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Job Strain and Family History of Hypertension as Significant Risks for
Masked Hypertension at Workplace Among Japanese White-color Male
Employees
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Digital Transformation of HIU's English Placement Test
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School Adjustment and Relationships with Friends and Teachers

in High School
Focus on School Types and Student Attitudes towards Schools and Teachers

Jin WATANABE*  Hiromichi KATOUY

e
FRERCHEMI KT DA DEEIZ L > TER A A T L, KAKOZEEE OREfR L
EREADOESEDOBIE A RS LI R, SO EZ A 7H RN E DORRR & ARSI -
ITERORL SOFEIIMI T, —J7, HlL ORMR EREDOR L S OBHEOIE S 135K
A THIZER > T\, ZOZ LD, JEROERIZIIT 5 FREICAFIEITA R LTV
7o, AL T EBE U R A R Ui,

Abstract
Focusing on students' attitudes toward schools and teachers, we examined the relationship between
school adjustment and relationships with friends and teachers. In all schools we examined, there was
a strong connection between relationships with friends and enjoyment of school life and events. On
the other hand, the relationship between the relationship with the teacher and the enjoyment of the
lesson was different for each school type. These results suggest it is necessary to understand what kind

of requests schools and teachers are making of their students.

F—U—FK
FALE)G  (school adjustment) Al & DESFR  (relationship with teacher(s)) — FR~DHENA
M (obedience to school)  FDFRPHS, (school atmosphere)

AU S KRR H A v A T MR ERD, Senior Lecturer, Department of Business and
Information Systems, HIU
T ALHEE KPR EE Fhe e #4%, Associate Professor, Department of Education, Hokkaido University
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Job Strain and Family History of Hypertension as Significant Risks
for Masked Hypertension at Workplace Among Japanese White-color
Male Employees
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Abstract
There are still many unknown reasons for masked hypertension (HT) at workplace. 260
white-color male employees with normotension at annual physical examination were
studied. 52 subjects had masked HT at their workplaces. After adjustment for cardiovascular
risk factors and job stressors, the odds ratios of family history of HT and high job strain for
masked HT at workplace were 3.05 (95% confidence interval (CI), 1.45-6.40, p=0.003), and
3.67 (95% CI, 1.05-12.83, p=0.042), respectively. Moreover, the combination of family

history of HT and high job strain was closely associated with masked HT at workplace.
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1. Introduction

Hypertension (HT) is an important risk factor
for cardiovascular disease, a significant cause of
morbidity and mortality worldwide (Lewington, S,
et al. 2002; Ezzati, M, et al. 2002; van den Hoogen,
P.C, et al. 2000; Lim, S.S, et al. 2012 ). HT has
been classified as sustained HT, white coat HT, or
masked HT according to clinic and ambulatory
blood pressure (Pickering, T.G, et al. 2007).
Masked HT was the phenomenon as the
variability of blood pressure and defined as a
normal blood pressure (BP) in the clinic or office,
but an elevated BP out of the clinic (Pickering,
T.G, et al. 2007). Masked HT and sustained HT
were at equivalent risk for the occurrence of
cardiovascular diseases (Verberk, W.J, et al. 2007,
Cuspidi, C. and Parati, G. 2007; Mancia, G, et al.
2006). Masked HT at workplace may be clarified
as one type of masked HT and was associated with
the increase of left ventricular mass index and the
damage of target organs such as heart and brain by
changes of the magnitude of cardiac and cerebral
perfusions (Schnall, P.L, et al. 1990; Mancia, G.
and Parati, G. 2000; Eguchi, K, et al. 2003). The
worksite mental reactions were associated with
masked HT at workplace have been closely
examined in previous studies (Fauvel, J.P, et al.
2003; Riese, H, et al. 2004; Gilbert-Ouimet, M,
et al. 2012; Guimont, C, et al. 2006; Markovitz,
J.H, et al. 2004; Chandola, T, et al. 2006),
however, the cause of masked HT at workplace
has not been fully examined in Japanese
populations from both physiological and mental
risks factors.

The aim of the present study was to elucidate
the association between masked HT at workplace
and the risks such as anthropometric conditions
and job strain in Japanese white-color male

employees.

it

2. Methods

2-1 Participants

This is a cross-sectional occupational-based
study that took place in Sapporo, Hokkaido
prefecture, Japan. We contacted a total of 293
computer service male employees, aged between
34 and 60 years, who were to undergo their annual
health examination in 2018. The BP values of all
study participants were obtained at annual physical
examination. 33 hypertensive participants (systolic
BP >140 mmHg and/or diastolic BP >90 mmHg at
annual physical examination) were excluded and
the remaining 260 male participants were enrolled
in the present study. Written informed consent was
obtained from all participants before participation
in the study.

