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Abstract: The purpose of this study is to examine the effects of middle school students’ learning
attitudes and risk perception toward COVID-19 on their poor academic performance since the
COVID-19 pandemic began. This study limited the sample to middle school students who responded
that their academic performance was an A or B grade during the last academic year in 2019. For this
study, 268 respondents were selected and logistic regression was employed. Self-motivated studying
time and positive attitudes toward online learning predicted consistent academic performance
since the COVID-19 pandemic began. Middle school students’ preference toward an in-person
classroom format was related to poor academic performance since the COVID-19 pandemic began. A
risk perception toward COVID-19 was related to poor academic performance since the COVID-19
pandemic began. It is imperative to provide educational programs which help students develop self-
motivated studying habits to maintain their academic performance during COVID-19. Policymakers
in schools should consider providing in-person options for students who are more academically
successful in such an environment.
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1. Introduction

Since the emergence of the COVID-19 pandemic, students at schools around the world,
including in South Korea, have faced challenges related to shifts to online learning, either
full-time or in a hybrid model that blends online and part-time, in-person instruction [1].
Researchers have found that such shifts to online schooling are effective at decreasing the
spread of COVID-19 infection [2]. Researchers have also found that these social distancing
measures greatly affect adolescents’ mental, physical and emotional health [3–6]. Shifts
toward online learning may also impact adolescents’ attitudes toward learning, motivation
to learn and academic performance [7–9]. Therefore, it is important to examine the extent
to which adolescents engage in protective behaviors against COVID-19 as well as their
attitudes toward online learning, motivation to learn, and academic performance since the
COVID-19 pandemic began.

2. Literature Review
2.1. Academic Performance and the COVID-19 Pandemic

Researchers have found that academic performance, demonstrated through standard-
ized test scores, has decreased among some students since the emergence of the COVID-19
pandemic [10]. In a sample of 15% of all schools in the Netherlands, researchers examined
differences in scores on reading comprehension, math and spelling among students aged
7–11 years from 2017 to 2020 [10]. From 2017 to 2019, the scores on the twice-yearly tests
showed no significant difference; however, in 2020, upon the beginning of the COVID-19
pandemic, students’ overall scores dropped by three percentile points in math, spelling
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and reading [10]. Most of the literature on academic performance during COVID-19 has
examined postsecondary students, with little else known on the effect of COVID-19 on the
academic performance of middle schoolers specifically.

2.2. Learning Attitudes and Academic Performance during COVID-19

Positive attitudes toward learning during COVID-19 have been found to be associated
with higher academic performance [7–9,11,12]. Positive attitudes toward learning during
COVID-19 may include self-motivated learning as well as positive attitudes toward, or
a preference toward, online learning versus an in-person format. In one study, parents
of students in grades one through nine in Italy and Portugal reported on their children’s
academic motivation, and latent score change models showed that students’ motivation
decreased in both countries since the COVID-19 pandemic emerged [9]. Additionally,
among postsecondary students in Malaysia, motivation to learn dropped significantly
during a period when the government restricted travel and other non-essential activities
to reduce the spread of the virus [8]. Moreover, it was found that among these students,
motivation to learn was strongly, positively associated with academic performance [8].

While no study was found that directly examined the relationship between positive
attitudes toward online learning and academic performance among adolescents during
COVID-19, one study did reveal that if college students strongly preferred face-to-face
learning, they were more likely to struggle to adapt to online learning [7]. These students
that preferred face-to-face learning also reported lower cognitive engagement in online
learning [7]. Both of these factors—a preference toward face-to-face learning during a
period of mandatory online learning and lower cognitive engagement in their online
courses—may influence their academic performance.

