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school closures due to the first wave of COVID-19, in 2020.

Methods: Participants included 32 children aged 4-5 years old from three pre-schools
in Tokyo, Japan, where strict lockdown was not implemented and voluntary school
closure was recommended. Child social-emotional skills was assessed by classroom
teachers using Devereux Student Strengths Assessment mini (DESSA-mini) three times:
November 2019, January 2020 (before the COVID-19), and March 2020 (during the first
COVID-19 wave). All pre-schools implemented voluntary school closures from March
2nd, and two schools (school A and B) canceled school recitals, while one school
(school C) allowed for it to be held on March 4th, with precautions in place to prevent
the spread of infection. Repeated measures ANOVA were performed to examine the
difference between the T scores of the DESSA-mini three pre-schools before and during
the COVID-19 pandemic.

Results: In school C, children showed stable T scores of the DESSA-mini, whereas
children in school A and B showed lower T scores of the DESSA-mini during COVID-19
than before it started. The interaction effects between time and pre-schools were found
(F =7.05, p < 0.001).

Conclusion: Our findings suggest that school recitals in pre-schools were important to
maintaining children’s social-emotional skills during the COVID-19 pandemic.
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INTRODUCTION

The first outbreak of the coronavirus disease in 2019 (COVID-
19) impacted pre-school children in many countries in various
ways, including school closures and the downsizing of activities
such as school recitals to prevent the spread of infection (1). A
growing number of studies have examined the short and long-
term impacts of school closure on mental health of pre-school
children and their caregivers. Increased behavioral problems (2),
decreased physical activities (2, 3), weight gain (4), impaired
quality of sleep (3, 5), and increased screen time (3) have been
found among pre-school children after the closure of schools.

Even though there are studies that summarize possible adverse
impacts of pre-school closure on children (6-8), to the best
of our knowledge, few studies investigate the impact of school
closures by comparing schools which canceled school activities,
to schools which implemented school activities despite COVID-
19. Japan is a unique country, in that a severe lockdown was not
implemented, and pre-school closure was only recommended by
the government, not mandatory. In addition, implementation of
school activities relied on the discretion of individual pre-school
principals. In the Japanese system of pre-school, child aged from
0 to 5 years can go to pre-school with no charge (not always).
In 2020, approximately 50% of children attended pre-school.
Almost all pre-schools in Tokyo, Japan conduct a school recital
(e.g., dancing, singing, and drama activities) as school activities,
which is held once per year (9). The aims of the school recital are
not only to develop child’s creativeness but also to show child’s
growth for caregivers (9). Thus, the school recital in Japanese pre-
school has an important role for children and caregivers, which
is also a major event for teachers.

Fortunately, we were able to make contact with three schools
that agreed to take part in our research; two of which canceled
scheduled school recitals, and one that allowed for the recital
as scheduled, on March 4th. In all three schools we were able
to assess the children’s mental health before and during the first
wave of COVID-19. Thus, by using this precious data, we could
evaluate the impact of school closures by considering the mental
health status of the children before COVID-19, and comparing
the schools which canceled school activities with the school which
allowed for regular school activities to continue.

Furthermore, to date, previous studies have focused on
behavioral changes related to life style such as physical activity
and screen time (2-5) and negative aspects of mental health
such as behavioral problems (2). Little is known about positive
aspects of mental health such as the development of social-
emotional skills, which is defined as “skills to understand and
manage emotions, set and achieve positive goals, feel and show
empathy for others, establish and maintain positive relationships,
and make responsible decisions” (10). The OECD (11) suggests
that the development of children’s social-emotional competencies
is required because it has a significant role within well-being,
life satisfaction, healthy life style, and academic success. In
Japan, the government guideline for pre-school education also
address developing social-emotional skills. It may become more
important for children to have the ability of adaptation for
unexpected situations, due to the pandemic of COVID-19, than
ever before.
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FIGURE 1 | T scores of the DESSA-mini.

This study examines the impact of school closure due to the
first wave of COVID-19, in early 2020, on social-emotional skills
among Japanese pre-school children.

