficacy and anxiety outside the classroom. They also noted
that the predominant dimension of the scale is related to communicative apprehension,
concluding that “FLCAS represents a mix of constructs; it measures more than its name denotes”
(Shao et al., 2023, p. 4). This concern echoes Dewey et al. (2018), who reported a small and
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problematises the validity of FLCAS, as cortisol is the primary stress hormone associated with
anxiety (Fink, 2016). Likewise, Sparks and Ganschow (2007) argued that FLCAS probably
taps not anxiety but other language-related constructs. In addition, Sparks and Patton (2013)
voiced concerns about limiting anxiety to the language domain. To sum up, despite its wide
adaptation by language education scholars, FLCAS has undeniable limitations in measuring
anxiety associated with knowledge generation activities in language classrooms. To bridge this
gap, we take on the perspective of epistemic emotions.
2.2. Epistemic emotions — anxiety and curiosity

Epistemic emotions have recently started attracting attention from educational
psychologists. However, research on these emotions in language education remains
underdeveloped. According to educational psychologists, epistemic emotions “result from
information-oriented appraisals (i.e., the cognitive component of an emotion) about the
alignment or misalignment between new information and existing beliefs, existing knowledge
structures, or recently processed information.” (Muis et al., 2018a, p. 169). Therefore,
epistemic emotions, such as curiosity, confusion, and frustration, are strictly related to learning
and the “knowledge-generating qualities of cognitive activities” (Pekrun et al., 2017, p. 1268).

Like achievement emotions, epistemic emotions affect learning and outcomes in
academic settings, but they also differ from the former in three ways. First, whilst the object
focus of achievement emotions lies in the achievement of (or failure to achieve) a goal (Pekrun
& Perry, 2014), the object focus of epistemic emotions lies in the generation of knowledge
(Vogl et al., 2019a). For this reason, certain emotions (such as curiosity and confusion) are
predominantly epistemic. In contrast, other emotions (such as anxiety and enjoyment) can be
either achievement or epistemic, depending on the object focus (Pekrun et al., 2017). Second,
epistemic emotions promote knowledge exploration (Vogl et al., 2019b) and engagement with
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metacognitive strategies, and reaching of learning outcomes (Muis et al., 2018a). Finally,
although many antecedents (including control, value, novelty, and complexity) are associated
with epistemic emotions (Muis et al., 2018a), the essential one is “epistemic incongruity”,
which refers to mismatches between new information and background knowledge or beliefs
(Chevrier et al., 2019; Vogl et al., 2019b).

Two epistemic emotions have been studied often. First, epistemic anxiety is a form of
doubt arising from “epistemically unsafe” beliefs (Hookway, 2008, p. 61). In academic settings,
it is triggered by the misalignment of learners’ beliefs and task content (Trevors et al., 2017).
Another epistemic emotion often studied with anxiety is curiosity, understood as the “desire
for new information aroused by novel, complex, or ambiguous stimuli” (Litman & Jimerson,
2004, p. 147). Curiosity is also a form of cognitive deprivation arising from the perception of
an information gap, which, therefore, becomes a drive to promote a deeper level of knowledge
(Loewenstein, 1994). Chevrier et al. (2019) found epistemic anxiety to be negatively related to
knowledge elaboration, while curiosity promotes learning and self-regulation, which indicates
that “curiosity emerged as the most significant epistemic emotion” (p. 15). Muis et al. (2018b)
found that both epistemic anxiety and curiosity can predict critical thinking. They also
confirmed that curiosity is triggered by novel and complex tasks when students feel they
understand the task and can learn from it. On the other hand, they found that anxiety was
triggered when the learner faced information incongruent with their previous knowledge and
when learners’ epistemic aim was blocked.

Research on epistemic emotions in educational psychology mainly focuses on
investigating learners’ emotional reactions to texts and learning content that may present
controversial information or incongruities with learners’ epistemic beliefs, such as content
related to climate change (Chevrier et al., 2019). However, we argue that epistemic emotions
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language structures, vocabulary, and aspects specific to the target culture that may be in
dissonance with their linguistic and cultural backgrounds. Although epistemic emotions remain
understudied in language education, their importance is evident. For example, using
conversation analysis, Rusk et al. (2016) found that an increase in L2 use in the language
classroom posed the risk of generating epistemic discrepancies and restricting the acquisition
of L2 conceptual knowledge, such as the meaning of new words. Nakamura et al. (2022) found
curiosity in the language classroom associated with novelty and comprehensibility, while
Takkag¢ Tulga (2018) argued that it could affect language learners’ linguistic and pragmatic
development. Fraschini (2022) reported that students in language classrooms experience
significantly more curiosity than other emotions, including anxiety. Mahmoodzadeh and
Khajavy (2019) found a negative correlation between curiosity and FLA, concluding that
anxiety may interfere with curiosity in the learning process and that students curious about
language learning feel less anxious. Likewise, Hong et al. (2020) also found a negative
correlation between FLA and curiosity, indicating that anxiety may negatively affect the
exploration of a foreign language.

Despite their demonstrated importance, language education research has yet to fully
explore what epistemic emotions, in general, and epistemic anxiety and curiosity, in particular,
mean for language classrooms. How are these emotions triggered? What are their effects in
promoting the exploration of knowledge? We aim to bridge these gaps by investigating how
epistemic anxiety and curiosity link learners’ perceived value and intended efforts.

2.3. Perceived value and intended efforts

Value is demonstrated to be a critical antecedent of emotions in academic settings.
According to the Control Value Theory of achievement emotions, aspects of the learning
environment, including learner-related characteristics, may affect how much a learner feels in
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words, learners’ emotional reaction is affected by their perception of control and value.
Subsequently, the perceived value was found to be relevant also in the case of epistemic
emotions. For example, Palmer (2018) and Rossing and Long (1981) found curiosity positively
associated with perceived value. Di Leo et al. (2019) noted high task value levels related more
to curiosity and less to anxiety. Language education researchers have also explored the
relationship between learners’ perceived value and anxiety. For example, Dong et al. (2022)
found an increase in anxiety associated with a decrease in intrinsic and attainment values. In
this study, we examined, in an Asian language classroom, whether and how epistemic emotions
in language classrooms are affected by students’ perceived value of the language being learned,
the learning experience, and learning activities.

In addition, we also considered the concept of intended efforts to understand whether
and how epistemic anxiety and curiosity may promote knowledge exploration in a language-
learning setting. Learners’ intended effort has been explored with motivation in language
education, but studies sometimes report contrasting results. For example, according to Yashima
et al. (2017), learners with a stronger sense of ideal and ought-to L2 self tend to make more
effort in learning the target language. However, Kwok and Carson (2018) reported that the
ideal L2 self is not a significant predictor of learners’ intended efforts. More recently, Pawlak
et al. (2022) identified several factors of learners’ intended efforts, including the boost effect
of negative emotions such as anxiety. Besides, the link between anxiety and intended efforts
remains unclear. For example, Shih (2019) did not find any significant relationship between
the two, implying that an anxious learner may still put effort into the learning activity.

A further emotion-related construct recently explored in language education that
significantly overlaps with intended efforts is grit — perseverance of effort and consistency of
interest despite difficulty (Sudina & Plonsky, 2021). Khajavy and Aghaee (2022) found
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found grit negatively related to anxiety. Besides, anxiety has been reported to be negatively
correlated to WTC (Maclntyre, 2017), while curiosity is positively correlated (Mahmoodzadeh
& Khajavy, 2019). These contesting arguments warrant new empirical analysis.

