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ABSTRACT
Introduction: This article reports the results of a study conducted to assess the mediating
effects of grit and learning agility on the relationship between academic burnout and learning
engagement among undergraduate students.
Methods: A cross-sectional survey was conducted using a self-report questionnaire.
Undergraduate students (N¼ 344) were recruited from one university in South Korea (58.0%
female; average age 21.43) to complete assessments of academic burnout, grit, learning agility,
and learning engagement. Data were analysed using descriptive statistics, Pearson’s correlation
coefficient, hierarchical regression and bootstrapping to verify the multiple parallel medi-
ation effect.
Results: We found that the direct effect of academic burnout on learning engagement
(B¼�0.26, p<.001) and the indirect effect of academic burnout as mediated by learning agility
(B¼�0.13; 95% CI, �0.20��0.06) were significant. This finding confirmed that 33.3% of the
total effect of academic burnout on learning engagement was the result of indirect effects via
learning agility.
Conclusion: These results indicate the necessity of developing an educational programme that
focuses not only on reducing academic burnout but also on improving learning agility to
increase undergraduate students’ learning engagement. This study contributes to the develop-
ment of a curriculum aimed at increasing the effectiveness of university education, promoting
learning engagement, and reducing academic burnout.

KEY MESSAGE

� Our study reports that academic burnout has both a direct effect on learning engagement
and an indirect effect via learning agility. Learning agility mediates the relationship between
academic burnout and learning engagement among undergraduate students.

� Although grit has been reported by many previous studies to mediate the relationship
between the tendency to pursue happiness and the willingness to continue learning and
effectively improving one’s academic achievement and ability, our study did not find any
mediating effect via grit in this context.

Abbreviations: DFFIT: difference in fit; GPA: grade point average; IRB: institutional review board;
MBI-SS: Maslach Burnout Inventory-Student Survey; SPSS: Statistical Package for Social Science;
VIF: variance inflation factor; VUCA: volatility, uncertainty, complexity, and ambiguity

ARTICLE HISTORY
Received 21 February 2022
Revised 24 August 2022
Accepted 3 September 2022

KEYWORDS
Academic burnout; learning
engagement; grit; learning
agility; mediating effect

Introduction

Learning engagement is an important factor with
respect to evaluating the quality of college education
and improving the academic ability of undergraduate
students [1]. Therefore, it is important to explore strat-
egies for increasing the learning engagement of
undergraduate students to improve their quality of
learning. It has been suggested that learning

engagement is a significant factor in improving learn-

ing satisfaction [1]. Flow can help individuals abandon

self-consciousness, integrate the self [2], reduce burn-

out [3], and improve their sense of well-being [4]. On

the other hand, contemporary society is unpredictable

and is considered to have entered an era that is char-

acterised by volatility, uncertainty, complexity, and

ambiguity (VUCA) [5]. In these times, especially in
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Korea, as undergraduate students complete their stud-
ies, make career decisions, and prepare for employ-
ment, the primary goal of their learning is to enable
them to enter the workforce. For this reason, under-
graduate students may experience exhaustion due to
long-term academic burnout [6]. More than 30% of
college students complain of psychological distress
and burnout symptoms resulting from extreme stress,
and college students’ burnout is significantly corre-
lated with suicidal thoughts and even suicide
attempts, in severe cases [7]. Therefore, academic
burnout is emerging as a global problem affecting
undergraduate students, and it has a significant
impact on students’ mental health and academic
achievement [8,9].

Academic burnout can occur when students experi-
ence chronic academic stress for an extended period
of time and fail to resolve it effectively [10]. Academic
burnout has been commonly used as an indicator of
learning engagement in previous studies [11–13].
Learning engagement has been linked to good aca-
demic performance [14,15]. As previously shown,
lower levels of engagement are associated with ele-
vated levels of depressive symptoms and burnout
among medical students [16]. In contrast, grit is an
essential factor with respect to controlling students’
academic burnout [17,18]. Grit is an essential charac-
teristic for learners and predicts high achievement and
low dropout rates in various fields, including educa-
tion [19,20]. Moreover, grit has been found to have a
significantly beneficial effect on performance after
controlling for the effects of intelligence, experience,
and talent in a specific field as well as demographic
variables that affect individual achievement [19,20].

Learning agility has attracted attention as a critical
talent requirement for the future of society [21], and
talented people with high learning agility are highly
likely to emerge as core talent [22,23]. People with
excellent learning agility enjoy learning and growing
by continually seeking new challenges, actively solicit-
ing feedback from others, and reflecting on their
experiences; thus, there is a strong possibility that
practical results can be produced by studying these
factors [21]. Additionally, people with high learning
agility are likely to have a high degree of learning
engagement. Previous studies have shown that the
learning agility of corporate workers and teachers sig-
nificantly influences their innovative work behaviour
or workflow as a mediating or independent variable
[24,25]. The learning agility model developed by
DeRue and colleagues [26] suggests that contextual
and environmental factors associated with individuals

and organisations influence learning agility and that
learning agility leads to positive outcomes. However,
most previous studies have focussed on workers, and
few studies have investigated university students. It is
necessary to verify the relationship between college
students’ learning agility and performance variables.

University education should focus on grit, which is
an attribute of learners, and ways of increasing grit
should be developed to reduce academic burnout and
negative experiences among undergraduate students.
Accordingly, the roles of grit and learning agility in
the relationship between academic burnout and learn-
ing engagement require extensive investigation. Most
previous studies focussing on college students’ learn-
ing engagement have been exploratory-level studies
that have identified the variables that influencing
learning engagement and subsequently analysed that
influence. The ways in which these variables are
related to students’ learning engagement remain
unknown. It is particularly difficult to find studies that
identify the variables that mediate the relationship
between academic burnout and learning engagement.
Grit and learning agility were chosen in this work as
potential mediators of academic burnout and learning
engagement, and these variables (grit and learning
agility) can mediate the impact of academic burnout
on learning engagement. Confirming the mediating
effects of grit and learning agility on the relationship
between academic burnout and learning engagement
could facilitate the development of effective strategies
to improve learning engagement by focussing on grit
and learning agility.

Aims

This study aimed to identify the levels of grit, learning
agility, learning engagement, and academic burnout
exhibited by undergraduate students and to examine
the mediating effects of grit and learning agility on
the impact of academic burnout on learning engage-
ment. The specific research goals of this study were as
follows: (1) to identify the relationships among under-
graduate students’ academic burnout, grit, learning
agility, and learning engagement; (2) to examine
whether undergraduate students’ academic burnout
affects their learning engagement; and (3) to deter-
mine whether grit and learning agility have multiple
mediating effects on the relationship between aca-
demic burnout and learning engagement.

We hypothesised that students with higher grit and
learning agility would exhibit higher levels of learning
engagement. We also hypothesised that academic
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burnout affects learning engagement, whereas grit
and learning agility mediate the impact of academic
burnout on learning engagement.