2.3. COVID-19 Risk Perception and Academic Performance

Researchers in Canada and Italy examined adolescents’ and young adults’ perceived
risk of COVID-19 infection and found that, overall, young people did not consider them-
selves to be at high risk for infection, although young people in Canada did consider their
family and friends to be at a higher risk than themselves [13,14]. Additionally, higher risk
perception of COVID-19 infection was associated with increased odds of participating in
protective measures against COVID-19, such as washing one’s hands and social distanc-
ing [14]. However, despite fewer young people seemingly concerned about their own risk
of COVID-19 infection, in a sample of Turkish college students, nearly 70% reported feeling
anxious about the spread of COVID-19, which was associated with a decreased motivation
to study, which may in turn lead to decreased academic performance [15].

2.4. Resilience among Adolescents Amid the COVID-19 Pandemic

Despite the challenges faced by adolescents around the world since the COVID-19
pandemic began, researchers have observed resilience, or the ability to overcome or bounce
back from challenges, among adolescents [16]. In fact, some researchers say that experi-
encing some adversity assists with developing the resiliency processes needed to bounce
back [16]. Additionally, researchers have found that being more resilient is associated with
fewer negative psychological outcomes, such as depression, anxiety and stress, since the
pandemic emerged [17]. Increased resilience has also been found to be associated with
higher academic performance; these studies were conducted prior to COVID-19, but they
considered stressful environments such as severe poverty, homelessness and placement
in residential or foster care [18,19]. Therefore, fostering resilience in adolescents is of
high importance to temper the negative psychological and academic impacts they may
experience due to the COVID-19 pandemic [20].

2.5. Theoretical Framework and Education in South Korea

The unprecedented COVID-19 pandemic has greatly influenced life for many people.
In South Korea, where the school year typically runs from March to February, the emergence
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of the COVID-19 pandemic caused the school year to be delayed by five weeks, before
beginning in April 2020 in a virtual format [1]. Students did not begin to return to school
in person until June 2020 and, until then, families faced challenges such as relatively few
parents (60%) being able to work from home even some of the time [1]. For middle school
students in South Korea, one of the main achievements in life is academic performance,
and the negative effects of the coronavirus may also affect middle school students’ grades.
The Ecological Systems Theory explains human behavior by considering the influence of
multiple levels such as individual, social–environmental and cultural aspects [21]. This the-
ory exphasizes the dynamic mutual interactions between individuals and the environment
based on open systems [22]. That is, environmental changes caused by COVID-19 may
negatively influence individuals’ academic performance. In particular, students in South
Korea already encounter many stresses concerning high academic expectations, such as
through parents or “tiger moms” who put an immense amount of pressure on children for
high educational attainment and performance [23]. Given that fierce academic competition
has existed in South Korea for a long time [24], the environmental changes due to COVID-
19, such as online lectures instead of face-to-face class, may increase students’ stresses
regarding their academic performance. Thus, this study focuses on how middle school
students adjust to their new learning environment and how they have been influenced by
COVID-19, based on the Ecological Systems Theory.

3. The Current Study

The COVID-19 pandemic has influenced individuals’ lives on various dimensions,
such as education, economics and equality, regardless of generation [25]. In particular,
students have faced a dramatic change in their learning format. The effectiveness of a
hybrid learning model and middle school students’ academic performance may be influ-
enced by their attitudes towards learning. In addition, during the period of coronavirus
outbreak, risk perception toward COVID-19 may also affect their academic performance.
Even though the middle school years are an important developmental bridge between
elementary school and high school, little is known about how COVID-19 and attitudes on
learning among middle school students influence their academic performance. Particu-
larly, this study focuses on middle school students whose previous grades were A or B
before COVID-19 (during the 2019 academic year) and how they displayed poor academic
performance since the COVID-19 pandemic began. Thus, the purpose of this study is to
(1) examine relationships between middle school students’ learning attitudes and their poor
academic performance since the COVID-19 pandemic began and (2) explore the association
between risk perception toward COVID-19 and middle school students’ poor academic
performance since the COVID-19 pandemic began.