2-2 Baseline physical examination

Smoking habit, alcohol intake, exercise habits
(more or less than one per week), sleeping time
(more or less than 6 hours), working hours, HT,
diabetes mellitus, hyperlipidemia, conventional
cardiovascular risk factors such as age, body mass
index, systolic and diastolic BP, total cholesterol,
triglyceride, high-density lipoprotein cholesterol,
and fasting plasma glucose were assessed in
annual physical examination in April 2015. Blood
sample was obtained from antecubital vein and
serum was separated. After precipitation by

heparin- manganese, total cholesterol and
high-density lipoprotein cholesterol were measured
by the phosphotungstate method. Triglyceride was
measured enzymatically. Body weight and height
were measured in the morning in the fasting state
and body mass index was calculated as body
weight (kilograms) divided by squared height
(meters squared). Subjects who had never smoked
and ex-smokers were classified as “nonsmokers”.

The mean BP was calculated with a standard
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formula as follows: diastolic BP + 1/3 [systolic BP

— diastolic BP] (Sainas, G, et al. 2016).

Job stress and social support

The Brief Job Stress Questionnaire (BJSQ) was
used to evaluate two job stress dimensions (job
demand and job control) and social support from
supervisors and co-workers. The BJSQ has been
widely used in japan for occupational health

evaluation and research (Umehara, K, et al. 2007;

Kawada, T. and Otsuka, T. 2011). Job demand was

evaluated by 7 items as follows:

- You have to do an enormous amount of work

- You cannot complete all your work in the allotted
time.

- You have to work very hard.

- Job control was evaluated by 3 items as follows:

- You can work at your own pace.

- You can decide the order in which you do your
work.

-You can provide your opinions on the work
strategy for your workplace.

The responses were scored by using a 4-point

Likert-type response option (1-agree; 2-somewhat

agree; 3-somewhat disagree, and 4-disagree). The

total score for each question was used to evaluate
job demand and job control, and higher score
indicated higher job demand or control.

Social support from supervisors and co-workers

was evaluated by 3 items as follows:

-You can often communicate with supervisors/
co-workers.

- You can strongly rely on supervisors/co-workers
when you have problems.

- Your supervisors/co-workers are prepared to
spend their time on dealing with your personal
problems

The responses were scored by using a 4-point

Likert-type response option (1-agree; 2-somewhat

agree; 3-somewhat disagree, and 4-disagree). The

total score for each question was used to evaluate

social support, and higher scores indicated higher

social support.

Job demand and job control scores were divided
into two groups by dichotomizing at a median
value, and job strain was categorized into three
groups as follows:

- High job strain was defined as when job demand
was high and job control was low.

-Medium job strain was defined as when job
demand was high and job demand was high, or
when job demand was low and job control was
low.

- Low job strain was defined as when job demand
was low and job control was high.

Cronbach’s a coefficients for the BSJQ subscales

of job demand, job control, social support from

supervisors and social support from co-workers
were 0.82, 0.75, 0.92 and 0.83, respectively.

2-3 BP measurement at workplace

The BP measurement at workplace was
examined at scheduled break points during
afternoon workday in a room located apart from
the workplace. A well-trained nurse measured BP
at the upper arm with mercury sphygmo-
manometers in a sitting position after a few
minutes of rest. Smoking was prohibited at least 1
hour before the BP measurement. HT was defined
as systolic BP >140 mmHg and/or diastolic BP
>90 mmHg, or both. BP measurement at
workplace was performed twice (once per a
month) in all study subjects and the average of two
BP values was defined as the values of BP at

workplace.

2-4 Statistical Analysis
+ SD.

