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A B S T R A C T   

As a preventive measure during the COVID-19 epidemic, we have had to stay at home for a long time. The 
lifestyle of adolescents has undergone severe changes. Almost every school started online education for the first 
time. Some adolescents have shown low resilience when faced with these changes. Most previous research has 
focused on mindfulness training and resilience by using cross-sectional or two-point tracking designs. However, 
little is known about the developmental trajectories of the impact of mindfulness training on resilience, 
particularly during this epidemic. Therefore, this study aims to explore how the developmental trajectories of 
resilience are impacted by mindfulness training. After administering the CD-RISC, we recruited 90 students with 
low levels of resilience in intervention group. Finally, 84 adolescents provided data at each assessment. At the 
same time, we selected 90 students in the control group. Paired sample t-test was used to compare every factor 
defined above by time. The result showed that mindfulness training increased students’ resilience and emotional 
intelligence in experiment group. Then in the experiment group, latent growth modeling was used to (1) examine 
initial levels and changes in resilience over time and (2) predict initial levels and growth in resilience based on 
emotional intelligence. The findings of this study are as follows: during a mindfulness training intervention, (1) 
individual resilience tends to increase, and rate of increase grows gradually; there are also significant individual 
differences in the initial level and development speed; (2) individual emotional intelligence can promote the 
growth of resilience. With the worldwide outbreak of COVID-19, more and more attention is paid to the mental 
health of students. The research in this article shows that mindfulness training program should be given 
increasing consideration in the future.   

1. Introduction 

In January 2020, a novel coronavirus (COVID-19) began to spread in 
China. COVID-19 is contagious and highly pathogenic. The main route 
of transmission is respiratory transmission. As a preventive measure, we 
have had to stay at home for a long time. Thus, lifestyles have undergone 
severe changes, and the range of activities has been significantly 
restricted, resulting in biological rhythm disorders and impacts on sleep 
rhythms and sleep quality. We were feeling worried and anxious about 
the epidemic, life, work, and even experienced stress reactions such as 
excessive fear and nervousness. Therefore, a Chinese mental health 
expert team formulated the “Novel Coronavirus Pneumonia National 
Mental Health Case Manual”, which introduces various methods of 
psychological interventions. One such intervention was mindfulness 
meditation training, as it is one of the current emerging psychotherapy 
methods. The main aims of mindfulness are to maintain current 

awareness; to accept reality with an open, tolerant, and nonevaluative 
attitude; to reduce experiential avoidance behavior; to relieve anxiety 
and fear; and to promote psychological and physical health. This study 
aims to explore the influence of a mindfulness training intervention on 
the resilience and emotional intelligence of ordinary adolescents during 
the COVID-19 epidemic. 

1.1. Resilience 

Resilience can be defined as the ability to positively adapt to stress, 
crisis, and adversity while remaining healthy (Seery et al., 2010). 
Resilience plays a protective role in moderating the passive conse
quences of internalizing and externalizing difficulties (Luthar et al., 
2000). Resilience can also prevent further emotional and behavioral 
problems in the face of serious stress and adversity (Bahmani et al., 
2016; Bethell et al., 2016). For instance, researchers have observed that 
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when different individuals face the same adversity, some people can 
overcome life stress and stay healthy due to having higher levels of 
resilience, while those with lower levels of resilience will develop 
mental distress (Elisei et al., 2013). Meanwhile, Peng et al. (2012) 
illustrated that subjects who have higher levels of resilience are inclined 
to engage in more positive adaptive behaviors than those who have low 
levels of resilience in the face of negative life events. The literature has 
proven that resilience is a crucial factor that mediates the impact of 
psychological maltreatment and emotional and behavioral troubles 
(Arslan, 2016; Bethell et al., 2014; Bethell et al., 2016) and protects 
against the development of psychiatric disorders (Bethell et al., 2014; 
Skrove et al., 2013). 

In psychological research, resilience is typically evaluated through a 
variety of self-report instruments, and higher levels of psychological 
resilience are related to better mental health (Hu et al., 2015). Through a 
literature review, we can see that resilience is a skill that can be gained 
though training and enhanced through practice (Grabbe et al., 2012; 
Joyce et al., 2018). There is growing evidence that resilience is not a 
stable characteristic but instead a malleable characteristic that can be 
learned and bolstered (Joyce et al., 2018). Resilience training programs 
in the workplace have been found to benefit mental health, well-being, 
and psychosocial functioning (Robertson et al., 2015), particularly when 
they include mindfulness-based and cognitive-behavioral techniques 
(Joyce et al., 2018). 

