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ABSTRACT

Background: Achievement emotions have been proven as important indicators of students’
academic performance in traditional classrooms and beyond. In the online learning contexts,
previous studies have indicated that achievement emotions would affect students’ adoption
of self-regulated learning strategies and further predict their learning outcomes. However, the
pathway regarding how different positive and negative achievement emotions might affect
students’ burnout through self-regulated learning among medical students in online learning
environments remains unclear. In this study, the aim is to investigate how achievement
emotions and self-regulated learning predict burnout among medical students in online
education.

Methods: This study involved 282 medical students who had attended online courses due to
the sudden shift of learning mode caused by the COVID-19 pandemic in 2022. Confirmatory
factor analysis was performed to examine the hypothesized factor structure, and structural
equation modelling was conducted to test the hypothesized relationships among factors.
Results: The results of structural equation modelling revealed that medical students’
self-efficacy positively predicted their enjoyment ($=.57) and online self-regulated
learning (B =.54). Learning-related boredom inhibited students’ adoption of online self-
regulated learning strategies (B =-.24), and it was positively associated with their
burnout (B =.54). Learning-related anxiety was a positive predictor of online self-
regulated learning (B =.38).

Discussions: The results of this study suggest that achievement emotions experienced by
medical students had a significant impact on their online self-regulated learning and burnout.
Specifically, the experience of learning-related boredom was detrimental to the adoption of
self-requlated learning strategies and increased the likelihood of burnout. However, learning-
related anxiety, despite being a negative achievement emotion, was positively associated
with students’ online self-regulated learning. These findings have important implications for
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online teaching and learning, particularly in the post-pandemic era.

Introduction

The COVID-19 pandemic has accelerated the shift
towards online teaching and learning in higher education
[1]. The sudden change has brought numerous chal-
lenges to both teachers and students [2], such as limited
experience with online platforms, and a lack of non-
verbal communication, which may impede students’
motivation and engagement in learning [3]. These diffi-
culties exacerbated the negative achievement emotions
experienced by students [4]. For example, learning-
related boredom during distance learning significantly
increased due to the prolonged pandemic situation [5].
According to the control-value theory [6], achieve-
ment emotions include both positive emotions, such as
enjoyment, and negative emotions, such as boredom and
anxiety. Achievement emotions could be triggered by
both social and cultural antecedents (e.g., learning envir-
onments), and individual antecedents (e.g., self-efficacy)

[7,8]. On the other hand, achievement emotions have
also been found to be essential determinants for students’
academic achievements [9,10] and perceived learning
experiences [10-13]. Studies conducted in online settings
also concluded with similar findings [14].

To further examine how achievement emotions may
influence learning outcomes and the mediating roles of
other constructs, previous studies have looked into stu-
dents” use of learning strategies. Positive achievement
emotions, such as enjoyment, have been shown to
increase the adoption of cognitive and metacognitive
learning strategies [15]; while negative emotions, such
as boredom, can impede the activation of relevant learn-
ing strategies [10,16]. Similar findings have been reported
in online learning environments where students with
higher levels of boredom tend to struggle with time
management skills in completing online tasks [17].
However, studies have also yielded contradictory results
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regarding the effect of negative achievement emotions.
For example, frustration has been found to be a positive
predictor of metacognition in online learning [18].
A more recent study also found learning-related anxiety
positively predicted students’ perceived knowledge
improvements in online learning during the pandemic
era. This was attributed to the heightened anxiety moti-
vating students to study harder, with the fear of loss of
academic year due to COVID-19 [4].

Regarding the relationship between achievement
emotions and burnout [19], prior research has found
that positive achievement emotions were negatively asso-
ciated with burnout, whereas negative achievement emo-
tions were positively correlated to burnout [20]. The high
prevalence of burnout among medical students in both
pre-clinical and clinical years has garnered attention from
researchers, given its detrimental effect on students’ per-
sonal and professional development [21]. However, the
pathway through which specific positive and negative
achievement emotions might affect medical students’
burnout via mediating factors, such as the use of learning
strategies, remains unclear. Therefore, the purpose of this
study is to fill this research gap by investigating the
structural relationships among self-efficacy, achievement
emotions, online learning strategies, and burnout in
online learning environments among medical students.
Based on the literature, the proposed model is shown in
Figure 1 where we hypothesized:

H1. Self efficacy predicted students’ achievement emo-
tions, online self-regulated learning (SRL) and
burnout.