2.4 Emotions in online and offline language learning settings

Various scholarly efforts, sometimes with contrasting results, have been made to
investigate how the online environment impact learner emotions. For example, some scholars
in educational research claim that leaner emotions differ between online and offline teaching
modalities (Butz et al., 2015; Stephan et al., 2019). Others, however, argue that the effects of
leaner emotions are similar between face-to-face and remote classrooms (Daniels & Stupnisky,
2012; Heckel & Ringeisen, 2019).

The body of research investigating emotion in online or simply computer-mediated
settings is small but growing (Pawlak & Kruk, 2023). Before the Covid-19 pandemic, research
linking emotions to online language learning modalities was mainly limited to informal digital
environments (see, for example, Lee et al., 2022; Lee & Hsieh, 2019; Lee & Lee, 2020).
However, the necessity brought by the Covid-19 pandemic forced teachers and students
worldwide to seek alternatives to the offline classroom (Fraschini & Tao, 2021; Tao, 2021a).
As aresult, researchers started considering how emotions may affect learners in a formal online
teaching modality. For example, Resnik and Dewaele (2021) analysed a survey comparing
students’ online classes with pre-pandemic offline learning, finding that online language
learning weakens all positive and negative emotions. However, Resnik et al. (2022) integrated
a similar data-gathering technique with qualitative interviews, finding that online learning in
an emergency remote teaching situation provided more anxiety-triggering aspects. Dewaele et
al. (2022) also found that learners in an offline modality experienced significantly more FLA.
Yet, they noted that IT issues, rather than learning activities, are the main cost of anxiety in the
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reliable predictor of FLA in an online learning environment. In addition, Kruk and Pawlak
(2022) found that curiosity had limited fluctuation across time in a cohort of students learning
English in the virtual world of Second Life, in both informal interactions and the formal virtual
language classroom.

Our research intends to continue the existing scholarly efforts to compare language
learners’ emotions between the online and offline teaching modalities. However, unlike the
studies reviewed above, our research focuses explicitly on epistemic emotions, bridging a gap
in the existing literature.

2.5 Purpose of the study and research questions

This study investigates how epistemic anxiety and curiosity link perceived value and
intended efforts in language classrooms from the understudied perspective of epistemic
emotions. Furthermore, considering recently observed peculiarities of emotions in online
language classrooms, we conducted comparative investigations in both traditional and online
teaching modalities. Our research questions are as follows.

RQ1. What is the relationship between epistemic anxiety and curiosity?

RQ2. What is the relationship between learners’ perceived value and intended efforts?

RQ3. What are the effects of perceived value, if any, on epistemic anxiety and curiosity?

RQ4. What are the effects of epistemic anxiety and curiosity, if any, on learners’

intended efforts?

RQS5. To what extent does the teaching modality (online vs offline) affect how

epistemic anxiety and curiosity link learners’ perceived value and intended efforts?

3. Methodology
3.1. Setting
Data for this study were collected among students enrolled in the ab initio Korean

language course at the University of Western Australia (UWA) between February and June
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2022. This course is taught across a standard 12-week semester. Students started by learning
the Korean script in the first two weeks. They then learned basic grammar structures and how
to use the language for communicative purposes across the speaking, reading, listening, and
writing domains. The students were allocated to 12 similar-sized tutorial groups, eight of which
were taught face-to-face. The remaining four groups were taught entirely online. Four
instructors (two Korean L1 and two Korean L2 speakers) rotated between different tutorial
groups. Whilst most students stuck to the same tutorial group, some took classes in different
modes for various reasons, including the need to comply with COVID isolation regulations.

Each group met twice a week. The first class mainly included grammar-focused
exercises, and the second included speaking, reading, and listening activities. Students’
epistemic emotions were measured with specific reference to the activities conducted during
the second class. The course coordinator prepared identical teaching materials and lesson plans
for all groups to guarantee that all students had similar learning experiences, studied the same
language content, and conducted the same classroom activities.
3.2. Participants

In total, 317 students enrolled in the ab initio Korean course in 2022, among whom 91
students participated in the survey at least once, yielding a participation rate of 28.7%. This
sample shares many features of the whole class. For example, as Table 1 shows, the number of
females is significantly higher than males, and there were more first-year students than
returning students. In addition, most students took this course as an elective. Furthermore,
students who majored in a STEM subject (science, technology, engineering, and mathematics)
counted for 38% of the sample. The rest of the sample consisted of students majoring in arts,
business, law, and other non-STEM subjects. Finally, almost 85% of the sample reported that
they had previously learned another language, reflecting the institution’s multicultural

environment and the fact that the course is popular among international students.
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[Table 1 is about here.]

3.3. Survey instrument

The survey used for this study included 21 items, among which eight were used to
collect information on learners’ backgrounds, including previous language learning experience,
gender, L1, degree area, whether the course is compulsory or optional to the student, and the
tutorial group the student attended at the time of the survey. The final item asked whether the
class was online and whether a Korean L1 or L2 teacher taught it. In addition, five items,
adapted from Wigfield and Eccles (2000), were used to measure perceived value, and another
six were adapted from Yashima et al. (2017) to measure intended efforts. The consistently high
value of Cronbach’s alpha, as reported in Table S1 of the supplementary file, indicates that the
survey instruments are reliable. Finally, to measure epistemic anxiety and curiosity, we adapted
the two relevant single items in the short version of the epistemically-related emotions scales
(EES) (Pekrun et al. 2017). In addition, we customized the instruction to reflect the content of
the speaking, reading and listening activities conducted in the Korean language class that
represents the context under investigation.
3.4. Data collection

The same survey was deployed weekly through the course’s Learning Management
System (LMS) for six consecutive weeks, from week 5 to week 10. After receiving institutional
Human Research Ethics approval, students were invited to participate in the survey through a
weekly announcement posted on the LMS. In addition, reminders were sent at the end of each
week’s second language class. Each announcement made clear that participation was voluntary.
It was also clear that students did not have to commit to all six weekly surveys. At the end of
their second weekly class, students were given three to five days to participate in the survey,
after which we closed the previous week’s survey and opened the same survey for the next

week.
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3.5. Data analysis

As shown in the supplementary material, more than half of the participants took the
survey only once, and just over a quarter of the participants took the survey three or more times.
In addition, according to the weekly average score of epistemic anxiety or curiosity reported in
Table 2, there is no significant nor consistent trend in either epistemic emotion over the weeks.
The lacking of pattern in the weekly dynamics of both epistemic emotions is further revealed
by the boxplots in Section 2 of the supplementary file. Therefore, time is unlikely to be an
independent variable that affects epistemic anxiety and curiosity in our research setting.
Accordingly, we pooled all data into one set for all regression analyses reported in the next
section. However, to prevent our results from being disrupted by unobvious dynamics between
weeks, we clustered regression models by weeks where possible and relevant. The regression
results of the cluster terms, reported in the supplementary file, further confirm that both
epistemic emotions were primarily stable throughout the survey period.

[Table 2 is about here.]