1.2. Mindfulness training and resilience 

Mindfulness training (MT) mainly involves accepting the present 
moment with intentional attention and nonjudgmental awareness 
(Germer, 2005). When subjects use a nonjudgmental attitude to focus on 
the present reality, they can reduce internalizing and externalizing be
haviors in the face of adversity and stress (Thompson et al., 2011). Ul
timately, MT cultivates the comprehensive upgrowth and enhancement 
of individuals’ resilience (Schonert-Reichl & Lawlor, 2010). In addition, 
the most crucial factor in experiencing trauma and adversity is holding 
an accepting, positive attitude toward life events (Grabbe et al., 2012). 
Additionally, MT helps individuals accept their present moment in a 
nonjudgmental approach, thus avoiding negative attitudes. Accepting 
the present moment with a peaceful and nonjudgmental attitude is one 
of the most important components of nurturing resilience (Jha et al., 
2019). Hence, mindfulness and resilience have a strong mechanical 
connection to one another conceptually. 

The fact that resilience can be increased by mindfulness training has 
been studied both conceptually (Grabbe et al., 2012; Jha et al., 2019) 
and empirically (Pidgeon & Keye, 2014). A number of studies have 
elucidated the mechanism of the effects of MT on resilience, i.e., 
reducing emotional and behavioral problems (Bluth & Eisenlohr-Moul, 
2017; Esmaeilinasab et al., 2011). Some researchers have suggested 
that MT interventions have a positive effect on resilience among chil
dren and adolescents by decreasing internalizing and externalizing 
stress and adversity (Durlak et al., 2011; Mak et al., 2018). For example, 
researchers demonstrated that adolescents’ attention and self-control 
were enhanced after 8 weeks of MT (Bogels et al., 2008). In addition, 
a latent growth curve analysis indicated that after a 5-week MT, low 
income and ethnic minority elementary school students’ behavior was 
improved for up to 7 weeks (Black & Fernando, 2014). In China, a study 
of migrant children showed that a 4-week school-based MT intervention 
could significantly reduce internalizing and externalizing difficulties, 
especially for students with lower baseline mindfulness scores (Lu et al., 
2017). In a study conducted in the southeast United States, researchers 
selected 47 adolescents to participate in an 8-week MT program. After 
the program, resilience, curiosity and gratitude improved among all 
participants (Bluth & Eisenlohr-Moul, 2017). Moreover, many empirical 
studies have shown similar results in young people from different 
backgrounds (Bogels et al., 2008; Brown & Ryan, 2003; Keng et al., 
2011; Mak et al., 2018; Napoli et al., 2005). 

1.3. Mindfulness training for adolescents 

The definition of adolescence is usually 10–19 years. At that age, 
individuals experience significant physical, social and psychological 
changes that provide a bridge between child and adult health concerns 
(Population Reference, 2014). Additionally, their patterns of emotions, 
attitudes, behavior, and cognition are still developing (Kar et al., 2015). 
Some studies have found that MT is a useful approach for simultaneously 
decreasing internalizing and externalizing adversity and increasing 
resilience among both young kids and adolescents (Bluth & Eisenlohr- 
Moul, 2017; Bogels et al., 2008; Lu et al., 2018). In addition, re
searchers discovered that great trait mindfulness is beneficial (Broderick 
& Metz, 2009; Schonert-Reichl & Lawlor, 2010) for navigating hard is
sues (Biegel et al., 2009), such as how individuals experience and cope 
with their negative emotions (e.g., anxiety, stress), enhance resilience 
(Bluth & Blanton, 2014; Tan, 2016) and improve mental well-being 
(Huppert & Johnson, 2010). These initial studies indicate that it is 
useful to advocate a mindfulness training approach. 

During the critical period of epidemic prevention, students had to 
stay at home every day, and middle schools started using online edu
cation, which caused every adolescent’s lifestyle to change drastically. 
They were feeling worried and anxious about the epidemic, life, and 
work, and they even experienced stress reactions such as excessive fear 
and nervousness. Additionally, adolescents easily feel lonely when they 
are disconnected from peers (Jacobs et al., 2002). During the COVID-19 
epidemic, it is essential to facilitate resilience among adolescents to help 
them adapt negative life experiences. Mindfulness practice is an 
important method for regulating and enacting positive affect (Rogers, 
2013). Therefore, we hypothesize that MT will be useful for adolescents 
by increasing their resilience to adapt to their experiences during this 
special period. 

1.4. Resilience and emotional intelligence 

Salovey and Mayer (1990) originally proposed the concept of 
emotional intelligence (EI), which describes the capability to be 
conscious of emotion, conform emotion and cognition, understand 
causes and consequences of emotion, and manage one’s own emotions 
and others’ emotions, and utilize EI to guide thinking and actions to 
produce beneficial outcomes (Zeidner et al., 2004; Mayer, Roberts, & 
Barsade, 2008). Adolescents with higher EI scores have a better ability to 
regulate their emotions (Mayer et al., 2004; Mayer, Salovey, & Caruso, 
2008), report a lower rate of depressive experiences (Kat et al., 2019; 
Mavroveli et al., 2007), and obtain higher grades on their exams 
(Downey et al., 2008; Pekrun et al., 2009). 

