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Abstract


Background: The number of students who must repeat an
academic year due to an inability to attain enough credits has been increasing
in Japan. It is important for universities to be able to identify these
students in advance to ensure that they pass their examinations without need of
repetition. In this study, we tried to
predict the likelihood of students’ repetition of their senior year using the
factors of gender, experience of repetition up to the junior year, and scores
on tests conducted four times before their graduation exam in the senior year. 


Methods: Seventy-three students belonging to the senior class of a medical
technology college in Tokyo were studied. The students were divided into three
groups: Group 1, composed of students who passed the graduation exam on the
first attempt (n=35); Group 2, composed of students who failed to pass the
graduation exam at the first attempt, but passed the graduation re-exam (n=26);
and Group 3, composed of students who did not pass the graduation exam or the
re-exam (n=12).  


Results: We found that gender was not a factor of
senior-year repetition. Students who had experienced  repetition prior to junior year tended to be
six times more likely to fail the graduation exam than those who did not
(OR=6.52, 95% CI: 1.17 – 32.44, P=0.03). Low scores on Test 4,
administered two months before the graduation exam, were associated with students who fail to
pass the graduation exam (OR=15.2, 95% CI: 3.29 – 70.14, P=0.00).
The graduation exam score was associated with students who fail to pass the
re-exam (OR=55.2, 95% CI: 1.13 – 2679.86, P=0.04).  


Conclusion: This study suggests that we need to support
senior-year students based on the results of pre-graduation
testing, and we need to increase support for students with repetition
experience before junior year. 
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1.   Introduction


The size of the 18-year-old population in
Japan continues to decrease year after year, peaking at 2 million in 1992, then
reaching 1.2 million in 2013. Meanwhile, the 18-year-old college enrollment
rate has risen from 34.5 to 54.0%, and has since stayed at around 55% [1].


With the popularization of universities,
the “repetition rate” has been rising. The “repetition rate” refers to the rate
of students who have to stay two years or longer in the same class due to being
unable to attain enough credits. The repetition rate differs depending on
departments of universities but on average, about 15% of students are unable to
graduate within the minimum academic period, and this rate has been increasing
[2, 3, and 4]. 


There are several reasons for repetition,
including physical reasons, spiritual reasons, environmental factors, active
reasons, and passive reasons. Passive reasons are the most common reasons for
repetition [5]; for example, repetition due to poor grades is included as a
passive reason. If medical colleges or university health sciences programs are
to prepare students to pass the national medical qualifications to be a medical
doctor, nurse, radiologist, pharmacist, and medical technologist, it is
important to educate students properly. Specifically, universities need to
anticipate potential repetition students as they need more preparation to pass
national exams without repetition.


In this study, we aimed to predict the
students’ repetition at fourth (senior) year, by analyzing gender, experience
of repetition up to third (junior) year, and their scores on tests conducted in
senior year before their graduation exam.


2.   Materials and methods


2.1 Target students


This research was a retrospective study
conducted from April 2019 to March 2020. A total of 73 students belonging to
the senior class of a medical technology college in Tokyo were studied. The
students were divided into three groups: Group 1, composed of students who
passed the graduation exam at once (n=35); Group 2, composed of students who
failed to pass the graduation exam at the first attempt, but who passed the
graduation re-exam (n=26); and Group 3, composed of students who did not pass
either the graduation exam or the re-exam (n=12).  


2.2 Data collection and
statistical analysis


Factors such as gender, experience of
repetition up to junior year, and scores on four tests (Tests 1 to 4) conducted
in July, August, September, and October, respectively, were used in data
collection. The graduation exam was performed in December, and the re-exam in
the January after. The re-exam was conducted for those who failed the
graduation exam. In Tests 1 to 4, a score of 60 or more out of 100 was regarded
as passing. In the graduation exam and re-exam, a score of 125 or more out of
200 was regarded as passing. The data were analyzed statistically using the
software SPSS for Windows (version 22). The Kolmogorov-Smirnov test was
performed to determine whether continuous variables conformed to a normal
distribution, and then the Student’s t-test was used for the normally
distributed data. Logistic regression analysis was used to detect the
correlation between the repetition at senior year and the relevant factors. Odds
ratios (ORs) are expressed with 95% confidence intervals (CI), and a P value of
less than 0.05 was considered statistically significant.  


3.   Results


3.1 General
characteristics


Table 1 shows the characteristics of the 73
students, including the 37 students who passed the graduation exam and 36
students who failed to pass the exam. The 36 students were composed of the 24
students who passed the re-graduation exam and the 12 students who could not
graduate because their re-graduation exam score was insufficient (< 125
scores). There was no gender difference among those who passed the graduation
test, including the re-exam, and those who failed to pass the exams.


The students who experienced repetition up
to junior year tended not to pass the graduation exam, compared with students
who did not experience repetition (P<0.05). However, with regard to the
results of the re-exam, no difference was found between the two in terms of the
number of successful applicants.