4. Results
4.1. Relationship between epistemic anxiety and curiosity

As demonstrated in Table 2, our statistical results indicate that epistemic anxiety and
curiosity are unrelated. These results suggest that L2 learners can simultaneously experience
epistemic anxiety and curiosity, as the two emotions are not interdependent. However, it is
worth noting that the average level of curiosity was consistently much higher than that of
anxiety.
4.2. Relationship between learners’ perceived value and intended efforts

Our results confirm that learners’ perceived value positively correlates with their
intended efforts. As shown in Table 3, this correlation is significant and stable even after

control variables are included and the results are clustered weekly. According to these results,
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the higher the value a learner attaches to learning the target language, the more likely they
intend to make learning efforts. Besides, other things being equal, return students reported a
higher level of intended efforts than first-year students, which is consistent with our teaching
experience.

[Table 3 is about here.]
4.3. Effect of perceived value on epistemic anxiety and curiosity

As reported in Table 4, perceived value correlates with both epistemic anxiety and
curiosity but in different ways. On the one hand, perceived value negatively correlates with
epistemic anxiety, although the significance level is mild when controlling learner and teacher
variables. On the other hand, perceived value positively correlates with curiosity, with
coefficients and significance levels both stronger than those associated with epistemic anxiety.

[Table 4 is about here.]

In addition, the results regarding control variables in Table 4 show that male students
appeared to be more curious than female students and that, other things being equal, STEM
students tend to report a higher level of curiosity. In addition, students tend to experience a
lower level of epistemic anxiety and curiosity in classes taught by an L1 speaker. This pattern
deserves additional investigation in the future because it indicates that under certain
circumstances, epistemic anxiety and curiosity could be affected in the same direction. We also
noted that students who took the course as a compulsory unit tended to report lower levels of
epistemic anxiety. This pattern confirms our observation that students who take Korean studies
as a major or minor tend to be more confident in the ab initio language class.

4.4. Effect of epistemic anxiety and curiosity on learners’ intended efforts

According to Table 5, other things being equal, epistemic anxiety does not correlate

with intended efforts, whether presented alone or alongside curiosity. On the other hand,

curiosity positively correlates with intended efforts, whether presented alone or alongside



14

epistemic anxiety. The fact that no control variable remains significant across all models in
Table 5 further highlights curiosity’s importance in language classrooms.
[Table 5 is about here.]

4.5. Effect of the offline/inline teaching modality on epistemic emotions and how they link
learners’ perceived value and intended efforts

As shown in Table 6, our empirical findings reveal that epistemic emotions and their
linking patterns with learners’ perceived value and intended efforts are similar between online
and offline teaching modalities. First, according to the results of Models 5a.1 and 5a.2, online
and offline learners in our sample appear to experience similar epistemic anxiety and curiosity
levels. Second, according to the results of Model 5b, learners’ perceived value correlates with
their intended efforts in both online and offline language classrooms. Third, according to the
results of Models 5c.1 and 5c.2, the correlations between epistemic emotions and perceived
values follow the same pattern in online and offline teaching settings. Finally, according to the
results of Models 5d.1, 5d.2 and 5d.3, the patterns of relationships between epistemic emotions
and intended efforts do not differentiate between online and offline settings.

[Table 6 is about here.]

S. Discussion

The analysis of our data collected among university learners enrolled in an ab initio
Korean language course shows epistemic anxiety and curiosity to be unrelated. However,
previous research in language learning suggested that anxiety (measured by FLCAS)
negatively correlates with curiosity, implying that the former may impede the latter (Hong et
al., 2020; Mahmoodzadeh & Khajavy, 2019). Considering this, we acknowledge that further
research in language learning must be conducted to understand the relationship between
anxiety and curiosity better. Nevertheless, if we focus on curiosity, our results align with the

findings of Kruk and Pawlak (2022), revealing that language learners experience consistently
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higher levels of curiosity than negative emotions such as anxiety. In addition, our results
complement the few pioneering works on curiosity (e.g. Fraschini, 2022; Nakamura et al.,
2022), further highlighting the necessity of more in-depth studies on curiosity in language
classrooms.

Our empirical results confirm that learners’ perceived value and intended efforts are
correlated. This correlation is perhaps intuitive for many language educators. However, to
promote students’ intended efforts in language classrooms through evidence-based
pedagogical innovations based on this correlation, we need to look into the possible
intermediate effects of epistemic emotions. Our results show that perceived value correlates
positively with curiosity and negatively with epistemic anxiety, demonstrating that the value
learners attach to language classroom activities affects their experience of epistemic emotions.
These findings are aligned with Di Leo et al. (2019) and Pekrun et al. (2017), confirming that
students who attach a higher value to the learning activity are also likely to be more curious in
language classrooms.

Our results show that male learners appear more curious than female learners in
language classrooms. However, language education scholars have, thus far, reported no
consensus on the correlation between gender and emotions (Botes et al., 2022). Therefore,
subsequent studies must further investigate our results because our sample has a relatively
small number of male participants.

Regarding intended efforts, we found it to be correlated with curiosity but not anxiety.
This result echoes Shih (2019), indicating that learners who experience epistemic anxiety
during classroom activities may still put effort into language learning. Furthermore, the positive
correlation between curiosity and intended efforts confirms that curiosity can promote
knowledge exploration (Vogl et al., 2019b), learning task engagement (Chevrier et al., 2019),

and WTC (Mahmoodzadeh and Khajavy, 2019).
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Finally, our results show no significant difference regarding episodic anxiety and
curiosity between online and offline teaching modalities. This finding contradicts many
existing studies, arguing that the online environment is a potential source of more anxiety
(Resnik et al., 2022) or that emotions are more substantial in offline settings (Resnik &
Dewaele, 2021; Dewaele et al., 2022). A possible explanation of our finding is that the online
teaching modality in our study can be only partially categorized as emergency remote teaching,
which constituted the environment of previous research. However, not all students in our online
classrooms were forced to learn remotely, as many opted in for various reasons and in various
patterns. For example, some attended the online lessons for one or a few weeks, while others
attended the first tutorial class of the week online and the second tutorial class offline.
Moreover, our students were already used to online learning at the time of data collection,
thanks to their previous experience during the pandemic. That said, it is worthwhile to conduct
subsequent research examining whether our findings hold in other settings because,
notwithstanding some excellent pioneering works (Han et al., 2021, Trevors et al., 2017),
epistemic emotions remain severely understudied in the online learning environment.

6. Concluding remarks

From the intriguing yet understudied perspective of epistemic emotions, this paper
reports the level of epistemic anxiety and curiosity in an ab initio Korean language course and
how these two epistemic emotions link learners’ perceived value and intended efforts. Our
results show that epistemic anxiety and curiosity are independent of each other. They both
correlate with learners’ perceived value but in different ways. However, among the two
epistemic emotions we studied, only curiosity correlates with the intended efforts, suggesting
that curiosity is a crucial link between learners’ perceived value and intended efforts. We also

found these patterns hold in both online and offline learning environments.
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These results indicate that epistemic emotions in the language classroom deserve more
scholarly attention. Subsequent studies will likely be rewarding by analyzing other epistemic
emotions related to the two explored in this paper, including confusion, frustration, and
excitement, focusing on how they relate to various language classroom learning activities.