Individuals with high levels of EI have the ability to deal with their 
own emotions and impulses, which is also known as a personality trait of 
resilience. Resilience refers to one’s ability to overcome suffering, to use 
one’s experiences to become a stronger person, and to exploit one’s 
abilities even when experiencing high levels of mental pressure (León 
García-Inquierdo et al., 2009). A number of compelling studies indicate 
that there is a strong association between EI and resilience (Armstrong 
et al., 2011). For instance, a study indicated that those who are 
vulnerable and have lower EI scores usually have a low level of resil
ience, while nonvulnerable individuals have higher resilience and EI 
scores (Armstrong et al., 2011). Moreover, New et al. (2009) revealed 
that the main factor of EI is the ability to manage emotions effectively, 
which has been found to be a useful way to improve one’s resilience. 
Therefore, EI is not only directly connected to resilience (Armstrong 
et al., 2011) but also is an antecedent of resilience (Kat et al., 2019). 

All in all, these literature review appear to indicate that MT is 
beneficial for improving resilience and emotional intelligence of ado
lescents. Most previous research has focused on mindfulness training 
and resilience by using cross-sectional or two-point tracking designs. 
However, little is known about the developmental trajectories of the 
impact of mindfulness training on resilience, particularly during this 
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epidemic. Thus, in this research, we hypothesis that MT increased stu
dents’ resilience and emotional intelligence in experiment group. When 
undergoing an intervention of MT, individual resilience tends to in
crease, and the speed of this development gradually increases. 

2. Method 

2.1. Participants 

This study started in February during the COVID-19 epidemic in 
China. At the time, a new semester should have been starting for most 
middle schools. In this research, data were collected from a middle 
school in areas that were not seriously influenced by delays in school or 
by starting online education at home for the first time. 

The researcher administered the Connor–Davidson Resilience Scale 
(CD-RISC) to all students (N = 1558) via the internet. Then, 90 students 
with low levels of resilience were recruited to participate in the exper
iment of MT group. All 90 participants provided informed consent and 
agreed to participate in this training to complete the Emotional Intelli
gence Scale (EIS) on February 2020 (T1). The other 3 assessments took 
place in April 2020 (T2), June 2020 (T3), and August 2020 (T4); 89, 86, 
and 84 students provided data at each assessment, respectively. In total, 
84 subjects (male = 41; female = 43) provided data across all 4 as
sessments, and their data were analyzed in the current study. In the MT 
group, the participants’ ages ranged from 12 to 14 years old, and the 
average age was 13.25 years old (SD = 0.78). 

Meanwhile, 90 (male = 45; female = 45; age: M = 13.50；SD =
0.75) students were selected in control group randomly. All participants 
in control group took CD-RISC and EIS on February 2020 (T1) and 
August 2020 (T4), as can be seen in Fig. 1. 

2.2. Measures 

2.2.1. The Connor–Davidson Resilience Scale (CD-RISC) 
In this study, we used Connor and Davidson’s (2003) Resilience Scale 

(Chinese version). The Chinese version of the CD-RISC was translated by 
Yu and Zhang (2007) and adapted to the Chinese population. In the 
current study, the Chinese version of the CD-RISC consists of 25 items 
across 5 dimensions: strength, optimism, control, tenacity and spiritu
ality. Responses to each item were provided on a 5-point Likert scale 
from 0 to 4. The resilience score is obtained by averaging the scores of all 
25 items. Higher scores indicate higher levels of resilience. The reli
ability coefficients of the CD-RISC in MT group at T1, T2, T3, and T4 
were 0.88, 0.86, 0.87, and 0.89, respectively (see Table 1). Confirmatory 
factor analysis supported a single-factor structure for the CD-RISC 
(χ2(df) = 13.81(5), CFI = 0.92, RMSEA = 0.19, and SRMR = 0.05). 

2.2.2. Emotional Intelligence Scale (EIS) 
The Emotional Intelligence Scale was established by Schutte et al. 

(1998, 2001) and translated by Wang (2002). Responses to the 33-item 
scale were measured on a 5-point Likert scale ranging from 1 
(completely inconsistent) to 5 (complete consistent). The EIS consists of 
4 dimensions: managing one’s own emotions, perceiving emotions, 
using emotions, and managing others’ own emotions. Higher scores 
indicate higher levels of emotional intelligence. In the current sample, 
the Cronbach’s α values of the EIS at T1, T2, T3, and T4 were 0.87, 0.90, 
0.87, and 0.91, respectively (see Table 2). The results of a confirmatory 
factor analysis supported a single-factor structure for the EIS in the 
current study (χ2(df) = 18.03(13), p < 0.001, CFI = 0.71, RMSEA =
0.20, and SRMR = 0.11). 