Triglyceride was described as a median (and

Data were presented as means

interquartile range) for variables with a skewed

distribution. Smoking habit, alcohol intake,
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HT, diabetes

mellitus, and hyperlipidemia were described as a

exercise habits, sleeping time,
percentage. The differences of variables between
two groups were examined by the Student
unpaired t test for normal distributed variables, or
by the Wilcoxon rank-sum test for triglyceride, and
by chi-square test for the prevalence of study
subjects. The logistic regression analysis was used
to examine the relationship between risk factors
and masked HT at workplace to assess the crude
and adjusted odds ratio of masked HT at
workplace. The principle model included candidate
variables for age, body mass index, smoking habit,
alcohol intake, exercise habits, sleeping time, mean
BP, total cholesterol, triglyceride, high-density
lipoprotein cholesterol, fasting plasma glucose, job
strain, support from supervisor, support from
co-workers, and working hours. A p value of less
than 0.05 was considered to indicate statistical
significance. ~All statistical analyses were
performed using the SPSS statistical package for

Windows version 21.0 (Chicago, IL, USA).

3. Results

Table 1

Characteristics of the study subjects at annual physical examination

Masked hypertension at workplace

Total

Yes No P value
(n=260) (n=52) (n=208)
Age (years) 54 =5 55+4 54 =5 0.213
Body mass index (kg/m’) 23.1 = 3.1 239 +29 229 £3.1 0.038

Smoking (n, %) 138 (53.1%) 27(51.9%)  111(53.4%) 0.878

Alcohol (n, %) 120 (46.2%) 28 (53.8%) 92 (44.2%) 0.219

Exercise ( 21/week ) (n, %) 56 (21.5%) 13 (25.0%) 43(20.7%) 0.572

Hypertension (n, %) 50 (10.8%) 16 (30.8%) 34 (16.3%) 0.617
Diabetes mellitus (n, %) 28 (19.2%) 4(7.7%) 24 (11.5%) 0.029
Hyperlipidemia (n, %) 24 (9.2%) 8 (15.4%) 16 (7.7%)  0.106
Family history of hypertension (n, %) 106 (40.8%) 32 (61.5%) 74 (35.6%) 0.001

Sleep time ( <6 hours/day ) (n, %) 73 (28.1%) 16 (30.8%) 57 (27.4%) 0.610

Systolic blood pressure (mmHg) 119 = 12 128 =9 116 = 12 <0.001
Diastolic blood pressure (mmHg) 77 =8 82+6 75+£8 <0.001
Mean blood pressure (mmHg) 91 +9 98 + 7 89 +9 <0.001
Total cholesterol (mg/dL) 203 = 34 209 £ 36 202 + 32 0.180
Triglyceride (mg/dL) 106 (75-152)  119(85-151) 100 (74-157)  0.296
HDL-cholesterol (mg/dL) 60 *+ 16 61 + 17 59 = 16 0.482
Fasting plasma glucose (mg/dL) 102 = 21 103 £ 16 102 + 22 0.663

Values are presented as mean = SD, median (interquatile range) for skewed variables, or percentage.

HDL; high density lipoprotein, SD; standard deviation.

it

Table 1 shows the characteristics of the study
examination. 52
(20.0%) subjects had masked HT at workplace
among the total of 260 subjects. The subjects with

subjects at annual physical

masked HT at workplace had a higher prevalence
of family history of HT. The body mass index and
systolic, diastolic and mean BP values were
significantly higher in subjects with masked HT at

workplace than those without it.

Table 2

Job stress characteristics of the study subjects according to BJSQ

Hypertension incidence at workplace

Total

Yes No P value
(n=260) (n=52) (n=208)
Demand 6.9 +2.1 7.0 +£22 6.8 £ 2.1 0.300
Control 72 +19 7.6 £ 1.9 71 £19 0.120
Support from supervisor 78 £ 1.7 77 1.7 78 1.6 0.710
Support from co-workers 7.0 £ 1.7 7.0 1.6 70 = 1.6 0.969
‘Working hours 7.0 £ 1.6 7.1+ 1.7 70 = 1.6 0.789
Job strain
low 94 (36.2%) 13 (25.0%) 81 (38.9%)
medium 142 (54.6%) 30 (57.7%) 112 (53.8%)
high 24 (9.2%) 9 (17.3%) 15 (7.2%) 0.031

BISQ; Brief Job Stress Questionanaire.

Values are presented as mean=SD, median (interquatike range) for skewed variables, o percentage.

Table 2 shows the job stress characteristics of
study subjects according to BJSQ. Subjects with
masked HT at workplace were more likely to have
higher demand and control scores. The support
from supervisor, support from co-workers, and
working hours did not differ in subjects between

with and without masked HT at workplace.