Our findings have two implications for language education. First, students in
contemporary higher education institutions can appear blatantly instrumentalist, leaving some
educators worrying that demanding learning tasks may upset students (Tao, 2021b). However,
our results, especially the absence of a correlation between learners’ epistemic anxiety and
intended efforts, mean that educators should feel confident to assign slightly more challenging
learning tasks to students, provided these tasks can stimulate their curiosity. Second, our results
highlight the importance of curiosity in language classrooms, suggesting that curiosity can
significantly affect language knowledge-generating behaviors. Many contemporary
universities assign language education to teaching-only faculty members with no or limited
workload allocated to their research activities. However, our experience and observations
indicate that original research is vital for educators to stimulate learners’ curiosity and
evidence-based pedagogical innovations (Tao & Griffith, 2020). The empirical results reported
in this paper further highlight the importance of restoring, maintaining, and strengthening the

teaching-research nexus in language classrooms.
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Table 1

Descriptive statistics of the sample
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Number of valid

Variables Value Count observations

Male 17

Gender 90
Female 73
No 43

Fresher 91
Yes 48
. No 14

Speak at least one language other than English (LOTE) 91
Yes 77
) No 73

Take the course as a compulsory unit (Compul) 91
Yes 18

Major in a STEM (science, technology, engineering, and No 53 01
mathematics) subject Yes 38

Notes:
Words in parentheses mark respective control variables in the regression tables.
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Table 2

The weekly and general scores of epistemic anxiety and curiosity

Week 5 Week 6 Week 7 Week 8 Week9 Week 10  General

Avg. score of epistemic anxiety 2.975 3.917 3.100 2.741 3.107 2.750 3.187
Avg. score of curiosity 5.075 4.729 4.400 4.630 4.321 4.458 4.658
flfgg)‘se correlation coefficient ;15 159 0331 0.206 0067  -0.070  0.065
The p-value of the PCC 0.360 0.381 0.155 0.302 0.723 0.757 0.360
Statistical significance of the

PCC (if p<0.1) no no no no no no no
Number of valid observations 40 48 20 27 28 24 187

Notes:

1. The epistemic emotions were measured on a 7-point scale between 1 and 7, with 1 indicating “not at all” and 7 indicating
“extremely strong”.

2. The statistical significance threshold is set at the 10% level. No significance on such a loose threshold indicates that the
PCCs are not significant on tighter thresholds, meaning the two emotions are extremely unlikely to be correlated.
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Table 3

Regression results regarding the correlation between learners’ perceived value and
intended efforts

Intended efforts

Perceived value 0(68752; *
Control variables

Gender (_0000035)
Fresher (()3439;)*
Lot nos3
Compul ?002259)
STEM (_-0(5.17179)
L1 Teacher (00012 5(;
Week clustered
Constant ! (;914 g)*
Observations 181

Notes:

1. Single asterisks (*) indicate coefficients significant at the 10% level. Double asterisks (**) indicate coefficients significant
at the 5% level. Triple asterisks (***) indicate coefficients significant at the 1% level.

2. t statistics are reported in parentheses.

3. “L1 Teacher” stands for the class taught by a Korean L1 speaker.

4. The model is clustered by week.

5. Please refer to the supplementary file for (1) completed results of the model above that include coefficients and standard
errors for dummy variables of weeks and (2) results of the simpler models without control and /or cluster variables — their
results of which are consistent with those reported here.

6. All notes above apply to subsequent tables, which only include additional notes to avoid repetition.



Table 4

Regression results regarding the correlations between learners’ perceived value and

epistemic emotions

Curiosity ~ Epistemic Anxiety

Perceived val 0.545%%* 20.241%
erceived value (5.04) (-1.68)
Control variables
Gender 0.577%** 0.400
(2.72) (1.12)
Frosher -0.386* 0.296
eshe (-1.96) (0.88)
0.177 -0.586
LOTE (-0.69) (-1.42)
Compul 0.082 -0.498%*
P (0.50) (-2.20)
0.379* -0.534
STEM (1.89) (-1.61)
-0.357* -0.606*
L1 Teacher (-1.96) (-1.90)
Week clustered clustered
2.153%%% 5.203%%*
Constant (3.04) (5.49)

Observations 180 180




Table 5

Regression results regarding the correlations between learners’ epistemic emotions and

intended efforts

Intended efforts

Curiosi 0.304%%* 0.299%%
uriosity (4.36) (4.38)
o . 0.0057 -0.012
Epistemic Anxiety (0.13) (0.29)
Control variables

Gender -0.0695 0.132 -0.075
(-0.37) (0.63) (-0.40)

Froshor -0.286 -0.436%* -0.288
eshe (-1.65) (-2.39) (-1.64)
-0.0142 -0.107 -0.022

LOTE (-0.08) (-0.53) (-0.13)
Compul 0.130 0.224 0.140
pu (0.98) (1.53) (1.03)

-0.307* -0.252 -0.334%*

STEM (-1.83) (-138) (-1.99)
0.161 0.0763 0.154

L1 Teacher (1.07) (0.45) (1.01)

Week clustered clustered clustered

Constant 3.433%%% 5.017%%* 3.510%%*
onsta (8.42) (15.39) (7.39)
Observations 180 180 180
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Table 6

Regression results regarding whether and how online/offline learning environments
correlate with epistemic emotions, perceived values, and intended efforts

Curiosity Epistemic Anxiety Intended efforts
Model Model Model Model Model Model Model Model
Sa.l 5¢.1 5a.2 5¢.2 5b 5d.1 5d.2 5d.3

Online -0.224 -0.225 0.362 0.363 1.024 0.324 0.255 0.329

(-0.74) (-0.80) (0.84) (0.82) (1.15) (1.33) (0.98) (1.35)
Perceived value 0.545%** -0.241%* 0.755%%*%*

(5.04) (-1.69) (6.70)
Curiosity 0.302%** 0.304%***
(4.46) (4.50)

Epistemic 0.003 -0.0151
Anxiety (0.07) (-0.38)
Control
variables
Gender 0.711%** (. 578*** 0.339 0.398 -0.003 -0.082 0.131 -0.079

(2.69) (2.73) (0.96) (1.13) (-0.02) (-0.46) (0.63) (-0.43)
Frosher -0.495**  -0.405%* 0.367 0.327 -0.331** -0.264 -0.414** -0.257

(-2.25) (-2.09) (1.07) (0.96) (-2.21) (-1.54) (-2.26) (-1.49)
LOTE -0.290 -0.154 -0.562 -0.622 0.015 -0.048 -0.133 -0.055

(-0.99) (-0.59) (-1.38) (-1.50) (0.09) (-0.26) (-0.63) (-0.30)
Compul 0.254 0.0880 -0.581***  .0.507** 0.0221 0.137 0.215 0.128

(1.40) (0.53) (-2.62) (-2.23) (0.19) (1.02) (1.47) (0.93)
STEM 0.239 0.374* -0.467 -0.526 -0.118 -0.321* -0.248 -0.329%**

(1.09) (1.85) (-1.42) (-1.58) (-0.77) (-1.96) (-1.36) (-1.98)
L1 Teacher -0.458 -0.520** -0.371 -0.343 0.197 0.396* 0.259 0.391*

(-1.59) (-1.98) (-0.86) (-0.79) (1.02) (1.72) (1.02) (1.68)
Week clustered clustered clustered  clustered clustered clustered clustered clustered
Constant 5.431%%* D 3)7Hwk 3.552%*% 4 Qp3Hk 0.591 3.201%*%*  4.830%*k* 3 245%%*