2.3. Procedure 

In the MT group, this 6-month study consisted of the four assess
ments: T1 (pretraining), T2 (2-month training), T3 (4-month training), 
and T4 (6-month training). All of the participants were instructed to 

listen to approximately 15 min of a mindfulness training recording every 
day for 6 months. Each training task was sent to students by the teacher 
through Dingding homework software to supervise the students’ daily 
training. The teacher set up a learning group for these 90 students and 
sent mindfulness training recordings every night. All subjects were 
required to check in to complete the homework every night. Subjects 
were excluded if they missed at least one training task per week for two 
consecutive weeks. Additionally, to supervise each subject’s participa
tion, a certain amount of credit was deducted as punishment for students 
who failed to complete. Meanwhile, subjects who adhered to mindful
ness training at least six times per week received small prizes to promote 
subject retention. There’s no intervention in the control group, more 
details showed in the Fig. 1. 

2.4. Data analysis strategy 

First, SPSS 26.0 was used for data management, descriptive analysis, 
paired-sample t-test, repeated ANOVA and analyzing the relationship 
between resilience and emotional intelligence. Then, Mplus Version 8.3 
(Muthén & Muthén, 1998–2019) was used for latent growth modeling 
(LGM). 

In this study, we first use pair sample t-test and repeated ANOVA to 

Participant 
Assessed for 

eligibility (n=180)

MT Group

Baseline Assessment 
February 2020 (T1)

CD-RISC & EIS(n=90)

8-week MT
April 2020(T2) 

CD-RISC & EIS(n=89)

16-week MT
June 2020 (T3)

CD-RISC & EIS(n=86)

24-week MT
August 2020 (T4)

CD-RISC & EIS(n=84)

Session Completed

Control Group

Baseline Assessment 
February 2020 (T1)

CD-RISC & EIS(n=90)

Non-intevention

Non-intevention

24-week Assessment 
August 2020 (T4)

CD-RISC & EIS(n=90)

Session Completed

Fig. 1. Flow diagram of controlled trial.  
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compare every factor defined above by time and group. Then, in MT 
group, we first built an unconditional LGM to examine the trajectory of 
changes in resilience and to determine whether there were significant 
individual differences in the initial levels of resilience or in the speed of 
resilience development. Finally, the time variation factor of emotional 
intelligence was added to the model to investigate whether the trajec
tory of resilience is affected by emotional intelligence. 

3. Results 

3.1. Comparison of experimental group and control group 

To compare every factor defined above by time, pair sample t-test 
was performed in this study (Table 2). The result showed that resilience 
was significant different in MT group over time at 0.001 levels. It indi
cated that mindfulness training can improve resilience from T2 to T1 (t 
= 24.72, p < 0.001, mean: 0.64, SD: 0.25), from T3 to T2 (t = 88.89, p <
0.001, mean: 0.26, SD: 0.03), and from T4 to T3 (t = 60.51, p < 0.001, 
mean: 0.62, SD: 0.10). However, there’s no difference in control group, 

Table 1 
Paired-samples test result of CD-RISC and EIS by group and time.  

Scale  MT Control 

Time T2 − T1 T3 − T1 T4 − T1 T3 − T2 T4 − T2 T4 − T3 T4 − T1 

CD-RISC Mean  0.64  0.92  1.55  0.26  0.89  0.62  − 0.04 
SD  0.25  0.24  0.19  0.03  0.11  0.1  − 0.53 
t  24.72***  35.16***  77.03***  88.89***  75.63***  60.51***  0.78*,** 

EIS Mean  0.36  0.37  0.55  0.03  0.18  0.18  0.02 
SD  0.18  0.18  0.2  0.04  0.02  0.02  0.11 
t  18.99***  18.85***  24.88***  6.84***  69.67***  70.04***  1.69 

Note: T1 (pre-training), T2 (2-month training), T3 (4-month training), T4 (6-month training). 
* p < 0.05. 
** p < 0.01. 
*** p < 0.001. 

Table 2 
Descriptive and correlation matrix data of CD-RISC and EIS score on T1, T2, T3, T4.  