Methods

Study design and setting

This study employed a cross-sectional survey to assess
academic burnout, grit, learning agility and learning
engagement among college students enrolled at a
regional university in South Korea.

Sampling and participants

The participants included undergraduate students
enrolled at a regional university in South Korea, who
were recruited between December 04 and 20, 2019. In
Korea, nursing school admissions have remained
highly competitive. The Korean government [27] has
increased the quota for nursing department admis-
sions by 30% to solve the problem of a shortage of
nurses associated with the increased demand for nurs-
ing services resulting from the ageing population and
changes in the healthcare environment. As a result,
the nursing department is primarily selected as a
major by undergraduates, although an increasing
number of students in other majors are beginning to
choose nursing as a second major due to the stability
associated with nursing jobs. Therefore, to better
improve our understanding of the current generation
of nursing students, it is necessary to develop a better
understanding of the characteristics of undergraduate
students in general, accordingly, undergraduate stu-
dents from regional universities were included as par-
ticipants in this study.

The number of subjects was calculated using the
G�Power 3.1.9.2 program (Faul, et al., Universitat Kiel,
Germany). The F test for ANOVA was conducted with
respect to seven groups, revealing a significance level
(a) of 0.05, a power (1-ß) of 95%, and an effect size (f)
of 0.25 (medium effect size). As a result, the required
number of samples was calculated to be 343, and 350
people were sampled to account for dropout.

Ethical considerations

This study was conducted after receiving approval
from the IRB of Changwon National University
(Approval number: 1040271-201910-HR-032). The IRB
approved our study and deemed written informed
consent to be unnecessary. Following approval by the
IRB, we collected data after obtaining oral informed

consent from the participants. We described the study
to the students, explained the purpose of the study,
noted that the participants could voluntarily cease
participating in the study at any time and explained
that there was no penalty associated with the choice
not to participate. All participants provided informed
oral consent and reviewed the explanatory documents
associated with the study prior to participating. The
participants completed the questionnaire anonym-
ously and provided no personally identifying informa-
tion. Individuals who voluntarily agreed to participate
in the study were recruited.

Conceptual framework

According to the learning agility conceptual frame-
work developed by DeRue and colleagues [26], learn-
ing agility causes individual differences in the
following three factors: goal orientation, metacognitive
ability, and openness to experience. These factors con-
stitute a basis for understanding an individual’s ability
to learn from experience, and they affect learning agil-
ity via contextual and environmental factors. Learning
agility promotes learning within and through experi-
ence, which leads to positive performance changes
over time. Such agility in learning is an important fac-
tor that can predict an individual’s performance. In a
study involving college students, learning agility was
also found to be an important factor that affects car-
eer preparation behaviour via academic challenges
and adaptation to college life. Thus, our study consid-
ers grit to be a contextual/environmental factor and
assumes that learning agility is a cognitive/behavioural
process that mediates academic burnout and learning
engagement. If our study identifies the mediating
effects of grit and learning agility on the relationship
between academic burnout and learning engagement
and identifies the mechanism by which academic
burnout affects learning engagement, it can serve as a
meaningful contribution to the task of developing a
specific strategy for improving learning engagement.
According to this study, grit and learning agility are
predicted to reduce academic burnout in the context
of university education.

Measurement tools

The questionnaire consisted of two main sections. The
first section included questions related to the demo-
graphic characteristics of participants, such as their
age, gender, grade, academic field, interpersonal rela-
tionships, satisfaction with their major, grade point
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average (GPA), and reason for selecting their major.
The second section collected data pertaining to partic-
ipants’ academic burnout (Appendix 1), grit (Appendix
2), learning agility (Appendix 3), and learning engage-
ment (Appendix 4).

Academic burnout
Academic burnout was measured using the Maslach
Burnout Inventory-Student Survey (MBI-SS). This scale
was initially developed by Schaufeli et al. [28] and was
validated in the context of Korean university students
by Shin et al. [29]. The survey is scored on a 5-point
Likert scale and includes 15 questions, with higher
scores indicating higher levels of academic burnout.
The Cronbach’s a coefficients of the MBI-SS were
measured as ranging from .65 to .86 by Schaufeli et al.
[28], .82 to .86 by Shin et al. [29], and .87 in this study.

Grit
Grit was measured using the grit scale developed by
Duckworth [30]. This scale includes 10 questions and
is scored on a 7-point Likert scale. This scale includes
questions regarding maintaining interest and continu-
ing effort, and higher scores indicate higher levels of
grit. The scale’s Cronbach’s a coefficient was measured
as .85 by Duckworth et al. [19], .81 by Lim [31], and
.74 in this study.

Learning agility
Learning agility was measured using a learning agility
tool developed by Im et al. [21]. This tool uses a 7-
point Likert scale to measure 5 factors (growth orien-
tation, behaviour change, reflection pursuit, self-aware-
ness, and flexible thinking) and includes a total of 22
questions; higher scores indicate higher levels of learn-
ing agility. The scale’s Cronbach’s a coefficients were
measured as ranging from .86 to .91 by Im et al. [21]
and as .89 in this study.

Learning engagement
Learning engagement was measured using a 29-item
adult learner engagement scale developed and vali-
dated by Kim et al. [32]. This tool is scored on a 6-
point Likert scale and includes 29 questions; higher
scores indicate higher levels of learning engagement.
The scale’s Cronbach’s a was measured as ranging
from .65 to .90 by Kim et al. [32] and as .94 in
this study.

Data collection

This study proceeded with the data collection process
after obtaining approval from the institutional review
board (IRB) of the corresponding university. The data
were collected between December 04 and 20, 2019.
For recruitment, departments that allowed data collec-
tion were selected, and 30 to 70 paper questionnaires
were distributed with the help of the departments’
offices following the approval of the study. It took
approximately 15 to 20min for each student to com-
plete the questionnaire. The self-report questionnaires
were completed using paper and pencil. In total, 350
questionnaires were distributed, and 344 question-
naires were completed (a response rate of 98.29%).

Data analysis

We encoded the collected data, conducted¼ data ana-
lysis using Statistical Package for Social Sciences (SPSS)
software for Windows (version 26.0; SPSS Inc., Chicago,
IL, USA) and Hayes’s [33] PROCESS macro, ver. 3.4.1.

A frequency analysis of the subjects’ general char-
acteristics was conducted, and descriptive statistics
were used to analyse academic burnout, grit, learning
agility, and learning engagement. Pearson’s correlation
coefficient analysis was used to analyse the correla-
tions among academic burnout, grit, learning agility,
and learning engagement. A hierarchical regression
analysis was conducted to confirm the mediating
effects of grit and learning agility on the relationship
between academic burnout and learning engagement.
A multiple parallel mediation analysis was conducted
using the PROCESS macro for SPSS ver. 3.4.1 as pro-
posed by Hayes [33] specifically using Model 4. The
significance of the mediating effect was analysed
using the bootstrapping method with a 95% confi-
dence interval.