Table 3 shows the crude and adjusted odds ratio of
masked HT at workplace by risk factors. Smoking,
family history of HT, and high job strain were
significantly related to masked HT at workplace in
crude analysis. Family history of HT and high job
strain were significant and independent risks for
masked HT at workplace in multivariate analysis.
The adjusted odds ratio of family history of HT
and was 3.05 (95% confidence interval (CI),
1.45-6.40, p=0.003). That of high job strain was
3.67 (95% CI, 1.05-12.83, p=0.042), compared to

low job strain.
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Table 3
Crude and adjusted odds ratio of masked hypertension at workplace by risk factors.
Variables Crude 95% CI P value Adjusted OR  95% CI P value

Body mass index 1.10 1.00 - 1.21 0.042 1.10 0.96 - 1.26 0.163
Smoking 0.94 0.51-1.73 0.852 2.13 0.95-4.79 0.066
Alcohol 1.47 0.80-2.71 0.215 1.49 0.71 -3.11 0.294
Exercise 1.28 0.63 -2.61 0.498 1.25 0.51-3.06 0.631
Sleep time ( <6 hours/day ) 0.85 0.44 - 1.65 0.629 0.98 0.44-2.19 0.960
Family history of hypertension 2.90 1.55-5.42 0.001 3.05 1.45-6.40 0.003
Total cholesterol (one SD increase) 1.23 091 - 1.65 0.181 1.09 0.73 - 1.64 0.666
Triglyceride (one SD increase) 0.99 0.73 -1.35 0.960 0.89 0.53-1.48 0.643
HDL-cholesterol (one SD decrease) 0.79 0.59 - 1.05 0.102 0.72 0.47-1.12 0.143
Fasting plasma glucose (one SD increase) 1.07 0.80-1.43 0.662 0.91 0.62-1.33 0.614
Job strain

low 1.00 1.00

medium 1.67 0.82-3.40 0.158 1.70 0.73 -3.96 0.219

high 3.74 1.36-10.29  0.011 3.67 1.05-12.83 0.042

Adjueted for age, body mass index, smoking, alcohol, exercise, family history of hypertension, sleep time, mean blood pressure, total cholesterol, triglyceride, fasting plasma glucose,

high-density lipoprotein cholesterol, working hours, support from supervisor, support from co-workers, and job strain.

CI; confidence interval, SD; standard deviation.

Figure 1 shows the relationship between masked
HT at workplace and clustering of risk factors
including family history of HT and job strains.
Subjects who had the clustering of these variables
had more risk for masked HT at workplace. The
combinations of medium job strain and family
history of HT, and high job strain and family
history of HT were significant risks for family
history of HT, compared to the combination of low

job strain and no family history of HT.

Figure 1.

0dds ratio
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‘ 5.88%
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4. Discussion

The present study demonstrated that 1) 20% of
white-color male employees had masked HT at
workplace, 2) Family history of HT and high job
strain were significant and independent risks for
masked HT at workplace by multiple regression
analysis, 3) The combination of high job strain and
family history of HT was an increasing the risk for
masked HT at workplace.

Kario indicated that masked HT, which was
defined as the increment of BP values in daily life
in spite of normotension in the clinic or office, had
three types such as morning HT, nocturnal HT, and
stress-induced HT (Kario, K, et al. 2006). HT
occurrence at workplace may be considered as one
of stress-induced HT. Masked HT developed an
adverse prognosis including cardiovascular events
and increased target organ damages (Pickering,
T.G, et al. 2007). Masked HT and sustained HT
were at equivalent risk for the occurrence of

cardiovascular diseases (Verberk, W.J, et al. 2007;
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Cuspidi, C, et al. 2007; Mancia, G, et al. 2006).
Therefore, we should extend the research to
investigate the medical risks for masked HT at
workplace.

Several epidemiological studies reported that the
prevalence of masked HT was from 9 to 21% in a
general population (Sega, R, et al. 2001; Bombelli,
M, et al. 2005; Liu, J.E, et al. 1999). In Japan,
Harada K, Karube Y, et al. (2006) elucidated that
the prevalence of workplace HT was 23%, and that
of workplace hypertensive subjects with a normal
BP in the clinic or office was 21% in public
officials. The prevalence of masked HT at
workplace subjects in the present study was 20.0%,
which was similar to that of the previous studies.
Several previous studies demonstrated that risk
factors such as male, age, smoking, alcohol intake,
and high body mass index were associated with
masked HT (Schnall, P.L, et al. 1992; Bobrie, G,
et al. 2004; Trudel, X, et al. 2009). Ferrier C, Cox
H, et al. (1993) observed that the resting arterial
plasma noradrenaline concentration was higher in
normotensive subjects with a family history of
essential HT than those with no family history of
HT. Noll G, Wenzel RR, et al. (1996) showed that
the activity of sympathetic activity systems during
mental stress was more likely to increase in
subjects with family history of HT than those with
no family history of HT. Ohlin B, berglund G, et al.