4. Methods
4.1. Participants and Study Settings

The target population of this study is middle school students in South Korea, and
the research team used an official online outlet to recruit students. The online platform
is an official communication tool between all public middle schools and students. The
research team posted a link about the survey on the online platform. Respondents in this
study are middle school students at a public middle school in Gyeonggi province, South
Korea. Data were collected October 2020. Google Forms was used to create the structured
questionnaire. Survey items were checked by experts, including middle school teachers,
to enhance the quality of the questionnaires and to protect participants from any risks of
survey participation. The refined survey was distributed to middle school students and
respondents received a $2 gift card as a reward. A total of 354 middle school students
engaged in this survey. However, as the primary focus of this study is to identify what
factors led to poor academic performance in the spring semester of 2020 among students
who received high grades (such as an A or B) last academic year, this study limited the
sample to middle school students who responded that their academic performance was an
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A or B grade during the last academic year in 2019. Two hundred sixty-eight respondents
were selected for the final sample while the remaining 86 participants were excluded
because they received a lower grade than B. As this study does not include any private
information such as name, address, contacts and the like, the Institutional Review Board
(#200810-1A) approved this research.

4.2. Measures

Poor academic performance since COVID-19. Respondents were queried about their
levels of academic success during the spring semester of 2020, which is when COVID-19
emerged. They were asked to answer whether they received an A+, A, B+, B, C+, C, D+
or lower grade. The grades indicate a cumulative GPA for all classes the students took.
Given that all participants in this study received A+, A, B+ or B before the coronavirus
outbreak, those who received grades lower than B since the COVID-19 pandemic began
were classified into the poor academic performance group.

Risk perception toward COVID-19. Middle school students were asked to what extent
they are aware of the risks of COVID-19. Four items measuring the level of perceived
risks of COVID-19 were used to measure the risk perception toward COVID-19, and this
scale was rated on a five-point Likert-type scale. Five response options were provided to
respondents ranging from 1 (strongly disagree) to 5 (strongly agree). The four items were
as follows: COVID is different from the flu and may have unidentified symptoms, so I am
scared that I will get COVID-19; I am feeling a sense of risk about COVID-19 because we do
not know when we can overcome the coronavirus and when COVID-19 will be eradicated;
COVID-19 would damage my health; I am scared about negative effects of COVID-19 as
it has limited my daily life activities (e.g., decreased frequency of dining out or meeting
friends in person). The mean of all items was used, and lower scores indicated a lower risk
perception toward COVID-19. The Cronbach’s α of the five-point Likert-type scale was
0.73 (M = 4.24; SD = 0.71).

Learning attitudes. Learning attitudes in this study are defined as a positive attitude
toward learning, indicating an individual’s capability and willingness to learn under the
new educational format required due to the COVID-19 pandemic. In this study, self-
motivated studying, acceptance of online -learning and preferences about classroom format
or online learning comprise the learning attitudes since the COVID-19 pandemic began.

Self-motivated studying. Participants were asked how many hours they study a week,
without any pressure from parents or caregivers.

Attitudes toward online learning. Respondents responded to what extent they have
a positive attitude about accepting online learning as a new educational format. This
measure consisted of five items with a five-point Likert-type scale with the following
response options: strongly disagree, disagree, neutral, agree or strongly agree. Scale
items included “I stay focused when listening to an online lecture”; “I am willing to
answer a question from teachers and to participate in a presentation during an online
lecture”; “I am actively submitting assignments during the period of an online lecture
based upon guidelines the teachers provided”; “I try to preview the materials I will learn
tomorrow in order to reduce difficulties that occur during an online lecture (e.g., decreased
communications and Q&A time with teachers compared to face-to-face class)”; “I try to
review what I learned yesterday in order to minimize challenges that occur during online
lectures (e.g., fewer chances to ask questions to teachers compared to face-to-face class).”
The average score of each item was used with higher scores indicating a more positive
attitude toward online learning. This scale had a Cronbach’s alpha of 0.81 (M = 3.57;
SD = 0.79).