Variance Max Min M SD Skew Kurt Cronbach α 1 2 3 4 5 6 7 8 

T1:CD-RISC  1.64  3.32  2.92  0.33  − 1.13  1.43  0.88  1.00        
T1:EIS  2.44  3.58  3.56  0.09  − 1.11  0.35  0.87  0.973**  1.00       
T2:CD-RISC  3.33  3.65  3.82  0.09  − 0.27  − 1.20  0.86  0.952**  0.952**  1.00      
T2:EIS  3.58  3.82  4.44  0.18  0.50  − 0.31  0.90  0.896**  0.887**  0.955**  1.00     
T3:CD-RISC  3.66  3.96  3.35  0.23  − 1.06  0.63  0.87  0.948**  0.954**  0.860**  0.794**  1.00    
T3:EIS  3.58  3.81  3.71  0.06  − 0.33  − 0.94  0.87  0.960**  0.963**  0.993**  0.955**  0.883**  1.00   
T4:CD-RISC  4.16  4.92  3.71  0.06  − 0.33  − 0.92  0.89  0.961**  0.962**  0.993**  0.958**  0.885**  0.998**  1.00  
T4:EIS  3.82  3.97  3.88  0.05  0.47  − 0.94  0.91  0.886**  0.862**  0.958**  0.988**  0.760**  0.948**  0.949** 1.00 

Note: T1 (pre-training), T2 (2-month training), T3 (4-month training), T4 (6-month training). *p<0.05;**p<0.01;***p<0.001 

Fig. 2. Mean differences for CD-RISC (A & B) and EIS (C & D) in different groups. The error bars represent the standard deviation.  
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implying that the score of CD-RISC will not increase over time. Details of 
descriptive statistics for CD-RISC of participants in different groups at 
T1, T2, T3 and T4 have been depicted in Table 2 respectively. Besides, 
the result of EIS showed that emotional intelligence was significant 
different in MT group over time at 0.001 levels. It also indicated that 
mindfulness training can increase emotional intelligence from T2 to T1 
(t = 18.99, p < 0.001, mean: 0.36, SD: 0.18), from T3 to T2 (t = 6.84, p 
< 0.001, mean: 0.03, SD: 0.04), and from T4 to T3 (t = 70.04, p < 0.001, 
mean: 0.18, SD: 0.02). However, there’s no difference in control group, 
implying that emotional intelligence won’t increase over time. Details of 
descriptive statistics for EIS of participants in different groups at T1, T2, 
T3 and T4 have been depicted in Table 1 respectively. 

This study performed 2 (group: MT, control) × 2 (time: T1 at base
line, T4 at 24-week) analyses. To compare every factor defined above by 
group, repeated measure ANOVA was performed in this study (Table 2). 
The result showed that CD-RISC of Time (F = 395.35, p < 0.001) and 
Group (F = 734.34, p < 0.001) was significantly difference in different 
groups at 0.001 level. Fig. 2(A) is the comparison of the CD-RISC values 
of each group before and after the intervention. It can be seen that at T1, 
the CD-RISC score of the control group is significantly higher than that of 
the experimental group, but after 24 weeks of MT intervention, there’s 
no significant difference between two group. Fig. 2(B) is the comparison 
of the CD-RISC score of the experimental group and the control group at 
different time points. It can be seen that the CD-RISC score of the control 
group have no significant differences at different time points, however 
the score of MT group has been increased significantly after 24 weeks 
MT intervention. It can be seen that in this experiment, MT intervention 
contributes to the improvement of CD-RISC. 

The result of repeated ANOVA showed that EIS of Time (F = 126.68, 
p < 0.001) and Group (F = 396.78, p < 0.001) was significantly dif
ference in different groups at 0.001 level. Fig. 2(C) is the comparison of 
the EIS values of each group before and after the intervention. It can be 
seen that at T1, the EIS score of the control group is significantly higher 
than that of the experimental group, but after 24 weeks of MT inter
vention, there’s no significant difference between two group. Fig. 2(D) is 
the comparison of the EIS score of the experimental group and the 
control group at different time points. It can be seen that the EIS score of 
the control group have no significant differences at different time points, 
however the score of MT group has been increased significantly after 24 
weeks MT intervention. It can be seen that in this experiment, MT 
intervention contributes to the improvement of EIS. 

3.2. Descriptive statistics of experimental group 

Table 2 shows the mean value (M), standard deviation (SD), skew
ness, kurtosis, Cronbach’s α and correlation coefficient matrix of resil
ience and emotional intelligence at various assessments. From 
pretraining to 6 months after training, resilience showed an upward 
trend; resilience and emotional intelligence were significantly positively 

correlated at different test times; additionally, resilience and emotional 
intelligence were stable. The skewness and kurtosis of the CD-RISC and 
EIS were 1.5 across all assessments, and the departure of data from 
normality was acceptable. All variables satisfy the assumption of normal 
distribution, and the maximum likelihood (ML) method was applied to 
estimate the parameters of the model (Curran et al., 1996) while per
forming the LGM. 