(2008) demonstrated that stress-induced HT
was affected by a2p-adrenergic receptors which
were located in the central nervous system and in
periphery. These results could indicate that
subjects with family history of HT had the dys-
function of sympathetic nervous systems to
regulate normal BP at workplace. Several previous
studies indicated that high work stress affected
unhealthy behaviors such as smoking, lack of
exercise, and excessive alcohol intake (Liu, Y, and

Tanaka, H, 2002; Sokejima, S, and Kagamimori, S,

it

1998; Chandola, T, et al. 2008). Moreover, the
autonomic nervous system activated by repeated
high work stress affected dysregulation of the
hypothalamic-pituitary-adrenal axis (Kunz-
Ebrecht, S.R, et al. 2004), which disturbed the
circadian rhythm of cortisol and the development
of obesity, glucose intolerance, and high BP
(Brunner, E.J, et al. 2002). Subjects with family
history of HT were more likely to have high body
mass index and alcohol intake habit in the present
study, which conformed the previous studies. Thus,
the high work stress at workplace might be
associated with the masked HT at workplace.
Bobrie G, Clerson P, et al. (2008) demonstrated
that the factors leading to masked HT were closely
associated with the cardiovascular risk factors and
psychological aspects. Schnall PL, Pieper C, et al.
(1990) demonstrated that work stress such as high
psychological demands plus low decision latitude
at work caused masked workplace HT at seven
urban work sites of 215 employed men aged 30 to
60 years without evidence of coronary heart
disease. Harada K, Karube Y, et al. (2006)
elucidated that obesity and family history of
hypertension were closely associated with
workplace HT in civilian employees. However, the
previous studies could not investigate the cause of
HT occurrence at workplace from the combination
of physical and psychological aspects. We
demonstrated that the combination of high job
strain and family history of hypertension had
significantly higher odds ratio for HT occurrence
at workplace,

studies.

which differed from previous

There are several limitations that should be
acknowledged in this study. First, because it was
cross-sectional, a cause—effect relationship cannot
be inferred. If more stressed persons had been
prone to take sick leaves or to quit, the influence of

stress on mental health may have been attenuated.
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Second, our study subjects ranged from 34 to 60
years old in one public office. Therefore, we have
to be cautious in extending the present results to
the community. Second, we investigated work
stress conditions of study subjects once in the
present study. Thus, variations in work stress might
be occurred in the study period.

In conclusion, risk factors such as family history
of HT and high job strain are independent and
significant risks, more importantly, clustering of
these risk factors increased more risks for

workplace HT.

5. Figure legend

Figure 1

The relationship between masked HT at workplace
and clustering of risk factors including family
history of HT and job strains. Adjusted for age,
body mass index, alcohol, exercise, sleep time,
mean BP, total cholesterol, triglyceride, high-
density lipoprotein cholesterol, fasting plasma
glucose, working hours, and job strains.

*: <0.05 vs. the reference group of low job strain

and no family history of HT.
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Abstract
In Japan, which is a super-aging society, a wide variety of foods are sold and used to help
maintain and improve health. However, misunderstanding and inappropriate use of health foods
can be hazardous. Therefore, in order to increase the "health literacy" of the general public and to
provide practical education for students, a "Food and Health Class" was designed. The
implementation of this class is intended to serve as a new health education model for solving

social misunderstanding of health foods.
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Practical Workflow of Short Film Production During the COVID-19
Pandemic: Production Report of the Short Film “Radish Girls”

Eiji SHIMADA*

D=
Frilam oA LA (COVID-19) DRGLERINE 3 WO H, LB THHRKFIEHRA T 1
TR OMSERIRY I —L (BHEI) TIE 202049 AND 2021 4 3 2/ TFE
GAafmEE [N KRIRBA L] (2021) #HIfELTZ, ARTIX, 207wy =r e
BIZ 2 v CTORE I BT DG 1k B L OHIERROEMEE £ &, 5%
WH T E DRGSR O IEE T — 7 70— oW TEET 5,

Abstract
During the third wave of coronavirus in Japan from September 2020 to March 2021, Eiji
Shimada’s seminar (Faculty of Information Media, Hokkaido Information University) produced the
student short film, Radish Girls (2021) under Japan’s COVID-19 production guidelines. This study
shows the practical workflow of student short film production in school under pandemic restrictions,

following infection prevention guidelines and utilizing online communication technologies.