(13.03) (3.11) (5.76) (4.99) (0.87) (7.24) (12.94) (6.91)
Observations 180 180 180 180 181 180 180 180

Notes:

We also conducted regressions with interaction terms between online/offline learning environments and other independent
variables, including perceived value and epistemic emotions. The results are consistent with those reported above. Those
models are only presented in the supplementary file due to severe multicollinearity, a further sign that online/offline learning
environments do not alter the statistical patterns reported in Tables 4 and 5.
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Supplementary Materials

How epistemic anxiety and curiosity link perceived value and intended efforts in the
language classroom
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To cite the contents of this supplementary file, please use the reference information of the
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SECTION 1

Key survey instruments and reliability tests for multiple-item instruments

1.1 Measuring items for epistemic anxiety and curiosity

We are interested in the emotions you experienced in the reading/listening/speaking activity in
this week’s Korean language class 2. For each emotion, please indicate the strength of that
emotion by circling the number that best describes the intensity of your emotional response
during the activity.

e Anxious
e Curious

[The epistemic emotions were measured on a 7-point scale between 1 and 7, with 1 indicating
“not at all” and 7 indicating “extremely strong”.]

1.2 Measuring scales for perceived value and intended efforts

Perceived value (5 items)

e For this week, how useful is what you learned in Korean?

e For this week, compared to other units, how useful is what you learned in Korean?

e For this week, how important was it for you to be good at Korean?

e For this week, compared to other units, how important for you was to do well in Korean?
e For this week, how much did you like doing Korean?

[All items were measured on a 7-point scale between 1 and 7, with 1 indicating “not at all like
me” and 7 indicating “extremely like me”.]

Intended efforts (6 items)

e [ would like to take more Korean units in the future.

e This week I spent lots of effort learning Korean.

e This week I did my best to learn Korean.

e This week I spent a lot of time studying Korean.

e This week I concentrated more on studying Korean than other units.

e This week, compared to my classmates, I think I studied Korean harder.

e [All items were measured on a 7-point scale between 1 and 7, with 1 indicating “not at all
like me” and 7 indicating “extremely like me”.]



1.3 Reliability tests for multiple-item survey instruments

Table S1 Cronbach’s alpha for the survey instrument measuring learners’

perceived value and intended efforts

36

Perceived value Intended efforts

No. of items 5 6
Week 5

No. of obs. 40 40

Cronbach'’s alpha 0.776 0.727
Week 6

No. of obs. 48 48

Cronbach’s alpha 0.766 0.793
Week 7

No. of obs. 20 20

Cronbach’s alpha 0.903 0.792
Week 8

No. of obs. 28 28

Cronbach’s alpha 0.663 0.801
Week 9

No. of obs. 27 27

Cronbach’s alpha 0.822 0.827
Week 10

No. of obs. 24 24

Cronbach’s alpha 0.825 0.801
All weeks

No. of obs. 187 187

Cronbach’s alpha 0.789 0.787
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SECTION 2

The weekly dynamic of epistemic emotions
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Figure 2 The Weekly Dynamic of Epistemic Anxiety
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SECTION 3

Extended regression models and results to Table 3 in the main text

Table S3
Extended Regression Models and Results regarding the Correlation between Learners’
Perceived Value and Intended efforts

Intended efforts
Model 2.1s Model 2.2s Model 2.1 Model 2.2"
Perceived value 0.691" 0.696™" 0.674™ 0.678™
(8.99) (9.28) (8.05) (8.26)
5.week 0 0
) Q)
6.week 0.115 0.144
(0.58) (0.72)
7.week 0.0159 -0.0416
(0.08) (-0.19)
8.week -0.325 -0.343
(-1.49) (-1.48)
9.week -0.418" -0.453"
(-1.68) (-1.88)
10.week -0.311 -0.315
(-1.50) (-1.42)
gender 0.0338 -0.00479
(0.21) (-0.03)
fresher -0.352™ -0.349""
(-2.35) (-2.33)
LOFT 0.0376 0.0429
(0.23) (0.27)
complu 0.0207 0.0289
(0.19) (0.25)
STEM -0.0791 -0.119
(-0.49) (-0.77)
L1 Teacher 0.0305 0.0200
(0.22) (0.15)
_cons 0.818" 0.912" 1.072™ 1.194™
(1.85) (1.96) (2.02) (2.16)
N 188 188 181 181

Notes:

1. Single asterisks (*) indicate coefficients significant at the 10% level. Double asterisks (**) indicate coefficients significant
at the 5% level. Triple asterisks (***) indicate coefticients significant at the 1% level.

2. t statistics are reported in parentheses.

3. Hashtags (*) indicate that the model is featured in the main text, where a simplified version of regression results is presented,
with the results of clustered terms omitted for clarification.

4. All notes above apply to subsequent tables, which only include additional notes to avoid repetition.
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SECTION 4

Extended regression models and results to Table 4 in the main text

Table S4.1
Extended Regression Models and Result regarding the Correlations between Learners’
Perceived Value and Epistemic Anxiety

Epistemic Anxiety
Model 3a.l1s Model 3a.2s Model 3a.1 Model 3a.2"
Perceived value 0.573™" 0.584™" 0.535™" 0.545™"
(5.41) (5.59) (4.92) (5.04)
5.week 0 0
) )

6.week -0.321 -0.286
(-1.25) (-1.12)
7.week -0.707" -0.565
(-1.83) (-1.48)
8.week -0.436 -0.363
(-1.46) (-1.24)

9.week -0.715™ -0.558"
(-2.22) (-1.72)

10.week -0.757" -0.624
(-2.02) (-1.63)

gender 0.650"" 0.577"
(3.11) (2.72)

fresher -0.383™ -0.386"
(-2.05) (-1.96)

LOFT -0.188 -0.177
(-0.76) (-0.69)

complu 0.0849 0.0822
(0.53) (0.50)

STEM 0.407" 0.379"
(2.08) (1.89)

L1 Teacher -0.342" -0.357"
(-1.88) (-1.96)

_cons 1.480™ 1.841™ 1.832™ 2.153™
(2.58) (3.05) (2.66) (3.04)

N 187 187 180 180
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Table S4.2
Extended Regression Models and Results regarding the Correlations between Learners’
Perceived Value and Curiosity

Curiosity
Model 3b.1s Model 3b.2s Model 3b.1 Model 3b.2*
Perceived value -0.295%* -0.275%* -0.260* -0.241*
(-2.10) (-2.01) (-1.71) (-1.68)
5.week 0 0
) )
6.week 0.930%** 0.914%**
(2.13) (2.16)
7.week 0.140 0.187
(0.28) (0.36)
8.week -0.239 -0.174
(-0.52) (-0.37)
9.week 0.114 0.0291
(0.24) (0.06)
10.week -0.159 -0.408
(-0.34) (-0.86)
gender 0.389 0.400
(1.05) (1.12)
fresher 0.312 0.296
(0.92) (0.88)
LOFT -0.579 -0.586
(-1.35) (-1.42)
complu -0.494** -0.498%*
(-2.16) (-2.20)
STEM -0.398 -0.534
(-1.18) (-1.61)
L1 Teacher -0.592* -0.606*
(-1.85) (-1.90)
_cons 4.826%** 4.497%** 5.414%%* 5.203%**
(6.21) (5.47) (5.71) (5.49)
N 187 187 180 180