3.3. Trajectory of resilience 

To explore whether the trajectory of resilience is linear or quadratic, 
we conducted unconditional linear LGM (Fig. 3) and unconditional 
quadratic LGM (Fig. 4). 

Unconditional linear LGM only needs to estimate the intercept (α) 
and the slope (β). The intercept represents the initial level of the resil
ience trajectory, and all factor loadings are fixed at 1.0. The slope rep
resents the change in the increase of the trajectory of resilience. The 
factor loads are set to 1.0, 2.0, 3.0 and 4.0, corresponding to the time 
point of the assessments. The equation of the first-level horizontal model 
is CD-RISCit = αi + βiλt + ξit. CD-RISCit is the resilience score of 
participant i at time t; αi is the intercept of participant i, which is the 
level of resilience at T1. βi is the slope of participant i, which is the 
average rate of change in resilience for participant i. λt represents the 
code of time, ξit represents the residuals of participant i at time t. The 
equation of the second level horizontal model is αi = μα + ξαi; βi = μβ +
ξβi. μα and μβ are the means of the intercept and slope, respectively, and 
ξαi and ξβi are the intercept and slope residuals of participant i, 
respectively. 

The unconditional Quadratic LGM adds a quadratic term to the linear 
unconditional LGM, and the equation at the first level becomes CD- 
RISCit = αi + β1iλt + β2iλt2 + ξit. λt2 is the square of the time code, β1i is 
the slope code, and β2i is the linear slope code. The equations at the 
second level are αi = μα + ξαi, β1i = μβ1 + ξβ1i, and β2i = μβ2 + ξβ2i. 

First, the unconditional LGM has a good fit. The mean of the slope 
and the variance of the slope are 0.65 and 0.25, respectively, and both 
are significant at the 0.001 level. This finding indicates that there are 
significant differences in the initial level and growth rate between in
dividuals. The correlation coefficient between the slope and intercept is 
0.036 (p < 0.001), suggesting that there is a significant positive rela
tionship between the growth rate and the initial level of an individual’s 
resilience; that is, individuals with high initial levels show a faster in
crease. Moreover, it can be seen from the fitting indicators in Table 2 
that the unconditional quadratic LGM fits the data better than the un
conditional LGM, indicating that the development of adolescents’ 
resilience shows a curved trend. Resilience showed an increasing trend 
during the four tests (Slope = 0.56, p < 0.001), and the rate of increase 
increased month by month (Linear Slope = 0.28, p < 0.01). In addition, 
the variation in slope (σ2 = 0.22, p < 0.001) and the variation in linear 
slope (σ2 = 0.02, p < 0.05) indicate that the initial level of resilience in 

Fig. 3. Unconditional LGCM of resilience.  
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adolescents and the subsequent change speed show obvious interindi
vidual differences. Finally, the correlation coefficients between the 
intercept and slope (r = − 0.389, p < 0.01), the intercept and linear slope 
(r = − 0.140, p < 0.01), and the slope and linear slope (r = − 0.124, p <
0.01) were significantly different, indicating that there are significant 
correlations among the speed, acceleration and the initial level of 
resilience changes. 

3.4. Trajectory of resilience: the influence of emotional intelligence 

To investigate the influence of emotional intelligence on the trajec
tory of resilience, emotional intelligence is used as a time varying co
variate to build a condition model (Fig. 5). In this model, the equation of 
the first level model is CD-RISCit = αi + βiλt + γtωit + ξit. ωit is the 
emotional intelligence score of participant i at time t, and γt 为 is the 
partial regression coefficient of emotional intelligence to resilience at 
time t. The equation of the second level model is αi = μα + γαxi + ξαi; β1i 
= μβ1 + γβ1xi + ξβ1i; β2i = μβ2 + γβ2xi + ξβ2i. 

The results show that LGM fit the data well, χ2(17) = 21.48, p < 0.01, 
CFI = 0.90, RMSEA = 0.06, SRMR = 0.06. The variances of the intercept 
and slope are − 0.003 and − 0.001, respectively, and both are significant 
at the level of 0.001. This finding indicates that there are significant 
individual differences in the initial level and growth rate of individuals. 
The correlation coefficient of slope and intercept is 0.002 (p < 0.001), 
which indicates that there is a positive relationship between the rate of 
individual growth and the initial state. That is, individuals with high 
initial levels of resilience show faster growth. In addition, the variance of 
intercept is (σ2 = − 0.001, p < 0.001), and the variance of slope is (σ2 =

− 0.003, p < 0.001). 