Hla. Self-efficacy positively predicted students’

enjoyment.

H1b. Self-efficacy negatively predicted anxiety and
boredom.

Hlc. Self-efficacy positively predicted students’
online SRL.
H1d. Self-efficacy negatively predicted students’
burnout.
H2. Achievement emotions predicted students’
online SRL.
H2a. Enjoyment positively predicted students’
online SRL.
H2b. Boredom negatively predicted students’
online SRL.
H2c.
Anxiety  negatively  predicted  students’
online SRL.

H3. Negative achievement emotions positively pre-
dicted students’ burnout.

H3a. Anxiety positively predicted students’ burnout.

H3b. Boredom
burnout.

positively  predicted  students’

H4. Students’ online SRL negatively predicted stu-
dents’” burnout.

Methods
Context

This study was conducted in one medical school in
Hong Kong and another medical school in southern
mainland China. The study was approved by the
Human Research Ethics Committee of the designated
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Figure 1. The hypothesized theoretical model of achievement emotions, online self-regulated learning and burnout.



university in Hong Kong (Ref No. EA220140).
During the spring semester of 2022, the fifth wave
of COVID-19 in Hong Kong and southern China
necessitated a shift again from face-to-face teaching
and learning to online mode. In response to this
sudden shift, both faculties were required to offer
fully online learning activities. Throughout the spring
semester, all teaching and learning activities were
conducted online in both medical schools. This
involved synchronous delivery of problem-based
learning and lectures via Zoom, as well as asynchro-
nous delivery of e-learning modules through respec-
tive learning management systems.

Procedures

In late April of 2022, after three months of immer-
sion in the online learning environment, an invitation
to participate in an online survey was sent out to
approximately 844 undergraduate and postgraduate
medical students in both universities. The study
received a total of 320 responses, resulting in
a response rate of 38%. Among the respondents, 38
students only completed the demographic informa-
tion section of the survey. As their demographics
were similar to those of the other respondents, we
considered this data to be missing at random
(Scheffer, 2002). Thus, excluding the incomplete
responses would not have an impact on the study
results.

After excluding the incomplete data, this study
included 282 respondents, of which 82 (29%) were
undergraduates and 200 (71%) were postgraduate
students. The undergraduate students were all from
the MBBS program in the designated universities,
while the postgraduate students had finished their
MBBS degree and were primarily enrolled in the
clinical oncology specialization.

Measurements

The survey included five instruments. Each item
employed a 5-point, Likert-scale agreement response.

Self-efficacy

Motivational beliefs were measured using the 7-item
self-efficacy subscale in Motivated Strategies for
Learning Questionnaire (MSLQ) [22]. This instru-
ment has been shown to be a valid measure in
assessing medical students’ motivational beliefs
[23]. To suit the online learning context, minor
adjustments were made to each item. For example,
the original item ‘T expect to do well in the class’
was modified to ‘T expect to do well in the online
class’)
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Achievement emotions

Students’ discrete achievement emotions were mea-
sured using three subscales: enjoyment, anxiety, and
boredom from Achievement Emotions
Questionnaire — Shortened Version (AEQ-S) [24].
This shortened version has achieved satisfactory relia-
bility and correlates substantially with the original
AEQ, which has shown to be a valid measure and
thus widely adopted in the education and psychology
field [25]. The brevity of AEQ-S is beneficial in redu-
cing the likelihood of participants dropping the sur-
vey [24].

Each subscale comprises four items that assess the
specific emotions perceived by the students. A few
items were revised to suit the online learning context.
For example, the original item ‘I get tense and ner-
vous while studying” was modified to ‘T get tense and
nervous while studying online.’

Online self-regulated learning strategies

Students’ online SRL were measured through six sub-
scales adopted from the Online Self-regulated
Learning Questionnaire (OSLQ) [26]. The six sub-
scales are goal setting, environmental structuring,
task strategies, time management, help seeking and
self-evaluation, which comprise a total of 24 items.
This instrument was specifically developed for online
learning contexts, and it has been widely employed in
assessing adult learners’ online self-regulated learning
[27,28].