The test scores on the four tests (Tests 1
to 4) and the graduation exam were higher in students who passed the graduation
exam than students who failed to pass the exam (P<0.05), and the scores of
students who passed the re-exam were higher than those of students who failed
to pass the re-exam (P<0.05).


3.2 Factors relating to
students who fail to pass exams


As shown in Table 3, logistic regression
analysis confirmed that repetition experience up to junior year (OR=6.15, 95% CI:
1.17 – 32.44, P=0.03), and scores on Test 4 were associated with students who
failed to pass the graduation exam (OR=15.2, 95% CI: 3.29 – 70.14, P=0.00).
Additionally, the score of the graduation exam was associated with students who
failed to pass the re-exam (OR=55.2, 95% CI: 1.13 – 2679.86, P=0.04). 


4.   Discussion


In Japan, the rate of enrolling in
university among the 18-year-old population has been around 50% since 2005 [6], and about 15% of those
students cannot graduate from a university within the prescribed term [2]. In
one case of a university for medical technologists (n=93), 6.5% of the students
repeated their senior year in 2019 (data not shown). The urgent issue for such
universities is how to lower the repetition rate.


In this paper, we focused on gender,
experience of repetition up to the junior year, and scores of the four tests
conducted before graduation exam in the senior year.  We examined whether it is possible to predict
repetition from these factors. Prediction of the likelihood of repetition can
help identify students in need of additional preparation. 


A previous study suggested that the
repetition rate tended to be higher in male students than in female students
[7]. The reasons for the repetition of female students were positive, such as
studying abroad, changes in course, or preparations for qualification exams,
and those of male students’ were passive such as poor grades, mental problems,
or hobbies [7]. 


On the other hand, there were no gender
differences in this study. This is because both male and female students enroll
in the university with a clear will to qualify as a healthcare professional,
particularly a medical technologist.  


Students who have experienced repetition up
to junior year tend to fail to pass the graduation exam (P=0.05). There have
been no studies focused on test scores among students who have experienced
repetition. However, a previous study showed that the repetition rate of
students who have experienced failing entrance exams of universities was higher
than that of students who have no experience in failing entrance exams of
universities [8]. Most of the target students in this study were those who had
no experience in failing university entrance exams. It is necessary to focus
more on students who have experienced repetition.


Four tests are administered to senior year
students before the graduation exam. Focusing on these test scores, we examined
whether a repetition forecast could be made. The score of students on Test 4
performed in October was the one mostly related to graduation exam result
(P=0.04).  The other three test scores
were not. For the graduation re-exam, none of these scores were related to that
of the re-exam, but the score of the graduation exam was related to that of the
re-exam (P=0.04).


5.   Conclusion


It is necessary to analyze different
factors to predict repetition early so that students may be given necessary
support. Individual subject grades up to junior year are not related to
repetition at senior year (data not shown), but if overall grades up to junior
year were poor, meaning that a student who has experienced repetition, the
student is likely to repeat. This study suggests that we need to support senior
year students based on the test results held at the end of October and students
who have experienced repetition in their junior year.
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  Table 1. Characteristics of the senior year-student population

  
  	
  	
  	
  	
 

 
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
 

 
  	
  	
  	
  	
  　

  
  	
  Univariate
  analysis

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
 

 
  	
  	
  	
  　

  
  	
  Grad.
  Exam score

  
  	
  　

  
  	
  	
  　

  
  	
  Re-exam
  score

  
  	
  　

  
 

 
  	
  Variables

  
  	
  　

  
  	
  >125
  (n=37)

  
  	
  <125
  (n=36)

  
  	
  P
  value

  
  	
  　

  
  	
  >125
  (n=24)

  
  	
  <125
  (n=12)

  
  	
  P
  value

  
 

 
  	
  Sex

  
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
   Male

  
  	
  	
  5

  
  	
  6

  
  	
  0.707*

  
  	
  	
  4

  
  	
  2

  
  	
  1.000*

  
 

 
  	
   Female

  
  	
  	
  32

  
  	
  30

  
  	
  	
  	
  20

  
  	
  10

  
  	
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
  Repetition experience up to the third year

  
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
   Yes

  
  	
  	
  4

  
  	
  14

  
  	
  0.05**

  
  	
  	
  7

  
  	
  7

  
  	
  0.091**

  
 

 
  	
   No

  
  	
  	
  33

  
  	
  22

  
  	
  	
  	
  17

  
  	
  5

  
  	
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
   Test 1 score (mean±SD)

  
  	
  	
  71.2±9.3

  
  	
  63.1±9.5

  
  	
  0.001

  
  	
  	
  66.3±8.0

  
  	
  57.2±9.7

  
  	
  0.006

  
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
   Test 2 score (mean±SD)

  
  	
  	
  62.7±10.5

  
  	
  52.7±10.4

  
  	
  0.000

  
  	
  	
  55.7±10.2

  
  	