The independence and normality of and equal vari-
ance in the residuals were determined to assess the
assumptions of the regression analysis. First, the
Durbin-Watson value was measured at 1.996 (approxi-
mately 2.00), indicating no autocorrelation of the error
terms. A case-by-case diagnosis was performed to con-
firm the assumption of the normal distribution of the
error term; the absolute value of the standardised
residual was less than 3, the absolute value of Cook’s
distance was less than 1, and the absolute value of
the standardised difference in fit (DFFIT) was less than
2. Therefore, a normal distribution of the error terms
could be assumed. Multicollinearity was tested, yield-
ing a tolerance limit ranging from 0.12 to 0.89, and
the variance inflation factor (VIF) of the variables
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ranged from 1.20 to 8.64. No multicollinearity prob-
lems were found with respect to the variables. Equal
variance was tested using Breusch–Pagan’s test, indi-
cating p>.05.

Results

General characteristics of participants

In total, 144 (42.0%) participants were male, and 199
(58.0%) participants were female; the participants’
average age was 21.43 (±1.94) years. In total, 73
(21.2%) participants were first-year students, 135
(39.2%) participants were second-year students, 69
(20.1%) participants were third-year students, and 67
(19.5%) participants were fourth-year students.
Regarding their majors, 154 students (44.8%) majored
in the humanities and social sciences, 100 students
(29.1%) majored in the natural sciences, 22 students
(6.4%) majored in the arts or physical fitness, and 68
students (19.8%) majored in engineering. Regarding
the participants’ interpersonal relationships, 168
(49.4%) and 159 (46.8%) of the participants had strong
and average interpersonal relationships, respectively. A
total of 282 students (82.5%) were satisfied with their
majors, and 203 (59.4%) students had GPAs in the
moderate range (GPA 3.0� 3.9); 97 students (28.4%)
chose their major based on employment considera-
tions, while 89 students (26.0%) chose their major
based on their aptitudes and interests (Table 1).

Academic burnout, grit, learning agility, and
learning engagement

A normal distribution was assumed because the skew-
ness and kurtosis values of academic burnout, learning
agility, grit, and learning engagement did not exceed
the cut-off values. The average academic burnout
score was 2.64 (±0.61), and the average grit score was
4.16 (±0.70). The average learning agility score was
5.00 (±0.74), and the average learning engagement
score was 3.36 (±0.71) (Table 1).

Differences in academic burnout, grit, learning
agility, and learning engagement according to
general characteristics

An analysis of differences in academic burnout, grit,
learning agility, and learning engagement according
to participants’ general characteristics (Table 1)
revealed significant differences in academic burnout
by gender (t=-3.77, p<.001), interpersonal relationships
(F¼ 10.59, p<.001), satisfaction with one’s major

(t¼ 7.97, p<.001), GPA (F¼ 5.25, p¼.006), and reason
for selecting one’s major (F¼ 4.74, p<.001). Grit was
significantly higher in males than in females (t=-4.54,
p<.001) as well as in subjects with strong and average
interpersonal relationships (F¼ 24.02, p<.001), those
who were satisfied with their major (t=-3.08, p¼.002),
and those with a GPA above 4.0 (F¼ 6.81, p¼.001).
Learning agility was significantly higher in males than
in females (t¼ 3.85, p<.001) as well as in subjects with
strong interpersonal relationships (F¼ 24.24, p<.001),
those who were satisfied with their major (t=-2.12,
p¼.034), and those whose reason for selecting their
major was to obtain a professional job (F¼ 3.10,
p¼.009). Learning engagement differed significantly
according to gender (t¼ 2.00, p¼.046), interpersonal
relationships (F¼ 8.88, p<.001), satisfaction with one’s
major (t=-3.17, p¼.002), GPA (F¼ 4.78, p¼.009), and
reason for selecting one’s major (F¼ 2.92, p¼.014).

Correlations among academic burnout, grit,
learning agility, and learning engagement

As shown by Pearson’s correlation coefficient analysis
(Table 2), learning engagement was positively corre-
lated with learning agility (r¼.46, p<.001) and grit
(r¼.35, p<.001). In contrast, these variables were nega-
tively correlated with academic burnout (r=-.37,
p<.001). Academic burnout was negatively correlated
with learning agility (r=-.32, p<.001) and grit (r=-.38,
p<.001), and grit was positively correlated with learn-
ing agility (r¼.41, p<.001).

Multiple mediating effects of grit and learning
agility on the relationship between academic
burnout and learning engagement

The mediating effects were assessed by conducting a
hierarchical multiple regression analysis that used four
models to examine the explanatory power of the
related independent variables that influenced learning
engagement (Table 3).

The results of Model I showed that gender, satisfac-
tion with one’s major, GPA, and reason for selecting
one’s major significantly influenced learning engage-
ment. Learning engagement was high among women
(t=-2.15, p¼.032), those who were satisfied with their
major (t¼ 2.01, p¼.045), those with a high GPA
(t¼ 3.04, p¼.003), and those who chose a major based
on professional considerations (t¼ 2.225, p¼.025). The
explanatory power of the variables’ input in Model I
was measured as 9.9% (F¼ 4.346, p<.001).
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In Model II, GPA continued to have a significant
effect on learning engagement, and academic burnout
also had a significant influence. The results showed
that participants with a high GPA (t¼ 2.24, p¼.026)
and those with low levels of academic burnout (t=-
4.72, p<.001) exhibited high levels of learning engage-
ment. The explanatory power of the variables added
to Model II was 15.4% (F¼ 6.101, p<.001).

Model III showed that academic burnout and grit
had significant influences on learning engagement.
Lower levels of academic burnout (t=-3.94, p<.001)
and higher levels of grit (t¼ 3.48, p¼.001) were associ-
ated with increased learning engagement. The variable
included in Model III explained 18.3% of the variance
in learning engagement (F¼ 6.757, p<.001).

In Model IV, the general characteristic variables
were not significant, but academic burnout, grit, and
learning agility had significant influences. Lower levels
of academic burnout (t=-3.30, p¼.001), higher levels of
grit (t¼ 2.16, p¼.031), and higher levels of learning
agility (t¼ 6.02, p<.001) were associated with greater
learning engagement. The variables included in Model

IV (F¼ 9.548, p<.001) explained 26.3% of the variance
in learning engagement.

SPSS PROCESS macro Model 4 was used to con-
struct a multiple parallel mediation model (Table 4,
Figure 1), and bootstrapping was performed to verify
the statistical significance of the mediating effect
(Table 5). The indirect effect coefficient (B) of grit was
measured as �0.06[�0.13, 0.01], which was not statis-
tically significant at the 95% confidence level; how-
ever, the indirect effect coefficient (B) of learning
agility was measured as �0.13[�0.20, �0.06], which
was statistically significant at the 95% confidence
level. The total mediating effect (B) was measured as
�0.18[�0.29, �0.09] and was statistically significant at
the 95% confidence level. Academic burnout was
found to significantly affect learning engagement by
as much as �0.13 when mediated by learning agility,
and PM, the ratio of the indirect and total effects of
learning agility, was measured as 0.333 (Figure 1).
Thus, 33.3% of the total effect of academic burnout
on learning engagement was indirect and mediated
by learning agility.