Burnout

Students’ burnout was measured using two 5-item
subscales: emotional exhaustion and Cynicism from
the Maslach Burnout Inventory - Student Survey
(MBI-SS) [29]. The five-point scale ranges from 1
(Never), 2 (Sometimes), 3 (About half of the time),
4 (Mostly) to 5 (Always). To avoid redundancy with
the items regarding participants’ self-efficacy, the
subscale of Academic Efficacy (AE) in MBI-SS was
not adopted. In general, MBI-SS was designed for
students across various disciplines and has been vali-
dated among medical students [30]. To ensure that
the scale could be adapted to the online context,
minor adjustments were made to some items. For
example, the original item ‘I feel used up at the end
of the day at school’ was modified to ‘T feel used up at
the end of the day after studying online’.)

Data analysis

Descriptive statistics of each variable were conducted.
Pearson correlations between each variable were cal-
culated after the reliability test. Confirmatory Factor
Analysis (CFA) was performed to examine the
hypothesized factor structure [31]. Finally, the
Structural Equation Modelling (SEM) was conducted
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to evaluate the hypothesized conceptual model (see
Figure 1) [32]. The CFA and SEM were conducted in
AMOS 28.0 using Maximum Likelihood Estimation
as the estimation method, since the factors are cate-
gorical variables with five degrees [33].

The Model fit index was estimated using the primary
first indices recommended by Hu and Bentler (1999)
[34]. Four statistical indices regarding the degree of
fitness would be reported: the chi-square goodness-of-
fit (x2), the Root Mean Square Error of Approximation
(RMSEA),the comparative fit index (CFI) and the
Tucker-Lewis index (TFI). [35" [36] For RMSEA,
when the value is smaller than .08/.05, it would reflect
an acceptable/good model fit. For TLI and CFA, a value
>.95/.90 would exemplify good/acceptable model fit.

As suggested by Sideridis et al., (2014) [37], if each
indicator demonstrates adequate reliability and normal-
ity, it would be sufficient to estimate models with three
or more latent variables when the sample sizes are
greater than 100. The current study had largely met
these prerequisites and therefore be capable to adopt
CFA and SEM to answer the research questions.

Results
Internal consistency of each instrument

The Cronbach’s alpha (a) was calculated for all scales.
The Cronbach’s alphas for the 7 self-efficacy items and 24
online SRL items are .92 and .95 respectively. Within the
AEQ-S, the Cronbach’s alphas for the 4 items under each
learning-related emotion (enjoyment, anxiety and bore-
dom) are .74, .79 and .85 respectively. The burnout
inventory was found to be highly reliable as well (10
items, o =.90). The Cronbach’s alphas of all the instru-
ments adopted were above 0.7, indicating an acceptable
internal consistency [38]. The skewness of all variables
ranged from —1 to 1, and the kurtosis coefficients were all
within -2 to 2, indicating that the data is normally dis-
tributed [39].

Table 1. Descriptive statistics.

Descriptive statistics

The descriptive statistics of all the variables are dis-
played in Table 1. The mean scores for self-efficacy
(M =3.62, SD =.85) and online SRL (M =3.52, SD
=.78) represented moderately high levels of beliefs in
the respondents’ learning capability and the active
adoption of strategies used in online learning. The
respondents reported occasional experiences of learn-
ing-related enjoyment (M =3.64, SD =.75), but the
levels of anxiety (M =3.2, SD=.85) and boredom
(M =2.89. SD =.93) were also found to be consider-
able. The mean score of burnout (M = 2.63, SD =.79)
indicates that the respondents experience this nega-
tive feeling almost half of the time during online
learning.

Pearson  correlation test was performed
(see Table 2). Significant correlations were found
between enjoyment and online SRL(r=.530,
p < 0.001) as well as anxiety and online SRL
(r =.232, p<0.001). Burnout was positively corre-
lated with anxiety (r=.430, p <0.001) and boredom
(r=.587, p<0.001).