F—U—FK
WL i /F (film production)  FE#RAE (short film)  Hl= o) A /L X (COVID-19)
U —27 7u— (workflow)  J&Y4xffIk (infection prevention) A K7 A > (guidelines)

*ALREE RREER A T T AR, Associate Professor, Department of Information Media, HIU
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The Characteristics of Sprint Running in Male College Rugby Football Players

Takashi WATAYA"

gE
AEFFEOBHNL, KRFEH I 7 —7 v MR — VB FOREIEORHEE NA A A T =7 A
FEICEVALNIT L2 LTHD, REEZRTFEFT7 78 —7y MAR—LVEF 304 (Fiw
19.6+1.1 5%, HEK 1.750.07m, {AHE 92.1+11.2kg) & L, 50m £EH D 30~40m X[H D A B
TEZ RN M LT, FRBAOHT ORGSR, M & SRR & ORICA B MBERRARD b
Too ZFEHAD FREENMETIX, EHEE & A RAHE O R KE, KERAEE DR KE, MBI
WE O AE, R BAEIEE dh A 207 & ORI B 22 BIBILR 378 bz,

Abstract

This paper looks at the characteristics of sprinting activities by male college male rugby football players
using biomechanical methods. A total of 30 male college rugby football players (age: 19.6+1.1 yrs., height:
1.7540.07 m, weight: 92.1+11.2 kg) were included in this study. Their running movements in the 30- to 40-
meter-long section in a 50-meter run were analyzed in detail. Correlation analysis showed a significant
correlation between the running speed and the support time. In the support phase of the lower limb
movements, significant correlations were found between running speeds and maximum whole leg angle
velocity, maximum thigh angle velocity, maximum hip extension velocity, and knee-joint flexion angle

displacement.

F—U—FK
7 7 E—®&F (rugby players)  FEBNE (sprint motion)
FYEHT (kinematic analysis)

*AEHRETERREIERA T 4 T RIS A T 4 7 R, Lecturer, Department of Information Media, Faculty of
Information Media, HIU
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Digital Transformation of HIU’s English Placement Test
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Abstract

Digital transformation (DX) is a popular theme at universities recently. This paper reviews the
conversion of Hokkaido Information University’s English placement test from a traditional paper-
based format to a digital format. Using the Socrative™ online platform, we replaced the previous test
with a recently updated version of a research-based vocabulary levels test. This allowed our first-year
students to take the test using a smartphone, computer, or tablet. The digitally transformed test yielded
a range of scores similar to the previous paper-based test. However, it also drastically cut test
preparation time, test-taking time, and test-results processing time. The authors argue that digital
transformation through utilizing such web applications could benefit other universities with similar

placement testing procedures.
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1. Introduction: The benefits of

transformation

This paper documents the web-based digital
transformation of an English placement test at a
Japanese university using smartphones,
computers, and tablets in place of a paper-based
format. Transformation of the test served three

purposes:

(1) to make the test more compact,

(2) to enable faster and more accurate test
processing of test results, and

(3) to bolster the reliability and validity of

test results.

The decision to digitalize the test transformed
not only the mode of delivery (paper-based to
online-based) but also the contents of the test
itself (short and long reading and listening items
to short, read-only items).

results  of  this

Preliminarily,  the

transformation  are encouraging.  Test
preparation, delivery, and processing time has
been reduced more than threefold compared to
its former paper-based format. Further, test
scores suggest a higher level of student
engagement with the test than before. Test-
givers and test-takers in this environment benefit
not only from reduced test-taking time, but also
because test items are drawn directly from test
that measure takers’ vocabulary levels. Scores
may reveal helpful information about the
vocabulary levels of this particular group of
learners (lower-proficiency students in non-

English, non-humanities majors), as well as

contribute to the continued validation of a

recently updated version of a prominent
vocabulary levels test (McLean & Kramer, 2015,
2016).

2. What is “digital

transformation”?