SECTION 5

Extended regression models and results to Table S in the main text

Table S5.1

Extended Regression Models and Results regarding the Correlation between Learners’

Curiosity and Intended efforts
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Intended efforts
Model 4a.1s Model 4a.2s Model 4a.1 Model 4a.2"
Curiosity 0.306%** 0.302%** 0.304%** 0.304***
(5.02) (5.10) (4.36) (4.36)
5.week 0
)
6.week 0.189
(0.90)
7.week 0.258
(0.98)
8.week -0.127
(-0.52)
9.week -0.236
(-0.93)
10.week 0.0420
(0.16)
gender -0.0695 -0.0695
(-0.37) (-0.37)
fresher -0.286 -0.286
(-1.65) (-1.65)
LOFT -0.0142 -0.0142
(-0.08) (-0.08)
complu 0.130 0.130
(0.98) (0.98)
STEM -0.307* -0.307*
(-1.83) (-1.83)
L1 Teacher 0.161 0.161
(1.07) (1.07)
_cons 3.238%** 3.228% %% 3.433%%* 3.433%%*
(10.40) (9.53) (8.42) (8.42)
N 187 187 180 180




Table S5.2
Extended Regression Models and Results regarding the Correlation between Learners’
Epistemic Anxiety and Intended efforts

Intended efforts
Model 4b.1s Model 4b.2s Model 4b.1 Model 4b.2%
Epistemic anxiety 0.0128 0.00162 0.0219 0.00566
(0.31) (0.04) (0.49) (0.13)
5.week 0 0
) )
6.week 0.0832 0.134
(0.36) (0.58)
7.week 0.0540 -0.0355
(0.19) (-0.12)
8.week -0.261 -0.299
(-0.98) (-1.07)
9.week -0.464 -0.472*
(-1.64) (-1.74)
10.week -0.144 -0.146
(-0.52) (-0.50)
gender 0.161 0.132
(0.78) (0.63)
fresher -0.435%* -0.436**
(-2.43) (-2.39)
LOFT -0.0996 -0.107
(-0.49) (-0.53)
complu 0.216 0.224
(1.56) (1.53)
STEM -0.220 -0.252
(-1.18) (-1.38)
L1 Teacher 0.0871 0.0763
(0.51) (0.45)
_cons 4.624%%** 4.758%** 4.836%** 5.017%**
(32.17) (23.08) (17.05) (15.39)
N 187 187 180 180




Table S5.3
Extended regression models and results regarding the Correlation between Learners’ Two
Epistemic Emotions (Curiosity and Epistemic Anxiety) and Intended efforts
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Intended efforts
Model 4c.1s Model 4c.2s Model 4c.1 Model 4c.2*
Curiosity 0.306%** 0.304%** 0.304*** 0.299%**
(5.07) (5.18) (4.36) (4.38)
Epistemic anxiety -0.00167 -0.0124 0.00423 -0.0115
(-0.04) (-0.34) (0.11) (-0.29)
5.week 0 0
) )
6.week 0.201 0.235
(0.96) (1.12)
7.week 0.261 0.135
(0.98) (0.49)
8.week -0.129 -0.187
(-0.53) (-0.72)
9.week -0.233 -0.300
(-0.92) (-1.24)
10.week 0.0399 -0.00766
(0.15) (-0.03)
gender -0.0705 -0.0746
(-0.38) (-0.40)
-0.288 -0.288
fresher (-1.65) (-1.64)
-0.0122 -0.0224
(-0.07) (-0.13)
LOFT 0.133 0.140
(0.99) (1.03)
-0.306* -0.334%%*
complu (-1.80) (-1.99)
0.163 0.154
(1.06) (1.01)
STEM
3.243%%* 3.259%** 3.419%%* 3.510%**
(9.37) (8.86) (7.72) (7.39)
L1 Teacher 0 0
) )
_cons 0.201 0.235
(0.96) (1.12)
N 187 187 180 180




SECTION 6
Extended regression models and results to Table 6 in the main text
Table S6.1

Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Correlate with Curiosity

Curiosity
Model 5a.la Model 5a.1b Model 5a.1c Model 5a.1*
Online 0.120 0.118 -0.167 -0.224
(0.57) (0.55) (-0.63) (-0.74)
5.week 0 0
) )
6.week -0.338 -0.299
(-1.20) (-1.06)
7.week -0.656* -0.569
(-1.69) (-1.49)
8.week -0.498 -0.331
(-1.50) (-1.01)
9.week -0.689* -0.596*
(-1.95) (-1.69)
10.week -0.638 -0.505
(-1.54) (-1.22)
gender 0.784*** 0.711%**
(3.10) (2.69)
fresher -0.481** -0.495%*
(-2.31) (-2.25)
LOFT -0.304 -0.290
(-1.08) (-0.99)
complu 0.247 0.254
(1.39) (1.40)
STEM 0.258 0.239
(1.20) (1.09)
L1 Teacher -0.408 -0.458
(-1.58) (-1.59)
_cons 4.554%%*%* 4.968%** 5.026%** 5.431%**
(31.52) (20.76) (14.59) (13.03)

N 181 181 180 180




Table S6.2
Extended Regression Models and Results regarding Whether and How Online/Offline

Learning Environments Correlate with Epistemic Anxiety
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Epistemic Anxiety

Model 5a.2a Model 5a.2b Model 5a.2¢ Model 5a.2"
Online 0.482 0.616** 0.179 0.362
(1.60) (1.98) (0.42) (0.84)
5.week 0 0
) Q)
6.week 0.906** 0.937**
(2.03) (2.17)
7.week 0.141 0.199
(0.28) (0.38)
8.week -0.354 -0.253
(-0.70) (-0.51)
9.week 0.162 0.0756
(0.33) (0.16)
10.week -0.308 -0.443
(-0.66) (-0.92)
gender 0.323 0.339
(0.88) (0.96)
fresher 0.369 0.367
(1.05) (1.07)
LOFT -0.531 -0.562
(-1.26) (-1.38)
complu -0.576** -0.581%%*
(-2.60) (-2.62)
STEM -0.323 -0.467
(-0.97) (-1.42)
L1 Teacher -0.489 -0.371
(-1.12) (-0.86)
_cons 2.978%** 2.7725%%% 3.788%** 3.550%%*
(13.91) (8.18) (6.44) (5.76)
N 181 181 180 180




Table S6.3
Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Perceived Value and

Intended efforts
Intended efforts
Model 5b.a Model 5b.b Model 5b.c Model 5b*
Online 0.132 0.175 0.178 0.255
(0.97) (1.27) (0.99) (1.30)
Perceived value 0.683*** 0.690*** 0.675%** 0.678***
(8.59) (8.89) (8.07) (8.26)
5.week 0 0
) Q)
6.week 0.130 0.161
(0.65) (0.80)
7.week 0.0254 -0.0321
(0.12) (-0.14)
8.week -0.388* -0.406*
(-1.65) (-1.69)
9.week -0.378 -0.425*
(-1.52) (-1.77)
10.week -0.300 -0.298
(-1.40) (-1.32)
gender 0.0332 -0.00623
(0.21) (-0.04)
fresher -0.336** -0.328**
(-2.24) (-2.19)
LOFT 0.0222 0.0177
(0.14) (0.11)
complu 0.0150 0.0223
(0.14) (0.19)
STEM -0.0748 -0.113
(-0.46) (-0.74)
L1 Teacher 0.160 0.204
(0.88) (1.06)
_cons 0.784* 0.839* 0.931* 0.998*
(1.75) (1.77) (1.79) (1.81)