Discussion

To solve the problems posed by shortage of nurses in
the concrete situation of health care in Korea, the
number of students in nursing colleges has increased,
and as a result, nursing colleges have expanded sig-
nificantly in terms of quantity. However, efforts to
improve nursing students’ management of academic

Table 2. Correlations between learning agility, grit, academic
burnout, and learning engagement (N¼ 344).

Variables
LA Grit AB LE
r (p) r (p) r (p) r (p)

LA 1 .41 (<.001) -.32 (<.001) .46 (<.001)
Grit 1 -.38 (<.001) .35 (<.001)
AB 1 -.37 (<.001)
LE 1

LA: learning agility; AB: academic burnout; LE: learning engagement.

Table 3. Factors influencing learning engagement (N¼ 344).

Variables

Model I Model II Model III Model IV

B t B t B t B t

Constants 3.01 13.20 4.15 12.68 3.29 8.12 1.93 4.33
Gender (0¼male)
Female �0.17 �2.15� �0.07 �0.91 �0.01 �0.12 0.04 0.55
Interpersonal relationships (0¼ poor)
Strong 0.12 0.59 �0.03 0.17 �0.13 �0.63 �0.28 �1.43
Average �0.16 �0.74 �0.19 �0.94 �0.30 �1.47 �0.35 �1.81
Satisfaction with major (0¼ not satisfied)
Satisfied 0.21 2.01� 0.02 0.17 0.02 0.15 0.04 0.37
GPA (0¼ low)
High 0.39 3.04�� 0.28 2.24� 0.20 1.60 0.17 1.44
Moderate 0.15 1.25 0.09 0.75 0.06 0.52 0.08 0.72
Reason for selecting major (0¼ employment)
Social popularity 0.17 0.84 0.16 0.82 0.19 0.99 0.18 0.99
Recommendation 0.01 0.06 �0.04 �0.32 �0.04 �0.32 �0.03 �0.27
Interest and aptitude 0.17 1.62 0.08 0.83 0.06 0.56 0.06 0.61
Seeking a professional job 0.27 2.25� 0.20 1.73 0.18 1.53 0.11 1.03
Other (GPA or dream since childhood) 0.02 0.12 �0.01 �0.05 �0.07 �0.51 �0.10 �0.76
AB �0.33 �4.72��� �0.28 �3.94��� �0.22 �3.30��
Grit 0.21 3.48�� 0.13 2.16�
LA 0.32 6.02���
F

Adj. R2

R2 change

4.346���
0.099
0.129

6.101���
0.154
0.056

6.757���
0.183
0.030

9.548���
0.263
0.080

�p<.05, ��p<.01, ���p<.001.
GPA: grade point average; AB: academic burnout; LA: learning agility.
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burnout and their learning engagement have been
largely insufficient. In the past, diversification of the
entrance examination environment strengthened the
academic performance of nursing students, but there
remains a lack of interest in learning agility, which has
been shown to be a major variable associated with
learning engagement and performance. This study
was conducted to examine the multiple mediating
effects of grit and learning agility on the relationship
between academic burnout and learning engagement
among undergraduate students. Based on the results
of this study, we now have basic data concerning the
management of academic burnout and the promotion
of learning engagement among nursing students. We
hypothesised that the higher individuals’ grit and
learning agility are, the higher their learning engage-
ment is; academic burnout affects learning engage-
ment; and grit and learning agility mediate the impact

of academic burden on learning engagement. Our
study showed that students’ academic burnout affects
their learning engagement and suggested that stu-
dents’ learning agility significantly mediates the rela-
tionship between academic burnout and
learning engagement.

Academic burnout, grit, learning agility, and
learning engagement

According to this study, the hypothesis that students
with higher grit and learning agility exhibit higher lev-
els of learning engagement was supported. The partic-
ipants’ learning engagement was positively correlated
with their learning agility and grit and negatively cor-
related with their academic burnout. Academic burn-
out was negatively correlated with learning agility and
grit, whereas grit was positively correlated with

Figure 1. Multiple mediating effects of grit and learning agility on the relationship between academic burnout and learning
engagement. Hayes’ PROCESS macro used. a1b1: indirect effect of academic burnout on learning engagement through grit; a2b2:
indirect effect of academic burnout on learning engagement through learning agility; PM: ratio of indirect to total effect.

Table 5. Direct and indirect effect on learning engagement
by bootstrapping (N¼ 344).

Variables

Direct effect Indirect effect

B
Boot
SE

95% CI

B
Boot
SE

95% CI

Boot
LLCI

Boot
ULCI

Boot
LLCI

Boot
ULCI

AB!LE �0.26 0.06 �0.373 �0.138
AB!Grit!LE �0.06 0.03 �0.128 0.005
AB!LA!LE �0.13 0.04 �0.203 �0.063
Total �0.18 0.05 �0.286 �0.090

5,000 samples re-extracted for bootstrap; CI: confidential interval; LLCI:
the lower limit of B in 95% confidential interval; ULCI: the upper limit of
B in 95% confidential interval; AB: academic burnout; LE: learning
engagement; LA: learning agility.

Table 4. Mediating effect of grit and learning agility on the
relationship between academic burnout and learning engage-
ment (N¼ 344).

Variables B SE t p Value

95% CI

Boot
LLCI

Boot
ULCI

AB!LE �0.26 0.06 �4.28 <.001 �0.373 �0.138
AB!Grit �0.44 0.06 �7.63 <.001 �0.551 �0.325
AB!LA �0.39 0.06 �6.23 <.001 �0.510 �0.265
Grit!LE 0.13 0.05 2.34 .020 0.020 0.233
LA!LE 0.32 0.05 6.48 <.001 0.226 0.423

CI: confidential interval; LLCI: the lower limit of B in the 95% confidential
interval; ULCI: the upper limit of B in the 95% confidential interval; LA:
learning agility; AB: academic burnout; LE: learning engagement.
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learning agility. These results were consistent with
those reported by Kim and Jang [17] and Park and
Kang [34], who found that college students’ grit is sig-
nificantly negatively correlated with academic burnout
and that learning engagement is significantly nega-
tively correlated with academic burnout.