Preference about class format. Middle school students were asked to respond to the
following: “I like to take classroom training in person compared to online learning through
Zoom”. They responded to this question with one of five response options: strongly
disagree, disagree, neutral, agree or strongly agree. Higher scores show a greater preference
for an in-person classroom format (M = 3.58; SD = 1.31).
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Control variables. Age, gender, subjective poverty, resilience and peer relationships
were included as control variables. Subjective poverty was measured by using the Leyden
Poverty Line [26]. Participants were asked, “In your circumstances, do you consider your
household’s economic status to be good or bad?” They selected one of six response options:
very bad, bad, insufficient, sufficient, good and very good. Resilience was measured via
the Brief Resilience Scale (BRS) [27]. This scale consists of six items with a five-point
Likert-type scale. Three items were reverse-coded before analysis. Higher scores indicate
greater resilience. Last, peer relationships were measured by the Hemingway Measure
of Adolescent Connectedness [28]. Six items with a five-point Likert-type scale were
used and one of the items were reverse-coded. Higher scores indicate more positive
peer relationships.

4.3. Analysis Strategy

Descriptive statistics were considered and logistic regression was conducted to in-
vestigate the associations between attitudes on learning and poor academic performance
and between risk perception toward COVID-19 and poor academic performance. Logistic
regression was employed and the Statistical Package for the Social Sciences (SPSS) 26.0 was
used for analyses.

5. Results

Descriptive statistics are shown in Table 1. Girls made up 52.2% of the total sample
while boys made up 47.8%. The average age of the middle school students who participated
in this study was 14.3 years old. The average scores for subjective poverty, resilience and
peer relationship were 4.11, 3.30 and 3.93, respectively. Among middle school students who
responded that their academic performances were an A or B grade before COVID-19, 11.6%
reported that they received lower than a B grade since the COVID-19 pandemic began (i.g.,
31 students). For attitudes on learning, the average hours of self-motivated studying a
week were 10.3. The average scores of attitudes on online learning and preference about
classroom format were 3.57 and 3.58, respectively. The average score of risk perception
toward COVID-19 was 4.24.

Table 1. Descriptive Statistics for Variables Included in the Study.

Variables Total

(n = 268)

Poor academic performance since the COVID-19 pandemic began 11.6%
Risk perception toward COVID-19 4.24 (0.71)

Learning attitudes
Self-motivated studying 10.30 (13.08)

Attitudes toward online learning 3.57 (0.79)
Preference about class format 3.58 (1.31)

Age 14.34 (1.06)
Gender (girls) 52.2%

Subjective poverty 4.11 (0.89)
Resilience 3.30 (0.88)

Peer relationships 3.93 (0.67)

Results of the logistic regression are shown in Table 2. Demographic variables did
not significantly affect academic performance. However, lower resilience and poorer peer
relationships predicted a decrease in academic performance since the COVID-19 pandemic
began (OR = 0.52, p < 0.05; OR = 0.24, p < 0.01). In other words, a one-unit decrease in
resilience predicted a 0.52 increase in the likelihood that academic performance would be
poor since the COVID-19 pandemic began, while a one-unit decrease in peer relationships
resulted in a 0.24 increase in the likelihood that academic performance would be poor
since the COVID-19 pandemic began. In terms of learning attitudes during the COVID-
19 pandemic, more self-motivated studying time and positive attitudes toward online
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learning predicted consistent academic performance since the COVID-19 pandemic began
(OR = 0.88, p < 0.05; OR = 0.46, p < 0.05). Middle school students’ preference toward
an in-person classroom format was related to a decrease in academic performance since
the COVID-19 pandemic began (OR = 1.81, p < 0.01). Further, a higher risk perception
toward COVID-19 was significantly related to a decrease in academic performance since
the COVID-19 pandemic began (OR = 2.25, p < 0.05).