METHODS

Participants

Participants included 32 children aged 4-5 years old from three
pre-schools in Tokyo, Japan, where strict lockdown was not
implemented and voluntary school closure was recommended.
All pre-schools implemented voluntary school closures from
March 2nd to May 30th, 2020, and two schools (school A and B)
canceled school recitals during voluntary school closure periods,
but one school (school C) had a recital on March 4th, with
infection prevention measures in place.

Measures

Child’s social-emotional skills was assessed by class teachers
using Devereux Student Strengths Assessment-Mini (DESSA-
mini) (12-14), which is one of the major assessment tools of
child’s social-emotional skills and is applicable to children aged
5-14 years old. The DESSA-mini consists of 8 items assessed on a
five-point Likert scale (from 0 = "never” to 4 = "very frequently”)
and has a high internal consistency (Cronbach a = 0.919).
Educators can rate children’s social emotional competence during
a 4 week period, within 1 min. Based on raw score sum which
ranges from 0 to 32, a T score can be calculated. Furthermore,
we can obtain three categories using T score: “strength” (T score
> 60), “typical” (41 < T score < 59), and “need for instruction”
(T score <40). In this study, the Japanese version of DESSA-mini
was developed with permission of the developer of the original
English version of DESSA-mini. According to the translation
policy provided by the developer of the original English version
of DESSA-mini, two authors who are familiar with child
development and psychology independently translated the items
from the original English to the Japanese. After completing
the initial translations, translators discussed any inconsistencies.
Two other translators independently back-translated a final
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TABLE 1 | Characteristics of sample in this study (0 = 32).

B 43.13 (8.23
C 50.44 (7.55

~9.70 (—14.51 to —4.89) ~7.97 (-13.32 to —2.63)

Total (n = 32) School A (n =9) School B (n = 11) School C (n = 12)
n or mean % or SD n or mean % or SD n or mean % or SD n or mean % or SD P
Child’s sex
Male 22 68.7 6 66.7 72.7 8 66.7 0.831
Female 10 31.3 3 33.3 27.3 4 33.3
Mean age (month) 60.59 3.58 61.89 2.74 60.36 3.55 59.83 3.97 0.069
SD, standard deviation.
TABLE 2 | Results of repeated measures mixed model (n = 94).
T score Model 1 Model 2
Mean (SD) Coefficient (95% CI) Coefficient (95% CI)
Time Time 1 (November 2019) 45.16 (8.78) —5.93 (—7.89 to —3.96) —3.44 (—6.52 to —0.37)
Time 2 (January 2020) 51.52 (8.27) Ref Ref
Time 3 (March 2020) 49.65 (6.99) —1.87 (—3.84 t0 0.10) —4.89 (—7.96 to —1.81)
School A 52.89 (6.22) Ref Ref
)
)

Time x School Time 1 (November 2019) x School B
Time 3 (March 2020) x School B
(November 2019) x School C
(

Time 3 (March 2020) x School C

Time 1

—2.44 (~7.13 10 2.24) —4.25(~9.43 10 0.93)
~7.26 (—11.48 to —3.08)
2.59 (—1.65 10 6.83)
—0.22 (—4.29 to 3.85)

5.64 (1.57 t0 9.71)

Child’s sex was adjusted.

translation and compared and resolved inconsistencies. All drafts
of the translation and back-translation were sent to the original
developer. The Cronbach o of this study was 0.919.

Procedure

In the three pre-schools that participated in this study, there
were two class teachers per/class. The main teachers were in-
charge of assessing each child’s social-emotional skills using
the DESSA-mini at three times: November 2019 (Time 1),
January 2020 (Time 2) (before the COVID-19), and March 2020
(Time 3, during the first wave of COVID-19). Prior to the
first assessment, we held orientation meetings for teachers in
each pre-school in order to explain the aim of this study and
how to assess child’s social-emotional skills using the DESSA-
mini questionnaire. After the orientation meetings, the DESSA-
mini questionnaires were distributed to pre-schools. The main
teachers per class completed the DESSA-mini questionnaires for
all children in their own class without discussing with other
teachers. The main teacher completed child’s name, sex, date of
birth, age, teacher’s name, relationship with a child, the date of
response to the questionnaire, pre-school’s name, class’s name,
and 8 items related to child’s social-emotional skills. Additionally,
they calculated raw score sums and T scores for each child and
filled the percentile and category using T score (i.e., strength,
typical, or need). In Schools A and B conducted the assessment on
November 28th, while school C’s assessment was on November
29th, 2019. Schools A and B conducted the 2nd assessments on
January 24th, 2020, and school C’s assessment was on the 31st.