N 182 182 181 181




Table S6.4
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Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Perceived Value and

Intended efforts (with the interaction term)

Intended efforts
Model 5b.d Model 5b.e Model 5b.f Model 5b.g
Online 1.253 0.903 1.338 1.024
(1.44) (1.01) (1.54) (1.15)
Online*Perceived value -0.203 -0.132 -0.212 -0.141
(-1.33) (-0.83) (-1.39) (-0.88)
Perceived value 0.794*** 0.762%** 0.790%** 0.755%**
(7.47) (6.81) (7.50) (6.70)
5.week 0 0
) Q)
6.week 0.114 0.144
(0.58) (0.72)
7.week -0.00238 -0.0623
(-0.01) (-0.27)
8.week -0.381 -0.396
(-1.62) (-1.65)
9.week -0.376 -0.423*
(-1.50) (-1.75)
10.week -0.285 -0.284
(-1.34) (-1.27)
gender 0.0395 -0.00323
(0.24) (-0.02)
fresher -0.337** -0.331**
(-2.25) (-2.21)
LOFT 0.0187 0.0152
(0.12) (0.09)
complu 0.0136 0.0221
(0.12) (0.19)
STEM -0.0857 -0.118
(-0.53) (-0.77)
L1 Teacher 0.153 0.197
(0.84) (1.02)
_cons 0.166 0.445 0.305 0.591
(0.28) (0.70) (0.48) (0.87)
N 182 182 181 181




Table S6.5
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Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Perceived Value and

Curiosity
Curiosity
Model 5c.1a Model 5c.1b Model 5c¢c.1c Model 5c.1*
Online 0.165 0.170 -0.154 -0.225
(0.83) (0.83) (-0.65) (-0.80)
Perceived value 0.532%** 0.544*** 0.535%** 0.545%**
(4.79) (4.95) (4.90) (5.04)
5.week 0 0
) Q)
6.week -0.311 -0.300
(-1.20) (-1.16)
7.week -0.662* -0.573
(-1.68) (-1.49)
8.week -0.500 -0.308
(-1.63) (-1.01)
9.week -0.664** -0.584*
(-2.03) (-1.77)
10.week -0.759* -0.639*
(-1.95) (-1.67)
gender 0.651*** 0.578%**
(3.11) (2.73)
fresher -0.397** -0.405**
(-2.16) (-2.09)
LOFT -0.175 -0.154
(-0.69) (-0.59)
complu 0.0902 0.0880
(0.55) (0.53)
STEM 0.403** 0.374*
(2.04) (1.85)
L1 Teacher -0.454%* -0.520**
(-1.95) (-1.98)
_cons 1.598%*** 1.957] %% 1.955%%* 2.327%%*
(2.61) (3.00) (2.77) (3.11)
N 181 181 180 180




Table S6.6
Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Perceived Value and
Curiosity (with the interaction term)

Curiosity
Model 5c.1d Model 5c.1e Model 5c.1f Model 5c.1g
Online 0.0480 -0.0631 -0.281 -0.367
(0.04) (-0.05) (-0.23) (-0.30)
Online*Perceived value 0.0480 -0.0631 -0.281 -0.367
(0.04) (-0.05) (-0.23) (-0.30)
Perceived value 0.521*** 0.521%** 0.522%** 0.531***
(2.95) (3.01) (3.09) (3.21)
5.week 0 0
) )
6.week -0.306 -0.297
(-1.16) (-1.13)
7.week -0.653* -0.568
(-1.68) (-1.49)
8.week -0.502 -0.310
(-1.64) (-1.02)
9.week -0.665%* -0.584*
(-2.03) (-1.77)
10.week -0.764* -0.642*
(-1.96) (-1.67)
gender 0.650%** 0.578***
(3.08) (2.71)
fresher -0.397** -0.404**
(-2.16) (-2.09)
LOFT -0.175 -0.154
(-0.69) (-0.59)
complu 0.0903 0.0881
(0.55) (0.53)
STEM 0.404** 0.374*
(2.05) (1.84)
L1 Teacher -0.453* -0.518**
(-1.95) (-1.98)
_cons 1.662* 2.077** 2.023* 2.402%*
(1.72) (2.17) (1.93) (2.29)
N 181 181 180 180




Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Perceived Value and

Table S6.7
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Epistemic Anxiety
Epistemic anxiety
Model 5c.2a Model 5¢.2b Model 5¢.2¢ Model 5¢.2*
Online 0.459 0.593* 0.173 0.363
(1.53) (1.92) (0.40) (0.82)
Perceived value -0.273* -0.248* -0.259* -0.241%*
(-1.87) (-1.75) (-1.72) (-1.69)
5.week 0 0
) )
6.week 0.894** 0.937**
(2.01) (2.18)
7.week 0.144 0.201
(0.29) (0.39)
8.week -0.353 -0.263
(-0.70) (-0.53)
9.week 0.150 0.0700
(0.31) (0.15)
10.week -0.253 -0.384
(-0.55) (-0.81)
gender 0.387 0.398
(1.06) (1.13)
fresher 0.328 0.327
(0.95) (0.96)
LOFT -0.593 -0.622
(-1.39) (-1.50)
complu -0.500%* -0.507**
(-2.18) (-2.23)
STEM -0.393 -0.526
(-1.16) (-1.58)
L1 Teacher -0.466 -0.343
(-1.05) (-0.79)
_cons 4,493 %% 4.100%** 5.276%** 4.923%%*
(5.56) (4.78) (5.31) (4.99)
N 181 181 180 180
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Table S6.8
Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Perceived Value and
Epistemic Anxiety (with the interaction term)

Epistemic anxiety

Model 5c.2d Model 5c.2¢e Model 5c.2f Model 5c.2g
Online 0.0480 -0.0631 -0.281 -0.367
(0.04) (-0.05) (-0.23) (-0.30)
Online*Perceived value 1.962 1.294 1.975 1.297
(1.23) (0.78) (1.21) (0.77)
Perceived value 0.521*** 0.521%** 0.522%** 0.531***
(2.95) (3.01) (3.09) (3.21)
5.week 0 0
) Q)
6.week 0.878* 0.917**
(1.96) (2.12)
7.week 0.117 0.164
(0.22) (0.30)
8.week -0.345 -0.250
(-0.68) (-0.50)
9.week 0.153 0.0723
(0.32) (0.15)
10.week -0.239 -0.367
(-0.52) (-0.78)
gender 0.397 0.401
(1.08) (1.14)
fresher 0.327 0.323
(0.94) (0.94)
LOFT -0.598 -0.625
(-1.39) (-1.49)
complu -0.502%%* -0.508%*%*
(-2.18) (-2.22)
STEM -0.410 -0.531
(-1.20) (-1.58)
L1 Teacher -0.478 -0.353
(-1.06) (-0.80)
_cons 3.665%** 3721 %% 4.304%** 4.429%**
(3.06) (3.05) (3.23) (3.35)