Table 2. Logistic Regression Coefficients (Odds ratio) Predicting Poor Academic Performance.

Variables Poor Academic Performance 95% CI

(Constant) 10.80 (5.99) Lower Upper

Age −0.67 (0.51) 0.24 1.12
Gender (girls) −0.47 (0.62) 0.23 1.70

Subjective poverty 0.46 (1.58) 0.90 2.77
Resilience −0.65 (0.52) * 0.28 0.98

Peer relationships −1.43 (0.24) ** 0.10 0.57
Risk perception toward COVID-19 0.81 (2.25) * 1.05 4.79

Learning attitudes
Self-motivated studying −0.13 (0.88) * 0.79 0.98

Attitudes toward online learning −0.77 (0.46) * 0.23 0.94
Preference about class format 0.59 (1.81) ** 1.18 2.79

Note. CI = Confidence Interval, * p < 0.05. ** p < 0.01.

6. Conclusions and Discussion

The primary purpose of the current study was to explore how learning attitudes
and risk perception toward COVID-19 influence poor academic performance, since the
COVID-19 pandemic began, among middle school students. In particular, the middle
school students in this study were limited to those who received A or B grades before
COVID-19. That is, this study reveals how attitudes toward learning have changed since
the COVID-19 pandemic began and how risk perception toward COVID-19 led to lower
grades among students who received high grades before COVID-19. Because middle
school students are not as mature as adults and the period during middle school is critical
in the developmental stage, they may be more likely to be greatly influenced by the un-
precedented COVID-19 pandemic [6,29,30]. Thus, it is important to understand middle
schoolers’ changes in academic performance since the COVID-19 pandemic began. How-
ever, little evidence exists identifying what factors influence students’ decreased grades
since the COVID-19 pandemic began. This study revealed that two factors—learning
attitudes and risk perception toward COVID-19—were significantly associated with poor
academic performance.

As the coronavirus pandemic has rapidly expanded and public schools have used
online learning to avoid unnecessary contact in person, students’ learning attitudes may
change and therefore their attitudes are considerably important to academic performance.
This study indicated that attitudes toward online learning, preferences about classroom
format and self-motivated studying time influenced middle school students’ poor academic
performance. In particular, the learning attitudes considered in this study should be given
more attention because such attitudes negatively affected the grades of middle school
students who received A or B grades before COVID-19. There is a large body of research
identifying how attitudes toward learning influences academic performance [31–33]. How-
ever, little is known about how learning attitudes lead to poor academic performance over
the coronavirus pandemic, particularly among middle school students.

Middle school students in this study were regarded as high-achieving students re-
ceiving A or B grades before COVID-19; however, for some, their performance worsened
since the COVID-19 pandemic began, receiving lower than a B. This study confirmed
that self-motivated studying is important to maintain good grades based on self-directed
learning without support or monitoring from parents [34,35] and this is also significant
during the COVID-19 pandemic. As self-motivated studying results in more active par-
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ticipation in learning and confidence in what was learned [36], it is imperative to provide
educational programs which help middle school students develop self-motivated studying
habits to maintain their academic performance during the COVID-19 pandemic. Further,
as we continue to experience the unprecedented coronavirus pandemic, it is necessary
to take into account students’ negative attitudes about online learning and preference
regarding classroom format. During the COVID-19 pandemic, middle school students
who were more likely to accept the online educational system were able to keep their good
grades from before COVID-19 by receiving an A or B. In other words, it is important for
middle school students to adjust to the new educational environment and to mutually
communicate with teachers and friends through the online learning system. This might
be influenced by a teacher’s ability to encourage students to actively participate in class.
Thus, training or educational modules for teachers on online teaching should be prepared
and provided to teachers in public schools. On the other hand, middle school students
who are reluctant to participate in online learning and who prefer to take their classes in
person are more likely to receive low grades during the COVID-19 pandemic, even when
they received good grades before COVID-19. Therefore, middle schools might consider
providing in-person options for such students who are more academically successful in
such an environment.

