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Abstract
[Purpose]

To clarify the impact of changes in the educational environment due to the
COVID-19 pandemic, such as switching to remote classes and not conducting
regular examinations, on student performance at the Department of Physical
Therapy, Kobe Gakuin University.

[Subjects and Methods]

We divided the students who had been admitted to the department be-
tween 2015 and 2019 into 4 groups: those who graduated without (group I:
134) and with (II: 14) repeating a year (repeat) during the pre-COVID-19 pe-
riod, and those who graduated without (group III: 30) and with repeating a
year (repeat) during the post-COVID-19 period (group IV: 8).

Then, we compared grade point averages calculated from grade points for
specialized required subjects (GPAs-RS) and national physical therapist certi-
fication examination scores among the 4 groups.

[Results]

During semesters 1 and 2, the GPAs-RS of group IV were higher than or
equal to those of group I. During semesters 3 and 4, the GPAs-RS of groups
IV did not differ from those of group I. During semesters 5 and 6, the GPAs-
RS of groups IV were lower than those of group I. Lastly, during semesters
7 and 8, the GPAs-RS and national certification examination scores of group
IV did not differ from those of group L.

[Conclusion]

Changes in the educational environment due to the COVID-19 pandemic
had a negative impact on some students at the Department of Physical Ther-
apy, as their academic performance deteriorated, leading to repeat.
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INTRODUCTION tion (WHO) subsequently declared the COVID-19 pan-
Coronavirus disease 2019 (COVID-19)V was first re- demic. The causative virus of COVID-19 was unprece-
ported in December 2019, and the World Health Organiza-  dented, and due to its high infectivity and diverse clinical
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symptoms, it had a profound impact not only on Japanese
people’s social lives but also on Japan’s economy. The im-
pact of COVID-19 on the school lives and studies of Japa-
nese students was also significant. The Ministry of Educa-
tion, Culture, Sports, Science, and Technology recom-
mended in its guidelines remote classes using the Inter-
net (online classes) and learning tasks that could be per-
formed at home?.

To prevent the spread of COVID-19, Kobe Gakuin Uni-
versity decided to switch to online classes in principle
from April 2020, and not to conduct regular examinations
during the first semester from late July to early August
2020 and during the second semester from late January to
early February 2021.

In a previous study to clarify the impact of switching to
online classes and not conducting regular examinations on
student performance at the Department of Physical Ther-
apy, Kobe Gakuin University, the distributions of grades
for subjects taken by students before and after the COVID
-19 pandemic were significantly different, and grade point
averages calculated from grade points for specialized re-
quired subjects (GPAs-RS) were significantly higher after
the pandemic. However, as stated in this previous study,
the high GPA-RS values should be interpreted with cau-
tion®. Additionally, specialized required subjects delivered
during the second year or semesters 3-4 were shown to
be especially important to understand the subjects offered
in the third year, i.e. semesters 5 and 6 in the curriculum
used at the Department of Physical Therapy, Kobe
Gakuin University, and were positively correlated with na-
tional physical therapist certification examination scores?.

The 49 students admitted to this department in 2019
spent their sophomore year, which is crucial due to the
nature of the curriculum, without regular examinations as
a measure against the COVID-19 pandemic.

Admission Admitted Dropoutstudents Graduated

Graduated students

Among these 49 students, 30 graduated from the de-
partment in March 2023 without repeating a year (repeat).
Thus, the rate of graduation without repeat was 61.2%.
Considering that the rate for students admitted to the de-
partment in 2013-2014 was 79.3% in a previous study®,
the decrease in the rate must be attributed to the COVID-
19 pandemic.

Kobe Gakuin University determined to resume regular
examinations from 2021, when 1 year had passed since
the pandemic. Accordingly, the Department of Physical
Therapy also resumed to conduct regular examinations.

The purpose of this study was to clarify the impact of
the COVID-19 pandemic on student performance at this
department.

SUBJECTS AND METHODS

We targeted 2 types of students: 172 admitted to the
Department of Physical Therapy, Kobe Gakuin University,
between 2015 and 2018 as the pre-COVID-19 period; and
49 admitted in 2019, who spent their sophomore year
without regular examinations due to the COVID-19 pan-
demic.