Our study demonstrated that if interpersonal rela-
tions and satisfaction with one’s major improve, aca-
demic burnout can be reduced, and grit, learning
agility, and learning engagement can be increased; in
addition, this study found a positive correlation
between learning engagement and learning agility. It
is necessary to consider not only personal aspects but
also social aspects and interpersonal relationships.
Based on these results, college students’ learning
engagement should be improved to mitigate their
academic burnout. Nursing students experience a
great deal of stress due to the heavy academic work-
loads, frequent tests, clinical practice and employment
competition they face [35], and their levels of happi-
ness are reported to be low due to this stress and
these excessive academic burdens [36]. Among med-
ical students, those in their second-year of education
exhibit the highest rates of academic burnout [37],
and undergraduates medical students react more cyn-
ically to their studies than students in graduate med-
ical school, furthermore, the higher their rates of
academic burden are, the more emotional exhaustion
they experience in the context of academic burnout
[38]. Accordingly, it can be seen that various educa-
tional strategies are necessary for these students, con-
sidering the fact that the academic burnout
experienced by undergraduate medical students and
students who receive training as healthcare providers,
such as nursing and medical students, is higher than
that encountered by other undergraduate students.

DeRue and colleagues [26] claimed that learning
agility is affected by individual differences as well as
by contextual and environmental factors and that it
affects situational learning, thereby resulting in posi-
tive performance changes. Learning agility is a com-
bination of basic cognitive skills; however, most
importantly, it includes the motivation to think outside
the box, to try new things and to learn from one’s
experiences [26]. It is necessary to focus on learning
agility as a determinant of college students’ ability to
adapt, perform academically, and grow as social pro-
fessionals. Moreover, in the case of nursing students,
the development of learning agility, which refers to
the ability to learn knowledge and apply it quickly in
the rapidly changing context of healthcare, is also

important. Various studies are necessary to identify
the antecedents and outcomes of learning agility.

Factors affecting learning engagement

Our hypothesis that academic burnout affects learning
engagement was supported. The direct effect of aca-
demic burnout on learning engagement was signifi-
cant. We expected that university students’ academic
burnout would affect their learning engagement. The
results of this study confirmed that academic burnout
directly influences improvement in learning engage-
ment. This finding was consistent with the conclusions
of previous research suggesting that academic burn-
out is related to learning engagement [11–13].
However, learning engagement directly affects aca-
demic burnout and has an indirect effect on subjective
well-being, as shown by a study focussing on college
students in early childhood education departments
[34]. These research findings revealed that learning
engagement directly reduces academic burnout, thus
contradicting the direction of the influencing factors.
Students who apply deep-level learning processes
experience less study-related burnout than students
with other learning profiles [39]. The psychosocial
stress experienced by medical students, according to
an investigation of students in non-science majors, as
well as the challenges to which this stress leads in
both their academic and personal lives should have
implications for helping all students by focussing on
the ways in which they should be supported and the
possibilities for developing curricula that can provide
quality learning to these medical students [40]. Given
current knowledge, however, counselling can be pro-
vided in a more focussed manner from the very begin-
ning of a student’s academic career, thus facilitating
specific educational or even therapeutic interventions.
The literature has shown that the unorganised learn-
ing encountered by medical students causes academic
burdens and pressure throughout the learning process
accordance with a predetermined timetable [41]. Early
dedicated counselling can help prevent or mitigate
planning-related learning problems and, as a conse-
quence, improve study success among medical stu-
dents [42]. Therefore, further study is necessary to
identify the different variables that affect undergradu-
ate students’ academic burnout and to develop early
interventions, such as the provision of counselling to
support and manage students facing high levels of
academic burnout. Additional research is needed to
verify the relationship between academic burnout and
learning engagement, as empirical studies
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investigating the influence of academic burnout and
learning engagement have not been conducted
in Korea.

Multiple mediating effects on the relationship
between academic burnout and
learning engagement

Our hypothesis that grit and learning agility mediate
the impact of academic burnout on learning engage-
ment was partially supported, as our results indicated
that grit does not have a significant indirect effect on
learning engagement; however, learning agility does
have a significant indirect effect on learning engage-
ment. Our results confirmed that academic burnout
had both a direct effect on learning engagement and
an indirect effect via learning agility. However, we
confirmed that the indirect effect of grit was not sig-
nificant. This result is inconsistent with previous find-
ings suggesting that grit has a significant mediating
effect. Grit was shown to have a positive effect on
social competence and to mediate the relationship
between happiness orientation and social competence
fully in a study involving 380 Chinese university stu-
dents [43]. Grit was found to mediate the relationship
between the tendency to pursue happiness and the
willingness to continue learning [44] as well as the
relationship between having a growth mindset and
academic participation [45]. Moreover, possession of
patience and passion, the attributes of grit, and
increased engagement partially predicted higher GPAs
[47]. Some scholars have noted that the importance of
grit is somewhat exaggerated because previous results
concerning the relationship between grit and perform-
ance have been inconsistent [31,46].

This study did not find grit to have a mediating
effect in this context, but previous studies have
reported that grit effectively improves academic
achievement and maintenance. Duckworth [30] noted
that finding work that is of interest to the individual is
the highest priority with respect to the development
of grit and that interest can grow into passion when
individuals autonomously decide what they like and
continue to pursue certain activities. Grit has also
been viewed as virtually unchanging and consistent in
adulthood [47]. Therefore, it is necessary to offer col-
lege students experiences that involve various activ-
ities so that they can develop grit before this trait
becomes fixed in adulthood. It is necessary to estab-
lish educational goals and develop a curriculum that
can consistently reach these goals to improve the edu-
cation of nursing students. The support of trusted

colleagues and families who can encourage the devel-
opment of grit is also associated with high levels of
this trait [48]. Therefore, it is necessary to create and
sustain support groups, such as mentoring programs
with colleagues, seniors and juniors, and professors so
that nursing students can share their difficulties and
receive help throughout the learning process.

This study found that learning agility significantly
mediates the relationship between academic burnout
and learning engagement. Most studies related to
learning agility have emphasised workers, and few
studies have focussed on college students. College
students’ learning agility fully mediates the relation-
ship between their acceptance of diversity and career
decisions [49]. Additionally, college students’ novel
experiences, curiosity, degree of questioning, and
other traits affect their learning agility [50] and thus
have significant effects on adjustment to university life
[51]. Learning agility mediates the relationship
between informal learning and professional identity
[25]. People who learn well are thought to adopt an
open perspective concerning others and to be willing
to control their behaviour in accordance with their
environment by recognising cultural differences [52].
Therefore, learning agility can be considered to be an
essential factor that significantly affects individual
achievement and performance. Additionally, learning
agility is thought to mediate the relationship between
academic burnout and learning engagement
significantly.

Research on academic burnout or learning engage-
ment in nursing students or medical students has
rarely been conducted, thus making it difficult to draw
a generalised conclusion in this context; however, the
academic burnout that nursing students experience
during the learning process can hinder their health
and well-being and can negatively affect their per-
formance when working as new nurses in the nursing
field [53]. In addition, since academic burnout is a
gradual phenomenon, educational intervention is
needed before it becomes serious, and preventive
intervention should be offered to medical students
facing severe academic stress [54]. Therefore, it is
necessary to understand students’ experiences of aca-
demic burnout during their undergraduate years and
to identify the factors that can buffer academic burn-
out. In essence, American medical students described
that they were better able to focus on the task at
hand and to explore learning opportunities more fully
when they felt a sense of psychological safety [55].
Therefore, by providing a psychologically safe learning
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environment, learners’ learning engagement can
be improved.