Moreover, this study revealed that students who had greater risk perception concern-
ing COVID-19 were more likely to show poor academic performance since the COVID-19
pandemic began, even though they received A or B grades before COVID-19. The risk
perception may bring about more anxiety, stress and a sense of discomfort, which may
be an obstacle to learning. That is, middle school students who are more worried about
coronavirus infection might have or develop mental health symptoms, and these symptoms
may lead to poorer academic performance [37,38]. There are other factors that may result
in poor academic achievement, such as peer relationships, teachers’ instructional style and
socioeconomic status [39,40]. However, during the COVID-19 pandemic, it is important
to understand the influence of coronavirus as a factor to identify how middle school stu-
dents’ grades negatively changed. This aligns with an argument of the Ecological Systems
Theory, indicating that social environmental factors mutually interact with individuals’
lives [21,22]. In other words, this theory implies that we need to pay more attention to the
impact of multiple levels of the enviroment; therefore, this study takes into account the
effects of COVID-19 to understand changes of academic performance since the COVID-19
pandemic began. The unexpected emergence of COVID-19 as a new environmental factor
influences middle school students’ academic performance as they are forced to change
their learning and studying enviroments from face-to-face to online. Further, limited daily
life activities, such as decreased communication with peers, can also affect their academic
performance. To reduce the negative impact of high risk perception among middle school
students, mental health services should be provided to them to relieve their anxiety about
COVID-19, helping them to focus on their learning. Further, middle school students are
not fully mature and have a decreased ability to manage their stress or anxiety associated
with coronavirus. Therefore, support from teachers and parents might be important to
reduce middle school students’ anxiety or stress related to the risk of COVID-19, helping
them to maintain good grades.

Additionally, the current study reported that middle school students who had greater
resilience and peer relationships were less likely to experience poor academic performance
since the COVID-19 pandemic began. Individuals who have greater resilience are likely to
overcome an adversity or threats [41] and adjust themselves to the new environment. As
COVID-19 can be regarded as a major adversity for humankind, middle school students
with greater resilience can more easily adapt their daily lives, including their learning. In
addition, middle school students who have built good relationships with their peers tend
to have greater academic achievement [42]. Those who have peers with positive attitudes
toward learning may be more likely to develop more positive learning attitudes themselves,
and this plays a role as a buffer against poor academic performance since the COVID-19
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pandemic began. However, students with peers who have negative attitudes toward
education are likely to be affected by their peers’ attitudes as well. Therefore, increasing
resilience and developing positive peer relationships among middle school students is
important to maintain good academic performance during the coronavirus pandemic.

This study contributes to understanding changes in academic performance before
and after COVID-19. However, readers should recognize limitations of this study. First, as
participants in this study are limited to middle school students in South Korea, cultural
differences or differences in educational systems should be considered to understand
academic performance in other cultures. Second, there are a variety of factors which may
influence academic achievement; however, this study did not include all possible covariates.
Third, middle school students from low-income households are not specifically considered
in this study, and they may show different characteristics and different results in academic
performance. Thus, we recommend that future studies should target low-income middle
school students. Fourth, as preference about class format includes one item, we could
not report the validity or reliability of this scale. Thus, we suggest that a standardized
measurement should be used in future studies. Fifth, those who were classified into the
poor academic performance group consisted of 11.6% of the total population. The number
of the students in the group is small, so we recommend that future studies increase the
total sample size and have an increased number of students who reported a decrease in
academic performance. Sixth, a self-reported item on academic performance was used.
Thus, social desirability bias might have influenced students’ responses. Last, the Ecological
Systems Theory is useful to understand this study, but it partially explains the logic of
this study. Thus, an advanced theoretical framework or mixed combination of multiple
theories is needed to profoundly illuminate poor academic performance among middle
school students since the COVID-19 pandemic began.
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