From these students, we excluded 3 who were still in
school at the time of the data analysis, 31 who dropped
out after admission, 1 who was admitted in 2018 and was
still a sophomore in 2020 due to repeat. We divided the
included students into 4 groups: those who graduated
without (group I: 134) and with (II: 14) repeat during the
pre-COVID-19 period, and those who graduated without
(group III: 30) with repeat during the post-COVID-19 pe-
riod (IV: 8) (Fig. 1).

The curriculum was the same for all students admitted
between 2015 and 2019, and there were 65 specialized re-
quired subjects evaluated.

We obtained the students’ academic records through

Graduated students

year students P students without repeat with repeat
2015 44 3 41 34 7 Students who graduated with
— repeatduring the pre-COVID-19
2016 46 7 39 38 1 period (group 11: 14)
2017 46 4 A 37 4
2018 36 8 27 25 2
2019 49 9 38 30 | [ 8 Students who graduated with repeat

Students who were|
still in school at the
time of the data
analysis

Studentwho was still a
sophomore in 2020 due
to repeat

during the post-COVID-19 period
(group IV: 8)

\

Students who graduated without repeat during
the post-COVID-19 period (group Ill: 30)

Students who graduated without repeat during the pre-COVID-19
period (group I: 134)

Fig. 1. Students divided into four groups
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the Educational Affairs Center after following the given
procedure. We scored their grades, S, A, B, C, D, and “/”,
for the relevant subjects 4, 3, 2, 1, 0, and 0, respectively,
as grade points. At the university, grading was performed
based on the following criteria: S: a score of 90 or higher;
A: 80 or higher and lower than 90; B: 70 or higher and
lower than 80; C: 60 or higher and lower than 70; and D:
lower than 60. We graded students not taking regular ex-
aminations, which were a requirement for the acquisition
of credits, or not attending classes “/” (i.e., “unevalu-
able”). We calculated each student’s grade point average
for the required subjects (GPA-RS) calculated from his/
her grade point for each relevant subject using the follow-
ing formula: (X grade point for each subject X number of
credits) / (X number of credits from each subject), and
classified the obtained GPAs based on semesters.

For the subjects that were registered for twice or more
by the students, we adopted the grades from the first reg-
istration. Among the grades of the students in groups I
and II, we excluded those obtained in 2020 and 2021, con-
sidering that they may have been affected by the COVID-
19 pandemic.

We calculated the students’ national certification exami-
nation scores by comparing their answers to the questions
of the national examinations with the answers published
by the Ministry of Health, Labour, and Welfare.

Then, we compared grade points for the specialized re-
quired subjects, GPAs-RS during each semester, and na-
tional certification examination scores among groups I, II,
III, and IV.

As for the statistical analysis, we used the Kruskal-
Wallis test to compare medians and the Shapiro-Wilk test
to examine data normality represented by mean values
first. Second, after confirming that the data were normal,
we performed one-way analysis of variance. When the one
-way analysis of variance showed differences among the 4
groups, we performed inter-group comparison using the
Bonferroni method. When the Shapiro-Wilk test did not
confirm data normality, we used the Kruskal-Wallis test.
When the Kruskal-Wallis test showed differences among
the 4 groups, we performed inter-group comparison after
Bonferroni correction. We set the significance level at
lower than 5%.

After obtaining approval from the Ethics Committee for
Research Involving Humans at the Faculty of Rehabilita-
tion, Kobe Gakuin University (approval number: SORIN

Open access

22-05), we provided the students with explanations, in-
cluding the following considerations, through the website
of this faculty: 1) the purpose and method of information
use; 2) the content of the information used; 3) require-
ments for persons who use the information; 4) the name,
institution, and contact address of the principal investiga-
tor; 5) term of information use; 6) disuse of information
that allows the identification of subjects; and 7) the
method to manage requests/claims from the subjects
specified in 6) or their representatives. Students who did
not contact to notify of their refusal were regarded as
consenting to the study.