Meanwhile, discussions are emerging concerning
the possibility of developing learning agility that
emphasise ways of systematically developing and pro-
moting learning agility from the perspective of human
resource development [56]. Therefore, it is necessary
to develop a plan to increase learning agility among
university students as future members of society.
Eichinger et al. [57] noted that people with high levels
of learning agility experience and manage ambiguous
and complex situations and challenge limits when
they encounter new challenges and adopting new
methods. It can be inferred that agility can be
acquired by accumulating a variety of experiences.
Therefore, it is possible to enhance learning engage-
ment by way of learning agility by allowing college
students to experience a variety of situations.
However, since excessively challenging and complex
problems can hinder individual learning [58], add-
itional evidence is needed regarding the specific expe-
riences that result in learning agility. Furthermore, it is
difficult for individuals to engage in agile learning and
develop a sense of psychological stability in organisa-
tions with narrowly defined goals and a culture of
punishment; therefore, a culture that is characterised
by tolerance for mistakes made during the learning
process is essential [22,26]. Therefore, it is necessary to
create a culture that allows for mistakes or failures
while increasing opportunities to learn about the uni-
versity’s culture by providing students with various
experiences, achievements and challenges. It is also
necessary to create an educational climate in which
the characteristics of learning agility are exhibited
when exploring new areas, learning resources are
available, and newly learned content is applied flex-
ibly [56].

Limitations and strengths

Since this study was conducted at only one university
in a single region, the generalisability of our findings
may be limited by the convenience sampling methods
we used. The general population of undergraduate
students in Korea might be less sensitive to academic
burnout and may thus have been unable to reflect on
learning agility and learning engagement. Additionally,
this research does not consider students’ majors and
thus faces certain limitations. In particular, the nursing
students of only one university were included in this
study, which may have failed to reflect the characteris-
tics of nursing students in general.

Despite these limitations, however, we believe that
this study was able to identify the effects of academic
burnout, grit, and learning agility on learning engage-
ment in undergraduate students. Notably, our findings
yielded rich insights into the factors influencing aca-
demic burnout and learning engagement among
Korean undergraduate students. This study is mean-
ingful because it confirmed the role of learning agility
as an important variable in reducing academic burn-
out and increasing learning engagement throughout
the learning processes of undergraduate students.
However, future studies are necessary to explore aca-
demic burnout and learning engagement in other
contexts. Specifically, research is needed to compare
nursing students with other college students, to
develop and evaluate the effectiveness of programs
intended to manage academic burnout and improve
learning engagement, and to explore this phenom-
enon on a national scale by conducting research at
multiple institutions.

Conclusion

This study confirmed the mediating effects of grit and
learning agility on the relationship between academic
burnout and learning engagement among college stu-
dents. As a result, the empirical data confirmed that
learning agility mediates the relationship between aca-
demic burnout and learning engagement. Based on
these results, it is necessary in the future to develop
various educational strategies to improve the learning
agility of undergraduate students, who represent an
important human resource for university education. To
improve learning agility, it is necessary to increase stu-
dents’ ability to develop learning agility by providing
them with various experiences in the university cur-
riculum. In future studies, qualitative research is neces-
sary to explore the ways in which undergraduate
students’ learning agility can be developed.
Additionally, examining the relationships among aca-
demic burnout, grit, and learning agility in college stu-
dents as well as the academic environment factors
that affect learning engagement could allow us to
make additional contributions to the development of
educational programmes to improve learning agility
and learning engagement.

Acknowledgements

The authors appreciate the research participants as well as
the IRB that approved this research. The authors want to
express our gratitude to Changwon National University for

2720 M.-K. JEON ET AL.



providing research funding in 2020. The authors thank AJE
for providing language editing services.

Ethical approval and consent to participate

Ethical approval was obtained from the IRB of Changwon
National University (No. 1040271-201910-HR-032). The IRB
approved our study and deemed written informed consent
unnecessary. Following approval by the IRB, the researchers
explained the study purpose to the participants, and all par-
ticipants provided informed oral consent and reviewed the
explanatory documents associated with this study prior to
participating. The study was conducted in accordance with
the 1995 Declaration of Helsinki and the ethical standards of
the National Research Committee.

Consent for publication

All participants provided informed oral consent and
reviewed the explanatory documents associated with this
study prior to participating. The participants completed the
questionnaire anonymously and provided no personally
identifying information. All participants agreed that their
completed questionnaire data would be published anonym-
ously, and all individual participants for whom identifying
information (age, gender, grade, personality, etc.) was
included in this article provided consent.

Author contributions

All authors agree to be accountable for all aspects of this
work. MK Jeon was involved in the conception and design of
the study, the analysis and interpretation of the data, the
drafting of the manuscript, critical revision of the intellectual
content, and approval of the final manuscript. I Lee was
involved in the conception and design of the study, was
responsible for the acquisition of funding, analysed and
interpreted the surveyed data, drafted the manuscript,
revised the manuscript critically with respect to its intellec-
tual content, and approved the final manuscript. MY Lee
contributed to survey preparation and data collection, ana-
lysed and interpreted the data, cowrote the original draft of
the manuscript, critically revised the manuscript, and
approved the final manuscript.

Disclosure statement

No potential conflict of interest was reported by
the author(s).

Funding

This work was supported by the Changwon National
University Research Fund in 2020.

ORCID

Mi-Kyeong Jeon http://orcid.org/0000-0001-6730-2423

Insook Lee http://orcid.org/0000-0001-6090-7999
Mi-Young Lee http://orcid.org/0000-0002-3882-262X

Data availability statement

The data used and/or analysed in the context of the current
study are available from the corresponding author upon rea-
sonable request.

References

[1] Kim EJ. Examining structural relationships among col-
lege students’ internal and external factors for learn-
ing engagement and satisfaction. AJE. 2015;16(3):
107–129.

[2] Nakamura J, Csikszentmihalyi M. The concept of flow.
In: Flow and the foundations of positive psychology.
Dordrecht: Springer; 2014. p. 239–263. https://doi.org/
10.1007/978-94-017-9088-8_16

[3] Lavigne GL, Forest J, Crevier-Braud L. Passion at work
and burnout: a two-study test of the mediating role
of flow experiences. Euro J Work Organ Psychol.
2012;21(4):518–546.

[4] Csikszentmihalyi M. Flow: the psychology of happi-
ness: the classic work on how to achieve happiness.
New ed. London: Rider; 2002.

[5] Ruksana S, Ahmed B. Developing leaders in VUCA: a
case study. Inter J Adv Innov Res. 2019;6(1):16–18.

[6] Meier ST, Schmeck RR. The burned-out college stu-
dent: a descriptive profile. J Coll Stud Person. 1985;
26(1):63–69.

[7] Lee M, Larson R. The korean ‘examination hell’: Long
hours of studying, distress, and depression. J Youth
Adolescence. 2000;29(2):249–271.