4. Discussion 

4.1. Mindfulness training induced change on resilience 

In this research, we performed an experiment MT group and a con
trol group to check whether MT can improve students’ resilience and 
emotional intelligence. The result showed that both resilience and 
emotional intelligence were significant different in MT group over time. 
Then in MT group, we constructed a linear growth model and a 
nonlinear growth model of resilience development. The results of the 
models show that the slopes of the parameters of both models were 
significantly positive, indicating that during the test period, the resil
ience levels of the subjects increased. The slope of the curve was 
significantly positive, which indicates that the psychological elasticity 
level of the subjects increased. Therefore, some aspects of this phe
nomenon can be explained. 

First, we believe that mindfulness and resilience have a strong me
chanical connection with each other. The most crucial factor in expe
riencing trauma and adversity is maintaining an accepting positive 
attitude toward life events (Grabbe et al., 2012). Mindfulness training 
helps individuals accept their present moment in a nonjudgmental 
manner, thus avoiding negative emotions. Accepting the present 
moment with a peaceful and nonjudgmental attitude is one of the most 
important components of resilience (Jha et al., 2019). In this program, 
subjects were trained to use a nonjudgmental attitude to focus on the 
present reality, which was an effective way to reduce their internalizing 
and externalizing behaviors in response to pressure and adversity 
(Durlak et al., 2011; Mak et al., 2018). Thus, the MT intervention led to 
increased resilience. 

Fig. 4. Unconditional quadratic LGCM of resilience.  

Fig. 5. The influence of emotional intelligence on the track of resilience.  
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The second aspect addresses the improvements in coping with 
negative emotions by MT, which is beneficial for enhancing resilience. 
Mindfulness training can shift attention to breathing and distract in
dividuals from negative emotions such as anxiety, depression, and fear 
that are caused by the epidemic. Additionally, holding a mindfulness 
acceptance and non-evaluation attitude toward the epidemic can also 
help prevent the generation of negative emotions. Experiments have 
confirmed that the brainwave θ wave activity of long-term mindfulness 
training is significantly increased, indicating that the brain’s alertness is 
increased, and the level of attention and cognition is improved, thereby 
improving the individual’s emotional regulation ability (Cahn & Polich, 
2006). Mindfulness training can change brain activity related to emo
tions to a certain extent, enhance the individual’s positive emotions, and 
improve the development of mental health (Levin et al., 2015). Thus, 
through this training program, subjects ultimately obtain the overall 
improvement of resilience. 

In addition, this research conclusion confirms previous studies that 
resilience can be trained and improved (Bluth & Eisenlohr-Moul, 2017; 
Bogels et al., 2008; Brown & Ryan, 2003; Esmaeilinasab et al., 2011; 
Keng et al., 2011; Mak et al., 2018; Napoli et al., 2005). Resilience is not 
a stable trait (Joyce et al., 2018) but rather a malleable characteristic 
that can be trained and bolstered. Additionally, using mindfulness-based 
and cognitive-behavioral techniques to improve resilience is beneficial 
for mental health (Joyce et al., 2018; Robertson et al., 2015). This has 
been shown in previous studies. Black and Fernando (2014) used a latent 
growth curve analysis and found that children’s resilience improved 
after a 5-week mindfulness training, and this change was maintained for 
up to 7 weeks. Lu et al. (2017) reported a study of migrant children and 
showed that a 4-week school-based MT intervention significantly 
reduced internalizing and externalizing behaviors, especially for those 
with lower baseline mindfulness scores. In a study conducted in the 
southeast United States, researchers selected 47 adolescents to partici
pate in an 8-week MT program. After the program, resilience, curiosity 
and gratitude improved among all participants (Bluth & Eisenlohr-Moul, 
2017). 

Apart from the intervention of mindfulness training, the improve
ment of the subjects’ resilience may be due to the better control of the 
epidemic situation in the area. In mid-March, all the areas where the 
subjects are located gradually resumed work and production, and the 
living conditions of the residents in the participants’ community 
changed from mandatory home isolation to being able to go out. Starting 
in late March, schools officially resumed classes. The students returned 
to the campus again and were able to receive in-person education as 
usual. Additionally, all subjects were able to communicate and play with 
students of the same generation, and the relative improvement of the 
epidemic situation may have also affected the improvement in the 
subjects’ mental flexibility. 

4.2. The influence of mindfulness training on emotional intelligence 

In this study, we used MT as the intervention method, and we believe 
that EI may have an important impact on resilience. Existing studies 
have mostly used cross-sectional research designs to examine the cor
relation between emotional intelligence and resilience or the mediating 
role of EI, resilience, and other factors. This study uses a latent growth 
curve model to examine the variance in EI over time and to investigate 
its role in the development of resilience. Existing research shows that 
there is a strong association between EI and resilience (Armstrong et al., 
2011). EI not only plays a crucial predictive role in resilience, but also 
antecedent to resilience (Armstrong et al., 2011; Kat et al., 2019). EI is 
the ability to manage emotions effectively, which has been found to be a 
useful way to improve one’s resilience (New et al., 2009). The results 
show that the level of EI can affect resilience, and a higher level of EI can 
accelerate the rise of resilience to a certain extent. 