RESULTS

There were differences among the 4 groups in the
grade points for 3 of 8 subjects during semester 1, 7of 9
subjects during semester 2, 10 of 10 subjects during se-
mester 3, 10 of 12 subjects during semester 4, 13 of 14
subjects during semester 5, 6 of 7 subjects during semes-
ter 6, 2 of 2 subjects during semester 7, and 1 of 3 sub-
jects during semester 8. When focusing on groups IV and
I during semester 1, group IV’s grade point for 1 subject,
Anatomy I, was significantly higher than that of group I,
and there were no subjects for which the former’s values
were significantly lower than the latter. During semester
2, group IV’s grade point for 1 subject, Anatomy II, was
significantly higher than that of group I, whereas the for-
mer’s values for 2 subjects, Physiology and Clinical Psy-
chology, were significantly lower than those of the latter.
During semester 3, group IV’s grade points for 2 subjects,
Neuroscience and Orthopaedics I were significantly higher
than those of group I, whereas the former’s values for 2
subjects, Psychiatry I and The Study of Developmental
Disability, were significantly lower than those of the lat-
ter. During semester 4, group IV’s grade points for 3 sub-
jects, Practice in Kinesiology, Internal Medicine II, and
Orthopaedics II, were significantly higher than those of
group I, whereas the former’s values for 3 subjects, Psy-
chiatry II, Practice of Measurement and Evaluation in
Physical Therapy I, and Physiotherapy, were significantly
lower than those of the latter. During semester 5, group
IV’s grade point for 1 subject, Research Theory of Physi-
cal therapy, was significantly higher than that of group I,
whereas the former’s values for 9 subjects, Emergency
Medicine, Medical Safety Management, Rehabilitation
Medicine, Practice of Measurement and Evaluation in
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Physical Therapy II, Practice of Objective Structured
Clinical Examination, Practice in Exercise Therapy, Physi-
cal Therapy in Bone and Joint Disorder, Physical Therapy
in Pediatrics, and Physical Therapy in Respiratory and
Circulatory Metabolism, were significantly lower than
those of the latter. During semester 6, there were no sub-
jects for which group IV’s values were significantly higher
than those of group I, but the former’s values for 4 sub-
jects, Practice in Physical Therapy I, Practice in Physical
Therapy II, Community Rehabilitation Theory, and Prac-
tice in Community Rehabilitation Theory, were signifi-
cantly lower than those of the latter. During semester 7,
there were no subjects revealing significant differences
between the 2 groups. Lastly, during semester 8, group
IV’s grade point for 1 subject, The Theory of Collabora-
tion between Medical and Welfare Professionals, was sig-
nificantly higher than that of group I (Table 1).

As for GPAs-RS, there were differences among the 4
groups during semesters 1, 2, 3, 4, 5, 6, 7 and 8. Between
groups IV and I, the former’s values were significantly
higher during semester 1, and significantly lower during
semesters 5 and 6. There were differences among the 4
groups in national certification examination scores, but
there was no difference between group IV and I. How-
ever, when focusing on groups IV and II, the former’s
GPA-RS and national certification examination scores
were significantly higher or equal to those of the latter
during semesters 1-8. When focusing on groups IV and
III, the GPAs-RS during semesters 4 and 5 were signifi-
cantly lower in the former (Table 2).

Assuming that all 8 students in group IV graduated
without repeat, the rate of graduation without repeat
among students admitted to the Department of Physical
Therapy, Kobe Gakuin University, in 2019 was 77.5%.

DISCUSSION

Semesters 1 and 2 were a 1-year period spent by stu-
dents in group III, IV not under the influence of COVID-
19; they attended face-to-face classes, and took regular
examinations. this period, group IV's GPAs-RS were not
lower than those of group I. but group IV’'s GPAs-RS
were higher than those of group II. In the previous study
involving students at the Department of Physical Therapy,
Kobe Gakuin University, the GPAs-RS of students who
graduated with repeat were lower than those of students
who graduated without repeating semester 1 or 29. Based

Open access

on this, students in group IV had the academic ability to
graduate without repeat if they had been under the condi-
tions with face-to-face classes and regular examinations.