[8] Rahmatpour P, Chehrzad M, Ghanbari A, et al.
Academic burnout as an educational complication
and promotion barrier among undergraduate stu-
dents: a cross-sectional study. J Educ Health Promot.
2019;8:201.

[9] Salmela-Aro K, Tolvanen A, Nurmi JE. Achievement
strategies during university studies predict early car-
eer burnout and engagement. J Vocat Behav. 2009;
75(2):162–172.

[10] Jennett HK, Harris SL, Mesibov GB. Commitment to
philosophy, teacher efficacy, and burnout among
teachers of children with autism. J Autism Dev
Disord. 2003;33(6):583–593.

[11] Salmela-Aro K, Upadyaya K, Ronkainen I, et al. Study
burnout and engagement during COVID- 19 among
university students: the role of demands, resources,
and psychological needs. J Happiness Stud. 2022;
23(6):2685–2702.

[12] Morales-Rodr�ıguez FM, P�erez-M�armol JM, Brown T.
Education burnout and engagement in occupational
therapy undergraduate students and its associated
factors. Front Psychol. 2019;10:2889.

[13] Tuominen-Soini H, Salmela-Aro K. Schoolwork
engagement and burnout among finnish high school
students and young adults: Profiles, progressions and
educational outcomes. Develop Psychol. 2014;50(3):
649–662. 898

ANNALS OF MEDICINE 2721

https://doi.org/10.1007/978-94-017-9088-8_16
https://doi.org/10.1007/978-94-017-9088-8_16


[14] Caballero CC, Breso E, Gonzalez GO. Burnout in uni-
versity students. PSDC. 2015;32(3):89–108.

[15] G�omez P, P�erez C, Parra P, et al. Academic achieve-
ment, engagement and burnout among first year
medical students. Rev Med Chil. 2015;143(7):930–937.

[16] Kroska EB, Calarge C, O’Hara MW, et al. Burnout and
depression in medical students: relations with avoid-
ance and disengagement. J Contextual Behav Sci.
2017;6(4):404–408.

[17] Kim T, Jang H. Psychological strengths predict college
students’ academic grit to reduce burnout. JSS. 2020;
31(4):27–44.

[18] Tang X, Upadyaya K, Salmela-Aro K. School burnout
and psychosocial problems among adolescents: Grit
as a resilience factor. J Adolescence. 2000;86:77–89.

[19] Duckworth AL, Peterson C, Matthews MD, et al. Grit:
Perseverance and passion for long-term goals. J Pers
Soc Psychol. 2007;92(6):1087–1101.

[20] Eskreis-Winkler L, Duckworth AL, Shulman EP, et al.
The grit effect: Predicting retention in the military,
the workplace, school, and marriage. Front Psychol.
2014;5:36.

[21] Im CH, Wee YE, Lee HS. A study on the development
of the learning agility scale. Korean J Hum Resource
Develop Q. 2017;19(2):81–108.

[22] De Meuse KP, Dai G, Hallenbeck GS. Learning agility:
a construct whose time has come. Consul Psychol J
Pract Res. 2010;62(2):119–130.

[23] Lombardo MM, Eichinger RW. High potentials as high
learners. Hum Resour Manage. 2000;39(4):321–329.

[24] Kee HY, Kim IG. The relationship between school
innovative behavior, positive psychological Capital,
and learning agility, as perceived by specialized voca-
tional high school teachers. J Business Educ. 2019;
33(3):1–25.

[25] Kim M, Lee C. The influence of informal learning on
professional identity and mediating effect of learning
agility in vocational counselors. Kor J Hum Res
Develop. 2018;20(3):205–229.

[26] DeRue DS, Ashford SJ, Myers CG. Learning agility: in
search of conceptual clarity and theoretical ground-
ing. Ind Organ Psychol. 2012;5(3):258–279.

[27] Korea Ministry of Education. 2016. Admission quota
by university admission unit [Internet]. Sejong:
Ministry of Education; 2016 [cited 2022 August 20].
https://www.moe.go.kr/boardCnts/view.do?boardID=
294&boardSeq=75430&lev=0&m=0204

[28] Schaufeli WB, Mart�ınez IM, Pinto AM, et al. Burnout
and engagement in university students: a cross-
national study. J Cross Cul Psychol. 2002;33(5):
464–481.

[29] Shin H, Puig A, Lee J, et al. Cultural validation of the
maslach burnout inventory for korean students. Asia
Pacific Educ Rev. 2011;12(4):633–639.

[30] Duckworth A. Grit: the power of passion and perse-
verance. New York (NY): Simon and Schuster; 2016.

[31] Lim HJ. The current state of grit research and its need
for reconceptualization. KJEP. 2017;31(4):663–681.

[32] Kim AY, Tack HY, Lee CH. The development and valid-
ation of a learning flow scale for adults. Kor J Educ
Psychol. 2010;24(1):39–59.

[33] Hayes AF. Introduction to mediation, moderation, and
conditional process analysis: a regression-based
approach (methodology in the social sciences). New
York: The Guilford Press; 2013.

[34] Park SY, Kang HM. The meditating effect of subjective
well-being on the relation between learning flow and
academic burnout among pre-service early childhood
teachers. J Eco Early Childhood Educ. 2016;15(3):
175–194.

[35] Chernomas WM, Shapiro C. Stress, depression, and
anxiety among undergraduate nursing students. Inter
J Nurs Educ Scholar. 2013;10(1):255–266.

[36] Jo GY, Park HS. Predictors of subjective happiness for
nursing students. J Korea Academia Industr Cooper
Soc. 2011;12(1):160–169.

[37] Chun KH. Relationship between academic burnout of
medical and graduate students and related variables.
Kor Med Educ Rev. 2014;16(2):77–87.

[38] Chun KH, Park YS, Lee YH, et al. Academic burnout
and selection-optimization-compensation strategy in
medical students. Korean J Med Educ. 2014;26(4):
299–308.

[39] Asikainen H, Salmela-Aro K, Parpala A, et al. Learning
profiles and their relation to study-related burnout
and academic achievement among university stu-
dents. Learn Indiv Differen. 2020;78:101781.

[40] Ellaway RH, Bates A, Girard S, et al. Exploring the con-
sequences of combining medical students with and
without a background in biomedical sciences. Med
Educ. 2014;48(7):674–686.

[41] Ruohoniemi M, Parpala A, Lindblom-Yl€anne S, et al.
Relationships between students’ approaches to learn-
ing, perceptions of the teaching-learning environ-
ment, and study success: a case study of third-year
veterinary students. J Vet Med Educ. 2010;37(3):
282–288.

[42] oude Egbrink MG, Schuwirth LW. Narrative informa-
tion obtained during student selection predicts prob-
lematic study behaviour. Med Teach. 2016;38(8):
844–849.

[43] Ma CH, Ma YF, Wang YP. The mediation model of grit
among chinese college students. Procedia Comput
Sci. 2020;166:160–164.