N 181 181 180 180




Table S6.9
Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Curiosity and Intended
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efforts
Intended efforts
Model 5d.1a Model 5d.1b Model 5d.1c Model 5d.1%
Online 0.0653 0.0872 0.241 0.324
(0.43) (0.54) (1.07) (1.33)
Curiosity 0.290%*** 0.285%** 0.307%** 0.302%**
(4.57) (4.63) (4.42) (4.46)
5.week 0 0
) Q)
6.week 0.194 0.246
(0.91) (1.16)
7.week 0.221 0.147
(0.81) (0.52)
8.week -0.165 -0.263
(-0.63) (-0.99)
9.week -0.211 -0.263
(-0.82) (-1.08)
10.week 0.0355 0.0203
(0.13) (0.07)
gender -0.0731 -0.0823
(-0.40) (-0.46)
fresher -0.262 -0.264
(-1.54) (-1.54)
LOFT -0.0339 -0.0475
(-0.19) (-0.26)
complu 0.121 0.137
(0.91) (1.02)
STEM -0.301* -0.321*
(-1.80) (-1.96)
L1 Teacher 0.336 0.396*
(1.49) (1.72)
_cons 3.260%** 3.245%%% 3.234%%* 3.20]%**
(10.37) (9.43) (7.85) (7.24)
N 181 181 180 180
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Table S6.10
Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Curiosity and Intended
efforts (with the interaction term)

Intended efforts
Model 5d.1d Model 5d.1e Model 5d.1f Model 5d.1g
Online 0.452 0.464 0.757 0.862
(0.71) (0.76) (1.13) (1.39)
Online*Curiosity -0.0838 -0.0816 -0.106 -0.110
(-0.67) (-0.68) (-0.83) (-0.92)
Curiosity 0.332%** 0.326%** 0.362%** 0.358%**
(3.71) (3.95) (3.61) (3.88)
5.week 0 0
) Q)
6.week 0.173 0.221
(0.80) (1.02)
7.week 0.218 0.147
(0.78) (0.50)
8.week -0.180 -0.293
(-0.69) (-1.11)
9.week -0.224 -0.278
(-0.87) (-1.13)
10.week 0.0102 -0.0111
(0.04) (-0.04)
gender -0.0737 -0.0841
(-0.40) (-0.46)
fresher -0.238 -0.236
(-1.40) (-1.41)
LOFT -0.0606 -0.0750
(-0.34) (-0.42)
complu 0.128 0.144
(0.96) (1.06)
STEM -0.309%* -0.330*
(-1.81) (-1.97)
L1 Teacher 0.361 0.422%*
(1.62) (1.86)
_cons 3.066%** 3.072%** 2.968%** 2.943%**
(7.10) (7.36) (5.97) (6.25)
N 181 181 180 180




Extended Regression Models and Results regarding Whether and How Online/Offline

Table S6.11
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Learning Environments Impact the Correlation between Learners’ Epistemic Anxiety and

Intended efforts
Intended efforts
Model 5d.2a Model 5d.2b Model 5d.2¢ Model 5d.2%
Online 0.0159 0.00349 0.0209 0.00309
(0.37) (0.08) (0.47) (0.07)
Epistemic anxiety 0.0924 0.119 0.186 0.255
(0.56) (0.68) (0.77) (0.98)
5.week 0 0
) Q)
6.week 0.0941 0.153
(0.41) (0.66)
7.week 0.0333 -0.0255
(0.12) (-0.09)
8.week -0.306 -0.362
(-1.09) (-1.26)
9.week -0.408 -0.443
(-1.44) (-1.62)
10.week -0.146 -0.131
(-0.52) (-0.45)
gender 0.160 0.131
(0.78) (0.63)
fresher -0.418** -0.414**
(-2.32) (-2.26)
LOFT -0.116 -0.133
(-0.55) (-0.63)
complu 0.209 0.215
(1.51) (1.47)
STEM -0.215 -0.248
(-1.16) (-1.36)
L1 Teacher 0.221 0.259
(0.90) (1.02)
_cons 4.53]*** 4.654%** 4.696*** 4 .83(%**
(28.01) (21.17) (14.27) (12.94)
N 181 181 180 180




Table S6.12
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Extended Regression Models and Results on Whether and How Online/Offline Learning
Environments Impact the Correlation between Learners’ Epistemic Anxiety and Intended

efforts (with the interaction term)

Intended efforts
Model 5d.2d Model 5d.2¢ Model 5d.2f Model 5d.2¢g
Online 0.256 0.330 0.394 0.503
(0.87) (1.12) (1.03) (1.25)
Online* Epistemic anxiety -0.0508 -0.0645 -0.0621 -0.0709
(-0.60) (-0.77) (-0.72) (-0.82)
Epistemic anxiety 0.256 0.330 0.394 0.503
(0.87) (1.12) (1.03) (1.25)
5.week 0 0
) )
6.week 0.101 0.164
(0.43) (0.70)
7.week 0.0601 0.0108
0.21) (0.04)
8.week -0.319 -0.374
(-1.13) (-1.30)
9.week -0.405 -0.427
(-1.43) (-1.54)
10.week -0.130 -0.105
(-0.46) (-0.35)
gender 0.190 0.167
0.91) (0.79)
fresher -0.425%%* -0.422%%*
(-2.38) (-2.31)
LOFT -0.116 -0.136
(-0.55) (-0.64)
complu 0.210 0.217
(1.49) (1.45)
STEM -0.215 -0.246
(-1.16) (-1.35)
L1 Teacher 0.237 0.284
(0.94) (1.08)
_cons 4.459%** 4.556%** 4.594%** 4.694%**
(22.36) (17.33) (12.30) (10.88)
N 181 181 180 180




Table S6.13
Extended Regression Models and Results regarding Whether and How Online/Offline
Learning Environments Impact the Correlation between Learners’ Epistemic Emotions
(Curiosity and Epistemic Anxiety) and Intended efforts

Intended efforts
Model 5d.3a Model 5d.3b Model 5d.3¢c Model 5d.3
Online 0.0652 0.0939 0.240 0.329
(0.42) (0.57) (1.06) (1.35)
Curiosity 0.290%*** 0.287%** 0.306%** 0.304***
(4.62) (4.72) (4.42) (4.50)
Epistemic anxiety 0.000345 -0.0112 0.00281 -0.0151
(0.01) (-0.29) (0.07) (-0.38)
5.week 0 0
) Q)
6.week 0.204 0.261
(0.96) (1.24)
7.week 0.223 0.151
(0.82) (0.53)
8.week -0.168 -0.266
(-0.64) (-1.00)
9.week -0.208 -0.261
(-0.81) (-1.07)
10.week 0.0328 0.0145
(0.12) (0.05)
gender -0.0737 -0.0785
(-0.40) (-0.43)
fresher -0.263 -0.257
(-1.54) (-1.49)
LOFT -0.0325 -0.0554
(-0.18) (-0.30)
complu 0.123 0.128
(0.92) (0.93)
STEM -0.300* -0.329**
(-1.78) (-1.98)
L1 Teacher 0.337 0.391*
(1.49) (1.68)
_cons 3.259%*:* 3.270%** 3.225%** 3.245%%*
(9.42) (8.83) (7.28) (6.91)
N 181 181 180 180