In contrast, semesters 3 and 4 were a l-year period
spent by students in group III, IV under the influence of
COVID-19; they attended only online classes, and did not
take regular examinations. During this period, group IV’s
GPAs-RS were not higher than those of group I. In the
previous study involving students at the Department of
Physical Therapy, Kobe Gakuin University, the GPAs-RS
of students who graduated without repeat were signifi-
cantly higher during semesters 3 and 4 than their values
before the COVID-19 pandemic®. This suggests that with-
out face-to-face classes and regular examinations, the aca-
demic performance of students in group III may have de-
teriorated. In addition, the finding that the GPAs-RS of
group IV were lower than those of group III during se-
mester 4 suggests that students in the former require
regular examinations to stimulate their learning motiva-
tion. Semesters 5 and 6 were a l-year period spent by
students in group III, IV attending face-to-face classes and
taking regular examinations after being affected by
COVID-19 for the previous year. This period, group IV’s
GPAs-RS were lower than those of group I. The Ministry
of Education, Culture, Sports, Science, and Technology
reported that online classes are difficult for students to
ask questions to teachers and understand the contents?.
Kadota et al. and Honda et al. reported that face-to-face
classes are more successful than online classes®?. Based
on these reports and the results of the present study, it is
likely that students in group IV, who had online classes
and no regular examinations during semesters 3 and 4,
advanced to their third year with an insufficient acquisi-
tion of the knowledge that should have been gained dur-
ing these semesters. Furthermore, the subjects that these
students took during semesters 5 and 6 were conducted
in face-to-face classes, and their grades were evaluated
through regular examinations. The students who advanced
to their third year with an insufficient acquisition of the
knowledge that should have been gained during semes-
ters 3 and 4 may have been unable to cope with the regu-
lar examinations conducted during semesters 5 and 6, and
their performance may have deteriorated, resulting in re-
peat.

It has also been reported that the required specialized
courses offered in semesters 5 and 6 at this university
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have a positive correlation with national examination
scores?, and we consider this to be an important year.

Semesters 7 and 8 were a 1-year period when students
in group IV attended face-to-face classes and took regular
examinations after repeat, and also took the national
physical therapist certification examination. During this
period, there were no differences in GPAs-RS or national
certification examination scores between them and stu-
dents in group I. It seems that students in group IV main-
tained their motivation during the repeated year, and after
advancing to their fourth year, they were able to achieve
the same level of performance as students in group I be-
cause they studied under the conditions with face-to-face
classes and regular examinations. Additionally, by taking
the national physical therapist certification examination
just prior to graduation while maintaining their academic
performance, they were also able to pass it.

The outcomes of students admitted to the Department
of Physical Therapy, Kobe Gakuin University, can be clas-
sified into 3 types: graduation without repeat (Type A),
graduation with repeat (Type B), and dropping out (Type
C) (Fig. 2a). While there are students whose outcomes do
not change no matter what learning environment is pro-
vided, there are also students who might end up repeating
a year due to changes in the learning environment (Type
A-B) (Fig. 2b).

In medical settings, there have been some reports on
medical sequelae related to physical and mental health af-
ter COVID-19 infection!®1D, The changes in student per-

formance observed in the present study may be consid-
ered a long-term effect (sequela) experienced by educa-
tional institutions, which were forced to alter their envi-
ronments due to the COVID-19 pandemic.

STUDY LIMITATIONS

The curriculum and the names of specialized required
subjects were the same, but the faculty members who
taught some subjects varied among the 4 groups. Due to
the operation of the Department of Physical Therapy,
Kobe Gakuin University, it is not possible to provide data
with all faculty members being the same, and we consider
this to be one of the limitations of this study. While the
results revealed that changes in the educational environ-
ment affected grades, we did not assess individual stu-
dents’ physical condition, motivation, or other factors.
This is also a limitation of the study. Although we chose
the national physical therapist certification examination as
an evaluation item, the difficulty level varies among years,
making simple comparisons risky. In some university en-
trance examinations, the adjusted median method!® is
used to adjust scores so that students with the same aca-
demic performance who take examinations of different dif-
ficulty levels do not suffer from unfairness. However, to
use the median adjustment method, the mean and stan-
dard deviation of the scores calculated from all the exami-
nees who took the examinations are required. In this
study, it is not possible to adjust national certification ex-
amination scores using this method because the Ministry

Graduated students with repeat

() Graduated students D"ODQUT

without repeat students
b I i |

Type A Type B TypeC

Type A-B Graduated students with repeat
L P
(b) Graduated students D
without repeat
L J —'—'*

|
Type A

(a) Classification of students based on their outcomes

Type B Type C

(b) Classification of students including those whose outcomes change depending on educational methods and environments

Type A: Students who graduate without repeat, regardless of educational methods

Type B: Students who graduate with repeat, regardless of educational methods

Type C: Students who drop out, regardless of educational methods

Type A-B: Students whose outcomes (with/without repeat) change depending on educational methods and environments

Fig. 2. Classification of students
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of Health, Labour, and Welfare does not publish these sta-
tistics. This is also one of the limitations of this study.
Moreover, the results of the study are from a single uni-
versity and department, and cannot be generalized to
other universities or departments, and it is unclear
whether similar results would be obtained. This is another
limitation of the study.
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