According to the results of this study, after the MT intervention, EI 
showed an upward trend. EI is the ability to be conscious of emotion, 

conform emotions with cognition, understand the causes and conse
quences of emotion, manage one’s own emotions and others’ emotions, 
and utilize this skill to guide thinking and actions to produce beneficial 
outcomes (Zeidner et al., 2004; Mayer, Roberts, & Barsade, 2008). MT 
cause the brain regions change that regulate emotion process. During 
mindfulness training, Sperduti et al. (2012) use meta-analysis provided 
insight into the brain areas active. Sperduti et al. (2012) found that the 
basal ganglia (caudate), the entorhinal cortex (parahippocampal re
gion), and the medial prefrontal cortex are the important regions of 
brain subserve the meditative state through activation likelihood esti
mation (ALE). Those three regions are crucial for cognitive and 
emotional processes that relevant for the mindfulness training. Sperduti 
et al. (2012) believes when individuals are in the state of MT, the basal 
ganglia can help inhibit irrelevant thoughts, the entorhinal cortex help 
the control of the mental state, and the mPFC contributes to the 
enhanced sense of emotional self-awareness. Therefore, MT is a useful 
way to enhance emotional awareness, which is beneficial for increasing 
EI. 

Besides, in this study, the level of EI improved with training. This 
may be because in the continuous practice of mindfulness training, the 
participants are more sensitive to emotion recognition. In addition, the 
level of emotional intelligence increased with training. This may be 
caused by the fact that the subjects’ ability to recognize emotions is 
more acute in the continuous practice of mindfulness training. Addi
tionally, mindfulness training requires subjects to accept the present 
moment with nonjudgmental awareness of emotion, which may be 
beneficial for individuals to perceive, understand the cause and conse
quence of emotions. This is a core aspect of EI. 

4.3. Contributions 

Through 4 follow-up tests over 6 months, this study systematically 
investigated the impact of mindfulness training on the resilience of ad
olescents in the context of the COVID-19 epidemic. To a certain extent, it 
proved that mindfulness training leads to a significant improvement in 
resilience. Regarding research on mindfulness training and resilience, 
most studies have used cross-sectional or two-point tracking designs. 
Although these designs can help us understand the impact of mindful
ness training on resilience, they do not essentially explain the true tra
jectory of resilience development. This research not only examines the 
development trend of resilience under the training of mindfulness 
training but also explores the influence of mindfulness training on the 
development speed of resilience and examines individual differences in 
the speed of the development. The results obtained provide a certain 
empirical basis for the perfection of the resilience development theory 
model. Second, this study also systematically investigated the impact of 
gender and emotional intelligence on resilience among individuals un
dergoing mindfulness training. Few studies have used longitudinal 
research to explore the relationship between these two factors. The re
sults of this study have certain theoretical significance for understanding 
and improving the development of resilience. Finally, the world is 
currently trying to control the COVID-19 pandemic. In this context, 
many middle school students will also face the same psychological 
problems. In the context of this epidemic, to a certain extent, improving 
the reveal of the development trend of resilience will help us better 
understand how to help young people spend this special stage 
reasonably. 

4.4. Limitations and future research 

There are a few limitations in this research. First, all subjects in this 
research have undergone other positive incidents, such as transitioning 
from being quarantined to being free and transitioning from taking 
classes online to being able to go to school. These incidents might have 
also been beneficial for improving the resilience of adolescents. Never
theless, given the design of the research, other positive incidents were 
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not evaluated, which stopped us from taking into consideration their 
role in the connection between changes in mindfulness training and 
resilience over time. In addition, research on resilience is not meticulous 
enough. The Connor–Davidson Resilience Scale used in this study con
sists of 5 dimensions (Connor & Davidson’s, 2003; Yu & Zhang, 2007). 
However, this study was focused on overall resilience. More meticulous 
research on the subtypes of resilience should be conducted in future 
studies. Third, further research can also extend the tracking time and 
comprehensively consider life changes, personality characteristics and 
other factors. Additionally, there was no control group. 

5. Conclusion 

The findings of this study are as follows:  

(1) Mindfulness training increased students’ resilience and 
emotional intelligence in experiment group.  

(2) When undergoing a mindfulness training intervention, individual 
resilience tends to increase, and the speed of this development 
gradually increases. There are significant individual differences 
in the initial level and development speed.  

(3) When undergoing a mindfulness training intervention, individual 
emotional intelligence can promote the growth of resilience. 
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