Measurement model

The CFA was performed to test the fitness of the six
latent variables (self-efficacy, learning-related enjoy-
ment, anxiety, boredom, online SRL and burnout).
The results of maximum likelihood estimation
showed acceptable local interdependence of the six
latent variables, ¥2(309) = 585.293, p <.001, CFI = .94,
TLI = .93, RMSEA = .056. The results of CFI, TLI and
RMSEA fit the cut-off criteria suggested by Hu and
Bentler (1999) [34], thereby indicating a reasonable
factor structure for the hypothesized model. The
details regarding the results of the measurement
model are shown in Table 3.

Variable No. items M SD a Range Skewness Kurtosis
Self-efficacy 7 3.62 .85 91 1-5 -.81 .82
Enjoyment 4 3.64 75 74 1-5 -77 1.20
Anxiety 4 3.2 .85 .79 1-5 -.56 .07
Boredom 4 2.89 93 .85 1-5 -.13 -.55
Online SRL 24 3.52 78 .95 1-5 -.70 .61
Burnout 9 2.63 .79 9 1-5 .66 33
Table 2. Correlations among the study variables.
Variable 1 2 3 4 5 6 7
1.5elf-efficacy 65744 17 056 638%+* 561%+* -072
2.Enjoyment - 245%** .089 530*** A81*¥* .003
3.Anxiety - 616%** 232%%* 110 A430%**
4.Boredom - .056 .057 587%**
5.0nline SRL - A466** —-.069
6.Satisfaction - -.118*
7.Burnout -

Note: *p<.05, **p<.01, ***p<.001.
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Table 3. Results for the measurement model (N = 309).

Standardized
Latent variable Item Factor Loading Estimate (FLE) SE
Self-efficacy MSLQ_1 827%*% -
MSLQ_2 J46*** .07
MSLQ_3 J27*** .06
MSLQ_4 .828*** .06
MSLQ_5 782%** .07
MSLQ_6 .808*** .06
MSLQ_7 .854%** .06
Enjoyment AEQS_1 636%** -
AEQS_2 668*** 12
AEQS_3 682%** RE]
AEQS_4 594*** 12
Anxiety AEQS_5 681%** -
AEQS_6 693%** .10
AEQS_7 .700%** .10
AEQS_8 689*** .10
Boredom AEQS_9 .807%** -
AEQS_10 TJ70*** .07
AEQS_11 3% .07
AEQS_12 .783*** .07
Online SRL Goal setting .880%** -
Environment structuring 855%** .05
Task strategies 784%%* .06
Time management 877%** .05
Help seeking 809*** .05
Self-evaluation 824%%* .05
Burnout Emotional exhaustion .890%** -
Cynicism .920%** .06

Note: ***p<.001.

D37

Boredom

*p<0.05; **p<0.01; ***p<0.001

Figure 2. The results of SEM.
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Structural model

SEM was performed to test the structural relation-
ships among self-efficacy, achievement emotions,
online SRL, and burnout. The results of SEM were
presented in Figure 2. The hypothesized model
demonstrated good model fit: y* (1251, N =282) =

2037.37, p<0.001; CFI=.91; TLI=.90, RMSEA
=.047, with the 90% confidence interval of
[.044, .051].

Self-efficacy had a direct and positive effect on
learning-related enjoyment (B =.58, p <.001), but it
did not predict anxiety (p=.120, p >.05) and boredom
(p=.061, p >.05). In addition, self-efficacy had a direct
and positive effect on online SRL (p =.54, p <.001).
While the coefficient was negative, self-efficacy did
not have a direct and significantly negative effect on
burnout (p=-.083, p >.05).

Regarding the relationship between achievement
emotions and online SRL, learning-related enjoyment
did not significantly and positively predict students’
online SRL (f=.085, p>.05). Learning-related bore-
dom, while not correlating with online SRL (shown in
Table 2), negatively predicted online SRL (B =-.24, p
<.01), but learning-related anxiety, as a negative
learning-related emotion, led to a positive impact on
online SRL (f=.38, p<.01).

Regarding the relationship between native achieve-
ment emotions and burnout, while boredom had
a direct and positive effect on burnout (f=.54, p
<.001), anxiety did not have a significantly positive
effect on it (f=.059, p > .05).

Lastly, online SRL did not significantly and nega-
tively predict burnout (f=-.119, p >.05).