Enhancing various processes through digital
means has been constantly increasing since
computers became household items. The 2020
COVID-19  pandemic  accelerated  this
digitalization trend, and likely contributed to
popularizing the term “digital transformation”
(DX). This term appears often in business (Durst,
Temel, & Ulvenblad, 2021) as well as in higher
education (Mahlow & Hediger, 2019; Weil,
2021; Fahey, 2021).

However, as is often the case, new
expressions are batted around without much
consideration to what they mean, what they
imply, or from what contexts they originated.
They become buzzwords that sound good in
meetings, committees, and classrooms, and their
meanings are so loosely defined that they can be
interpreted literally and liberally by anyone. One
example is the myriad of interpretations that
have been applied to the term ‘active learning.’
Bonwell and Eison (1991:2) are credited with
popularizing the term in a publication created for
the Association for the Study of Higher
Education and the ERIC Clearinghouse on
Higher Education, defining strategies that
promote active learning as “instructional
activities involving students in doing things and
thinking about what they are doing.”

More than 20 years later, Freeman, Eddy, et

al. (2014) arrived at a working definition for
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‘active learning’ after collecting and coding
definitions provided by 338 attendees of
seminars at universities across the U.S. and
Canada, stating that “Active learning engages
students in the process of learning through
activities and/or discussion in class, as opposed
to passively listening to an expert. It emphasizes
higher-order thinking and often involves group
work” (8413-8414). While this definition is
data-driven, it is still very broad in scope,
allowing the term ‘active learning’ to be
interpreted as any kind of learning that is not
passive.

In the same way, digital transformation might
be thought of as anything that is changed from
analog to digital format. This definition is simple,
but it risks conflating the terms ‘digitization” and
‘digitalization.” Digitization is the process of
transforming information from a physical format
to a digital version, such as typing and saving a
document to a computer, recording audio to
computer, or scanning images. Digitalization is
the practice of utilizing technology to enhance
the way things work in an institution. In other
words, digitization is related to information,

whereas digitalization refers to processes.

Digital transformation, on the other hand,
refers to organizations, and the processes they
use or the products they produce, which are
transformed through the use of cutting-edge
digital technology (Matt, Hess, & Benlian, 2015;
Hess, Matt, et al., 2016).

Vial (2019:121) derived a conceptual
definition from a systematic review of 282
research  papers, stating that  digital
transformation (hereafter, DX) is “a process that

aims to improve an entity by triggering

significant changes to its properties through

combinations of information, computing,

communication, and connectivity technologies.”

Attention has been paid to the way
businesses digitally transformed their processes
as they struggled to cope with the COVID-19
pandemic in 2020 and 2021. Results from a
survey included in a European Investment Bank
Report for 2022 indicated that 55 percent of
European companies that responded to the
survey stated that the pandemic created more
demand for digitalization. 46 percent stated that
they had become more digital.

Other attention has been directed at the
higher education sector, which struggled to
adapt to an entirely online learning environment
(Chiner, Goémez-Puerta, et al., 2021; Chan, Bista,
& Allen, 2021). Among the problems
universities encountered was the administration
which had

traditionally been done in large-group in-person

of English placement tests,
settings. Solutions included conducting the tests
outside, or devising ways to proctor the tests in
a secure online environment accessible from
anywhere (Ockey, 2021). Purpura, Davoodifard,
and Voss (2021) note the low-stakes nature of
their placement test, for which secure online

proctoring was deemed sufficient.

HIU’s placement testing was a similar
environment with similar problems. Hereafter,
we will outline the process of English placement
testing at Hokkaido Information University
(HIU), and how we digitally transformed it in
order to adapt to restrictions brought on by the
COVID-19 pandemic.

These changes are

expected to be beneficial and to continue even as

67



68

FATY Yaxz)-V—7 YPAEY

the pandemic dies down and as restrictions are,

over time, gradually lifted.

3. The anachronism: IT-focused

university, analog testing system

In 2002, HIU instituted a placement test for
incoming first-year students, all of whom at the
time were required to take two years of math
classes and two years of English classes in order
to fulfill liberal arts course requirements for
graduation. Two types of courses were required
for English: those taught by Japanese instructors
and those taught by foreign instructors. Because
the Japanese instructors tended to conduct
language-forms-focused classes (i.e., reading
and writing, as opposed to the speaking- and
listening- focused classes taught by foreign
instructors), a placement test was deemed
necessary to stream students into appropriate
levels of English grammatical ability. A
placement test was designed by the English
teaching staff, and featured three main types of
items:

(1) 55 vocabulary-based items,

(2) 25 grammar-based items,

(3) 10 reading-based items (two short
passages followed by five comprehension
questions), and

(4) 10 Ilistening-based items, following an
audio-recording that was played two times

during that part of the test.