The third assessment was held by schools A, B, and C on March
4th, 27th, and 30th, 2020, respectively. After completing each
assessment, pre-schools sent the questionnaires to our office. In
Japan, the number of infections increased from March 2020. The
Japanese government announced a state of emergency for all
prefectures from April 16th to May 25th 2020, in which people
were asked to exercise self-restraint. In Tokyo, where infection
was widely spread, the state of emergency was declared from
April 4th to May 25th (15, 16). During the first wave of the
COVID-19 pandemic, the number of infections were fewer than
30 per day in Japan (16).

Statistical Analysis

First, we performed a repeated measures mixed model to examine
the association of time (i.e., Time 1: November 2019, Time 2:
January 2020, and Time 3: March 2020), schools (i.e., School
A, School B, and School C), and the interaction between time
and school with T score of the DESSA-mini. In this analysis,
the reference time was Time 2 (January 2020 which was before
the first wave of COVID-19) in order to compare the differences
between before and during the COVID-19, mainly. Second,
repeated measures ANOVA was also performed to examine
the difference of T scores of the DESSA-mini three schools, at
three times. Child’s sex was adjusted in the first and second
analyses. Third, a Kruskal-Wallis test, which is one-way ANOVA
on ranks and a non-parametric method, was conducted due to
small sample size as the sensitive analysis. We performed the
Kruskal-Wallis tests to compare the mean of the DESSA-mini
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score by time and school, respectively. According to the results
of the Kruskal-Wallis test, a Dunn’s test which is pairwise Mann-
Whitney tests with Bonferroni correction was also performed. All
analyses were conducted using STATA 15.0.

RESULTS

Table 1 shows the characteristics of the participants in this study.
Participants included 22 males (68.7%) and 10 females (31.3%).
Their mean age was 60.59 (£3.58) months. Among school A,
B, and C, the percentages of females were 33.3, 27.3, and 33.3%
respectively (no statistical differences between percentages of
each sex, p = 0.831). The mean ages were 61.89 (£2.74), 60.36
(£3.55), and 59.83 (£3.97), respectively (no statistical differences
in the mean ages, p = 0.069).

In Table 2, the mean T scores for time and school and
the results of repeated measures mixed model were shown.
Among all participants, the mean T score of the DESSA-
mini by time were 45.16 (SD = 8.78) at November 2019
(Time 1), 51.52 (SD = 8.27) at January 2020 (Time 2),
and 49.65 (SD = 6.99) at March 2020 (Time 3). According
to the main effect of time (Model 1), the mean T score
of the DESSA-mini at November 2019 (Time 1) was lower
than in January 2020 (Time 2) (coeflicient = —5.93; 95%
CI = —7.89 to —3.96). The mean T score of the DESSA-
mini by schools were 52.89 (SD = 6.22) in school A, 43.13
(SD = 8.23) in school B, and 50.44 (SD=7.55) in school C.
Compared to school A, the mean T score of the DESSA-
mini in school B was significantly lower (coefficient = —9.70;
95% CI = —14.51 to —4.89).