Discussion

This study provides a structural model that investi-
gates the relationships among medical students’ self-
efficacy, achievement emotions, online SRL, and
burnout in online learning. The major findings of
this study indicate that learning-related boredom
negatively predicted online SRL and positively pre-
dicted students’ burnout, which supported out H2b &
H3b. Interestingly, learning-related anxiety, as
a negative achievement emotion, positively predicted
students’ adoption of online SRL strategies. This find-
ing rejected our hypothesis H2c.

Boredom as a negative predictor of online SRL

The negative impact of boredom on students’ online
SRL has confirmed what the control-value theory
suggests [6-8,40]. Learning-related boredom, as
a deactivating emotion, has inhibited the adoption
of online SRL strategies among medical students.
This result is also consistent with previous findings

indicating boredom as a negative predictor of educa-
tional involvement and emotional autonomy [41,42].
High levels of boredom might result in attention
problems and irrelevant thinking in both traditional
classrooms and online settings [3,43]. Therefore, it
would be unlikely for students to activate effective
cognitive resources while learning. This finding could
enrich the literature regarding the critical effects of
boredom on students’ SRL in the online settings
among medical students [4,44].

The findings of this study have implications for
improving the instructional design of the online
courses. Educators could apply certain tools and stra-
tegies to reduce students’ boredom, increase their
attention and enjoyment in the online courses [45].
For example, game-based learning has been proven to
be able to facilitate students’ engagement and
decrease the degree of boredom experienced by the
students. Thus, teachers could consider adopting
appropriate online games in teaching, so as to moti-
vate and foster enjoyment in online learning environ-
ments [46]. Moreover, educators could state the
relatedness of the learning contents to the real-
world situation. This would be meaningful to stu-
dents’ values regarding the importance of learning
and prevent students from depersonalization and
derealization. In addition, the careful use of different
technologies in online courses would also contribute
to students’ engagement in class [47]. According to
the Cognitive Load Theory [48], sometimes students
would be overloaded due to the varieties of new
technologies introduced, which might result in lear-
ners’ disengagement and burnout. Hence, the instruc-
tional designers are suggested to select only those
appropriate media for online interaction and knowl-
edge transfer. These strategies would be effective in
decreasing boredom and enhancing engagement
among online learners.

Boredom as a positive predictor of burnout

While previous studies have examined the effect of
either positive or negative achievement emotions as
one latent variable on students’ burnout [49], less is
known about the effects of each discrete emotion on
students’ burnout. The result of this study may go
beyond previous reports by showing the linkage
between each discrete emotion and medical students’
burnout.

Our results are consistent with one previous study
suggesting a positive association between boredom
and burnout [50]. It could be explained by the com-
mon negative impacts led by learning-related bore-
dom [51]. Boredom is usually followed by anguish,
doldrums and languor [52]. These feelings are similar
to emotional exhaustion and cynicism, which are the
two major components of burnout. Meanwhile,



learners who feel bored while learning might lose
their interests quickly and thus leading to avoidance
behaviours [53]. Therefore, boredom is regarded as
a negative indicator of students’ learning engagement.
Leiter and Maslach (2017) indicated engagement and
burnout are two relative constructs which are rela-
tively adversely associated with each other 54].
Hence, while boredom disengages students from
learning, the increased level of lethargy and anguish
would trigger the sense of burnout at the same time.

Anxiety as a positive predictor of online SRL

The positive predictive effect of learning-related anxi-
ety on students’ adoption of online SRL rejected our
hypothesis in the study. The result is contradictory to
what most studies have suggested that negative emo-
tions might disengage students from SRL [10]. In our
study, students reported an average of moderate level
of anxiety (M =3.20). It is consistent with previous
research suggesting low or moderate anxiety could be
positively correlated with academic achievement [55],
as well as another study suggesting the positive effect
of learning-related anxiety on students’ perceived
knowledge improvements through proper effort reg-
ulation in online learning during the COVID-19 [4].