  46.5±8.1

  
  	
  0.010

  
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
   Test 3 score (mean±SD)

  
  	
  	
  70.5±11.4

  
  	
  57.4±9.5

  
  	
  0.000

  
  	
  	
  59.9±8.4

  
  	
  52.3±9.7

  
  	
  0.021

  
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
   Test 4 score (mean±SD)

  
  	
  	
  66.3±7.6

  
  	
  56.0±8.7

  
  	
  0.000

  
  	
  	
  59.5±6.4

  
  	
  49.3±8.6

  
  	
  0.000

  
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
  Grad.　Exam
  score

  
  	
  	
  139.3±9.8

  
  	
  108.7±12.0

  
  	
  0.000

  
  	
  	
  114.5±5.7

  
  	
  97.2±13.0

  
  	
  0.000

  
 

 
  	
  　（Mean±SD))

  
  	
  	
  	
  	
  	
  	
  	
  	
 

 
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
 





 
  	
  Table 2. Multiple logistic regression
  analysis of variables associated with Students 

  
  	
 

 
  	
  who fail the first attempt of the
  graduation exam. 

  
  	
  　

  
  	
  　

  
 

 
  	
  	
  	
  	
  	
 

 
  	
  Variables

  
  	
  　

  
  	
  OR*

  
  	
  95% CI**

  
  	
  P value

  
 

 
  	
  	
  	
  	
  	
 

 
  	
  Sex 

  
  	
  Female

  
  	
  Reference

  
  	
  	
  0.24

  
 

 
  	
  	
  Male

  
  	
  2.96

  
  	
  0.49 - 18.10

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  Repetition experience up to the third
  year

  
  	
  No

  
  	
  Reference

  
  	
  	
  0.03

  
 

 
  	
  	
  Yes

  
  	
  6.15

  
  	
  1.17 - 32.44

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  Test scores

  
  	
  Test 1 >60

  
  	
  Reference

  
  	
  	
  0.06

  
 

 
  	
  	
  Test 1 <60

  
  	
  6.52

  
  	
  0.93 - 45.75

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  Test 2 >60

  
  	
  Reference

  
  	
  	
  0.81

  
 

 
  	
  	
  Test 2 <60

  
  	
  1.19

  
  	
  0.29 - 4.91

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  Test 3 >60

  
  	
  Reference

  
  	
  	
  0.37

  
 

 
  	
  	
  Test 3 <60

  
  	
  2.15

  
  	
  0.40 - 11.51

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  Test 4 >60

  
  	
  Reference

  
  	
  	
  0.00

  
 

 
  	
  	
  Test 4 <60

  
  	
  15.2

  
  	
  3.29 - 70.14

  
  	
 

 
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
  	
  　

  
 




 


*OR: Odds ratio


**CI: Confidence intervals


 


 


 


 



 
  	
  Table 3. Multiple logistic regression analysis: Variables associated
  with students 

  
  	
 

 
  	
  who fail to pass 1st graduation exam and
  the graduation "re-exam’’.

  
  	
  　

  
 

 
  	
  	
  	
  	
  	
 

 
  	
  Variables

  
  	
  　

  
  	
  OR

  
  	
  95% CI

  
  	
  P value

  
 

 
  	
  	
  	
  	
  	
 

 
  	
  Sex 

  
  	
  Female

  
  	
  Reference

  
  	
  	
  0.79

  
 

 
  	
  	
  Male

  
  	
  1.56

  
  	
  0.06 - 38.55

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  Repetition experience up to the third
  year

  
  	
  No

  
  	
  Reference

  
  	
  	
  0.10

  
 

 
  	
  	
  Yes

  
  	
  8.54

  
  	
  0.66 - 110.94

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  Test scores

  
  	
  Test 1 >60

  
  	
  Reference

  
  	
  	
  0.24

  
 

 
  	
  	
  Test 1 <60

  
  	
  4.93

  
  	
  0.35 - 70.13

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  Test 2 >60

  
  	
  Reference

  
  	
  	
  0.65

  
 

 
  	
  	
  Test 2 <60

  
  	
  1.98

  
  	
  0.10 - 37.83

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  Test 3 >60

  
  	
  Reference

  
  	
  	
  0.82

  
 

 
  	
  	
  Test 3 <60

  
  	
  1.34

  
  	
  0.10 - 18.15

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  Test 4 >60

  
  	
  Reference

  
  	
  	
  0.08

  
 

 
  	
  	
  Test 4 <60

  
  	
  14.10

  
  	
  0.70 - 284.48

  
  	
 

 
  	
  	
  	
  	
  	
 

 
  	
  	
  1st Graduation exam.

  
  	
  	
  	
  0.04

  
 

 
  	
  	
  Score: 124-100 

  
  	
  Reference

  
  	
  	
 

 
  	
  　

  
  	
  Scores: <100

  
  	
  55.22

  
  	
  1.13 - 2679.86
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