Children in school A and B showed lower T scores of the
DESSA-mini during the COVID-19 pandemic than before it:
52.22 (SD = 6.12) at November 2019 (Time 1), 55.67 (SD =
6.24) at January 2020 (Time 2), and 50.78 (SD = 5.93) at March
2020 (Time 3) in school A; 36.55 (SD = 5.43) at November
2019 (Time 1), 47.90 (SD = 8.45) at January 2020 (Time 2),
and 45.60 (SD = 6.06) at March 2020 (Time 3) in school B.
In contrast, in school C, children showed stable T scores of the
DESSA-mini: 47.75 (SD = 6.40) at November 2019 (Time 1),
51.42 (SD = 8.58) at January 2020 (Time 2), and 52.17 (SD =
7.40) at March 2020 (Time 3) (Figure 1). Supplementary Table 1
shows T score, raw score sum, each item score of the DESSA-
mini, and the numbers of categories. In Model 2, the interaction
term between time and school was added. Compared to T score
at January 2020 (Time 2, which was before the COVID-19),
the T score of the DESSA-mini at March 2020 (Time 3, which
was during the COVID-19) was significantly lower (coefficient
= —4.89; 95% CI = —7.96 to —1.81). Moreover, the T score of
the DESSA-mini at November 2019 (Time 1) was significantly
lower compared to that at January 2020 (Time 2) (coefficient
= —3.44; 95% CI = —6.52 to —0.37). In terms of the effect
of school, children in school B showed a lower T score than
those in school A (coefficient = —7.97; 95% CI = —13.32 to
—2.63). Similarly, repeated measures ANOVA also showed that
the effects of time (F = 24.37, p < 0.001) and school (F = 8.41,
p < 0.001) were significant in Table 3. Furthermore, we found

TABLE 3 | Results of repeated measures ANOVA (n = 94).

F p-value
Time 24.37 <0.001
School 8.41 0.001
Time x School 7.05 <0.001

ANOVA, analysis of variance and covariance.
Child’s sex was adjusted.

the interaction effects between time and pre-schools (F = 7.05,
p < 0.001).Children in school A and B showed lower T scores
of the DESSA-mini during the COVID-19 pandemic than before
it: 52.22 (SD = 6.12) at November 2019 (Time 1), 55.67 (SD =
6.24) at January 2020 (Time 2), and 50.78 (SD = 5.93) at March
2020 (Time 3) in school A; 36.55 (SD = 5.43) at November 2019
(Time 1), 47.90 (SD = 8.45) at January 2020 (Time 2), and 45.60
(SD = 6.06) at March 2020 (Time 3) in school B. In contrast, in
school C, children showed stable T scores of the DESSA-mini:
47.75 (SD = 6.40) at November 2019 (Time 1), 51.42 (SD = 8.58)
at January 2020 (Time 2), and 52.17 (SD = 7.40) at March 2020
(Time 3) (Figure 1). Supplementary Table 1 shows T score, raw
score sum, each item score of the DESSA-mini, and the numbers
of categories. In Model 2, the interaction term between time and
school was added. Compared to T score at January 2020 (Time
2, which was before the COVID-19), the T score of the DESSA-
mini at March 2020 (Time 3, which was during the COVID-19)
was significantly lower (coefficient = —4.89; 95%CI = —7.96 to
—1.81). Moreover, the T score of the DESSA-mini at November
2019 (Time 1) was significantly lower compared to that at January
2020 (Time 2) (coefficient = —3.44; 95% CI = —6.52 to —0.37).
In terms of the effect of school, children in school B showed a
lower T score than those in school A (coefficient = —7.97; 95% CI
= —13.32 to —2.63). Similarly, repeated measures ANOVA also
showed that the effects of time (F = 24.37, p < 0.001) and school
(F = 841, p < 0.001) were significant in Table 3. Furthermore,
we found the interaction effects between time and pre-schools
(F =7.05, p < 0.001).

As a sensitive analysis, the results of a Kruskal-Wallis test
showed a significant difference in the mean T score of the DESSA-
mini by time (%2 = 9.29, p = 0.009, df = 2). Pairwise comparison
showed that the mean T score of the DESSA-mini at November
2019 (Time 1) was lower than in January 2020 (Time 2) (p <
0.005). The results also showed a significant difference in the
mean T score of the DESSA-mini by schools (x* = 20.67, p <
0.001, df = 2). Pairwise comparison showed that that the mean T
score of the DESSA-mini in school B was significantly lower than
school A (p < 0.001) and school B (p < 0.005). We found similar
results with those of the ANOVA.