[44] Kwon JH, Jung MY. The effects of orientations to hap-
piness on academic persistence intention: the media-
ting effect of grit. KJYS. 2019;26(9):345–369.

[45] Seo EH, Kim EY. Multiple mediating effects of grit and
failure tolerance in the relationship between growth
mindset and academic engagement of college stu-
dents. CNU J Educ Stud. 2020;41(2):5–26.

[46] Jachimowicz JM, Wihler A, Bailey ER, et al. Why grit
requires perseverance and passion to positively pre-
dict performance. Proc Natl Acad Sci USA. 2018;
115(40):9980–9985.

[47] Vazsonyi AT, Ksinan AJ, Ksinan Jiskrova G, et al. To
grit or not to grit, that is the question! J Res Personal.
2019;78:215–226.

[48] Kim JH. Grit. Seoul: Sam and Parkers; 2013.
[49] Lee HS. The impact of university students’ openness

to diversity on career decision level through media-
ting effect of learning agility. J Korea Converg Soc.
2020;11(4):195–201.

2722 M.-K. JEON ET AL.

https://www.moe.go.kr/boardCnts/view.do?boardID=294&boardSeq=75430&lev=0&m=0204
https://www.moe.go.kr/boardCnts/view.do?boardID=294&boardSeq=75430&lev=0&m=0204


[50] Sung E, Jin S. Analysis on the behavior characteristics
at the level of learning agility in higher education.
JOET. 2019;35(4):1005–1033.

[51] Song YS, Lee HS, Im CH. Mediating effect of self-
esteem in the relationship between learning agility
and university life adaptation of university students in
non-metropolitan area. Korean Soc Stud Vocat Edu.
2018;37(6):1–20.

[52] McCauley CD. Leader training and development. In:
Zaccaro SJ, Klimoski RJ, editors. The nature of organ-
izational leadership: understanding the performance
imperatives confronting today’s leaders. San Fransisco
(CA): Jossey-Bassey; 2001. p. 347–383.

[53] Ko CM. Effects of empowerment and emotional intel-
ligence in the relationship between clinical practicum
stress and burnout among nursing college students.
Korean J Str Res. 2017;25(2):120–127.

[54] Yune SJ, Im SJ, Lee SY, et al. Relationships among
test anxiety, academic burnout, resilience, and aca-
demic achievement of medical school students. J
Educ Innov Res. 2018;28(4):173–188.

[55] Hsiang-Te Tsuei S, Lee D, Ho C, et al. Exploring the
construct of psychological safety in medical educa-
tion. Acad Med. 2019;94:S28–S35.

[56] Ryu S, Kim D. Learning agility: Issues and challenges.
KJHRD. 2016;19(4):119–151.

[57] Eichinger RW, Lombardo MM, Capretta CC. FYI for
learning agility. Minneapolis: Lominger International:
A Korn/Ferry Company; 2010.

[58] DeRue DS, Wellman N. Developing leaders via experi-
ence: the role of developmental challenge, learning
orientation, and feedback availability. J Appl Psychol.
2009;94(4):859–875.

Appendix 1. Maslach Burnout Inventory-Student Survey Scale (MBI-SS)

Appendix 2. Original Grit Scale (Grit-O)

1. New ideas and projects sometimes distract me from previous ones.
2. Setbacks don’t discourage me. I don’t give up easily.
3. I often set a goal but later choose to pursue a different one.
4. I am a hard worker.
5. I have difficulty maintaining my focus on projects that take more than a few months to complete.
6. I finish whatever I begin.
7. My interests change from year to year.
8. I am diligent. I never give up.
9. I have been obsessed with a certain idea or project for a short time but later lost interest.
10. I have overcome setbacks to conquer an important challenge.

1. I feel emotionally drained by my studies.
2. I feel used up at the end of a day at university.
3. I feel tired when I get up in the morning and I have to face another day at the university.
4. Studying or attending a class is really a strain for me.
5. I feel burned out from my studies.
6. I have become less interested in my studies since my enrolment at the university.
7. I have become less enthusiastic about my studies.
8. I have become more cynical about the potential usefulness of my studies.
9. I doubt the significance of my studies.
10. I can effectively solve the problems that arise in my studies.
11. I believe that I make an effective contribution to the classes that I attend.
12. In my opinion, I am a good student.
13. I feel stimulated when I achieve my study goals.
14. I have learned many interesting things during the course of my studies.
15. During class I feel confident that I am effective in getting things done.
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Appendix 3. Korean Learning Agility Scale

Appendix 4. Korean Learning Flow Scale for Adults

1. I know my own strengths and weaknesses clearly.
2. I am well aware of my own emotional state.
3. I know what influenced my own feelings and emotions.
4. I believe that I can improve my own potential through effort.
5. I am interested in growing to a higher level than now.
6. I have a strong motivation to develop new skills.
7. I am very interested in developing my career.
8. I take other people’s feedback as an opportunity for growth.
9. I draw a picture of myself and results in the future.
10. I pursue a high level of goal.
11. I present a new perspective by integrating different concepts and ideas.
12. I also think about the invisible side of events or situations
13. I think and approach problems or opportunities in a new way.
14. I actively ask for feedback from other people about my learning activities.
15. I constantly ask why and how about learning or activities that I am currently doing.
16. I constantly explore the root causes of success and failure.
17. I can explain the reasons before making decisions and actions.
18. I’m willing to get out of my own comfort zone and try something new.
19. I am not swayed by resistance to change.
20. I am willing to take responsibility for the task of change.
21. I do not fear failure and perceive it as part of innovation or learning process.
22. I don’t hesitate to take risks even in uncertain situations.

1. My ability is enough to fully understand the new content.
2. It’s hard to study new content but I believe I can do it with my skills.
3. I can challenge new learning content.
4. I set the amount to study before I start studying.
5. I clearly set a goal when I study.
6. I know exactly what I have to do when I study.
7. I feel like I am studying properly.
8. I know exactly how well I’m doing while I’m studying.
9. I can tell how well I am doing when I see what I am studying.
10. When I study, it proceeds by itself without special thought.
11. The process of studying is as natural as flowing water.
12. I feel like the process of studying happens automatically.
13. I tend to fall in love when I study.
14. I don’t think about anything else when I study.
15. I concentrate completely when I study.
16. I feel like I have full control over myself when I study.
17. I can do as I want when I study.
18. I feel all the procedures are under my own wing when I study.
19. I used to concentrate on studying to the extent that I forgot myself.
20. When I study, I concentrate so much that I can’t understand even if other people talk.
21. I don’t know what happens around me when I study.
22. When I concentrate on studying, the speed of time feels different from usual.
23. Time flies while I’m studying.
24. Time flies so fast while I’m studying.
25. I enjoy studying regardless of the result.
26. I feel happy while studying.
27. The process of studying itself is fun.
28. I enjoy studying time.
29. Studying is exciting for me.
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