Learning-related anxiety was defined as an activat-
ing achievement emotion with medium level of con-
trol to the learning environment [6]. Students with
high levels of anxiety during learning might exagge-
rate the importance of the learning situation and
attempt to enhance the sense of control towards
study [56]. Hence, the strong values of learning per-
ceived by students with high levels of learning anxiety
might set higher goals for themselves. While con-
trolled at a moderate level, learning-related anxiety
could drive learners to devote more effort and
resources to avoid failures. Therefore, it is reasonable
for learners to both adopt and adapt certain learning
strategies more actively and evaluate their learning
performance more frequently. This explanation is
also in accord with the previous findings which pro-
posed negative activating emotions (i.e., frustration)
could lead to positive effects on learners’ metacogni-
tion [18]. In addition, they further suggested that
what are considered negative emotions do not neces-
sarily always lead to negative outcomes and vice versa
[6-8], we should always consider those emotion con-
structs as dynamic elements working in particular
contexts.

Additionally, the characteristics of medical students
would also relate to the previous explanation regarding
the positive predictive effects of anxiety on online SRL.
Medical students are considered as highly competitive
and self-regulated learners [57]. Hence, learning-related
anxiety experienced by medical students is always con-
sidered relatively high, due to the excessive academic
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loads and the difficulties implied in the knowledge [58].
In the current distant education, while changes in
teaching mode interrupted their learning pace and
plans, it is likely that they will devote more resources
to regulate themselves in order to react to the uncer-
tainty embedded in the learning environment [59]. For
medical students in senior years as well as graduate
medical students, their self-regulated skills have been
trained through previous practice. Therefore, they
might be more familiar with how to adjust themselves
in response to the unavoidable anxiety and stress
embedded in their learning activities. In addition, cul-
tural influence should also be considered when looking
into emotions experienced by medical trainees [60].
Asian students in general exhibited higher anxiety and
self-doubt, for example than European students, despite
their high academic achievement [61,62]. It is explained
that the collectivist-oriented culture and family
dynamics such as pressure to excel in academics con-
tribute to Asian students’ overall high anxiety. As
a result, Asian students can be more tolerant of higher
anxiety (tougher), thus would not affect their SRL or
academic achievement [63]. This could probably also
explain why in our study anxiety does not have
a positive effect on burnout. Future studies could
explore more cultural differences when examining the
relationships between emotions and burnout.

Finally, while medical students’ adoption of
online SRL strategies is negatively correlated to
their burnout, it cannot predict the occurrence of
burnout in the final structural model. This result
could be explained by the investigation conducted
by Mheidly et al., which indicated the mediating role
of coping strategies on the relationship between
learning strategies and burnout [64]. Although med-
ical school stressors are one of the major antece-
dents of students’ burnout, there are many
approaches that could buffer the negative effects of
the stress from the learning environment. Despite
the effective adoption of learning strategies, students
could also activate relevant coping strategies, such as
maintaining supportive relationships with peers,
expressive distressing emotions and actively seeking
help when needed, in order to reduce the level of
burnout [65]. Future research could further examine
the protective factors of burnout in different learn-
ing environments and contexts.

It should also be mentioned that this study is not
without limitations. Firstly, the participants of the
studies were from a convenience sample, which
might result in selection bias. Students who com-
pleted the questionnaire in this survey might be
more interested in the issues that were investigated
in this study, and thus they might be more sensitive
to their emotions than those who did not participate
in the study.
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In addition, this study examined these variables
using aptitude scale by collecting survey data. It is
possible that some subjects might fail to assess them-
selves accurately, or they might give some more
socially acceptable answers. Future studies could
adopt multidimensional data to examine those psy-
chological constructs, such as using eye tracking data
or microanalysis interview to examine students’ SRL
[66,67], or using EEG, ECG to measure students’
emotional state while learning [68].

Conclusions

Our study confirmed that learning-related boredom
inhibited students’ online SRL [6,8] and increased the
degree of burnout experienced by them. However, in
contrast to previous literature suggesting a negative
effect of anxiety on learning [9,61], we found that
learning-related anxiety was in fact, positively asso-
ciated with the adoption of online SRL strategies. This
could be explained by medical students’ intention of
enhancing their control of the learning environment, in
response to the uncertainties embedded in the online
learning. The results emphasized the importance of
managing medical students’ burnout by reducing bore-
dom-related learning experience in the online courses,
while also exploring the positive effects of a moderate
level of learning-related anxiety by providing relevant
support, such as effort regulation.
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