DISCUSSION

This study found that social-emotional skills in pre-school
children increased from November 2019 to January 2020, which
was before the first wave of COVID-19 in Japan, and in March
2020, during COVID-19. Furthermore, we found the interaction
effects between time and schools on social-emotional skills.
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That is, children in school C, which allowed for the school
recital as planned on March 4th, during the first wave of
COVID-19, showed a stable T score of the DESSA-mini, whereas
children in schools A and B, which canceled the school recital
due to the COVID-19 pandemic, showed a lower T score of
the DESSA-mini during the COVID-19 than before COVID-
19. Therefore, our findings indicate that the school recital,
with infection prevention measures, was important to keep
children’s social-emotional skills, under the circumstances of the
COVID-19 pandemic.

The changes in social-emotional skills among children can
be attributed to the activities of the pre-schools (i.e., the
school recital) rather than school closures because schools that
participated in our survey did not implement school closures due
to COVID-19. The novelty of this study is that this survey could
evaluate the impact of school activities during the first COVID-19
wave, using date before the COVID-19 pandemic, and comparing
both schools that allowed for a school recital and those that did
not. The conducting of a school recital might not cause lifestyle
changes such as decreased physical activity and increased screen
time which was found in the previous studies that examined the
impacts of school closure under the pandemic of COVID-19 (8,
17, 18). Rather than child’s lifestyle changes, the implementation
of a school recital might lead to increased opportunities to
develop a child’s skills related to social-emotional skills. Brooks
(19) emphasizes the importance of building a child’s social-
emotional skills by using the opportunities at school, which
indicates that maximizing activity opportunities that children
can participate in is meaningful in promoting social-emotional
skills. The implementation of a school recital, which includes
preparation time, could create the opportunities to develop a
child’s skills which are critical factors to build social-emotional
skills, such as skills in communication, control of their emotions,
and problem solving (20-22).

Another possible factor for social-emotional skills is the
change of parenting behaviors, because, although these pre-
schools were not closed, it was recommended that children not
attend school, which means the time spent with a parent or
other caregiver at home would increase. A previous study in
Singapore showed that parental perceived impact of COVID-19
was associated with increased harsh parenting and poor parent-
child relationships via parenting stress (23). Thus, increased
time spent at home due to COVID-19 might lead to a change
in the parent-child relationship. Additionally, the relationship
between school and caregivers, which is an important factor
for developing a childs social-emotional skills (19), might
be promoted via the implementation of school activities.
Further study to examine the impacts of the implementation
of school activities on not only children, but also caregivers
is warranted.

The current study has the following limitations. First, the
sample size was small even though this is precious data which
allowed us to evaluate the impact of school closure by comparing
schools that canceled school activities and a school which
continued with school activities. Further study to examine the
long-term impacts of COVID-19 and related school factors on

child social-emotional skills is needed. Second, we only adjusted
for child’s sex in the analyses. Unfortunately, we could not
assess family factors such as paternal mental health, parenting
behaviors, and household income. Our findings need to be re-
verified, including potential confounders using available data.
Third, generalizability of the current study is limited because the
number of infections and school impacts of COVID-19 varied
between countries. However, there is a need to further explore
the impacts of school closure on child social-emotional skills
under different various situations. Fourth, we did not assess
other positive mental health aspects such as prosocial behaviors
assessed using the Strengths and Difficulties Questionnaire
(SDQ) (24) even though this study focused on the changes
of children’s social-emotional skills. For example, combined
assessment, in which caregiver assesses child’s prosocial behaviors
using the SDQ, may be helpful to figure out the changes in
children’s positive mental health broadly under the circumstances
of the COVID-19 pandemic.

CONCLUSIONS

In conclusion, our findings suggest that school closure might
be associated with lower levels of social-emotional skills among
pre-school children. However, we also indicate that school
activities, with infection prevention measures in place, may
be important in maintaining children’s social-emotional skills,
during the COVID-19 pandemic. Understandably, pre-schools
and caregivers want to protect their children against infection.
Nonetheless, we need to focus on and care about child’s social-
emotional skills during the long-term pandemic at the same time.
These results may be helpful when deciding during times of
emergency, like those of COVID-19, whether a school should
close or continue regularly scheduled activities.
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