Although some items were longer than others,
each item out of 100 items carried equal
weight—i.e., each item was worth one point. An
item-facility analysis was never conducted on

the test. All items were multiple choice.

However, it was apparent that some items took
significantly longer to answer correctly.

Each year there were seven Japanese
instructors, who were each assigned two English
classes. Students’ scores from these tests
determined whose classes they would be
assigned to. Test scores were perceived to reflect
the English language ability of the students, and
Japanese instructors adjust the linguistic
difficulty of their materials according to which
class they were assigned. The test did not,
ultimately, “place” them into any established
program. The scores only hinted at the linguistic
ability of each class.

By contrast, students were not streamed into
the communication-focused classes taught by
foreign instructors. Placement test scores were
irrelevant to these classes. There was concern
among the foreign faculty that streaming
students according to (purported) grammatical
ability would risk preordaining which were
‘good’ students and ‘not good’ students, thereby
assigning a stereotype to them based on the
results of one test. The debate over the value of
streaming students according to placement test
scores is ongoing. To date, the argument persists
that placement testing is essential, so that less-
able students are given material appropriate to
their (perceived) ability. Thus, the placement test
is still used as a streaming device, with both
math classes and Japanese-taught English
classes. With respect to English classes, HIU is
a small, private, IT-focused university with no
humanities-oriented departments, and according
to teachers’ testimony the ‘level’ of students’
English tends to be homogeneously low. Of

those who take the TOEIC test, scores average
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under 400 each year.

Originally, the placement test was conducted
in three large rooms, each with around 150
students, over a one-hour period. Paper copies of
tests questions needed to be prepared in advance.
Students filled in bubbles on cards (Figure 1),
which were then scanned into a computer using

a card-reading machine.

— E———

—

Figure 1: 82.55 x 187.3mm JIS card

Not only were the cards small and unintuitive,

the machine reader was, by technological

standards, archaic. As it processed cards, the
machine would sometimes freeze, necessitating
a hard reset. The software used to scan the cards
was even older. The card reader was attached to
a computer running Windows XP. Currently, XP
is no longer supported by Microsoft, and the
proprietary card-reading software was so old
that the university’s Information Center had no
knowledge of it, and no backup materials to
reinstall the software to a different device with a
newer OS.

Errors on the cards caused by careless
marking, such as mistaken or omitted student ID
numbers, needed to be corrected before accurate
scores could be tabulated from the cards. It took
hours to identify and fix errors on these cards.
Often the English staff would work from
morning until late at night processing the card-
reader data before reporting the scores to
administration, who then informed students
which classes they were assigned to. This
process continued from the time of the test’s
inception in 2002 (when the card reader and
software were not so outdated) until April 2020,
when the COVID-19 pandemic struck.

The pandemic precluded the gathering of
large groups. An ad-hoc decision was made to
hold the tests in smaller classrooms, and over a
shorter time frame than 60 minutes. The test was
cut from a total of 100 items to 50 items:
vocabulary-based items were reduced from 55 to
30, grammar-based items from 25 to 15, and one
of the two reading passages and its
accompanying 5 items was cut. The listening
portion was removed entirely. As the test items

were halved, accordingly the test time was

reduced from 60 minutes to 30 minutes.

69



70

FATY Yaxz)-V—7 YPAEY

The half-test system was used in both 2020
and 2021. Several of the teachers charged with
giving the tests to smaller groups in the smaller
rooms noted that the time needed for distributing
tests and mark sheets, providing instructions,
executing, and then collecting the paper tests
often exceeded 30 minutes. This extra time, they
claimed, impinged on the time needed to
conduct other essential tasks during the student
orientation process (of which placement testing
was a part).

In reply, the present authors proposed
digitizing the test—that is, converting it to an
online format that could be taken by computer,
tablet, or smartphone. Indeed, all-online
placement tests have already been implemented
at other universities in Japan. The first author’s
former employer, another university near
Sapporo, instituted a computer-based placement
testing system using the open-source Moodle
platform. Groups of students took the test in
large computer rooms. Processing test results
was considerably quicker than the paper-based
version that HIU had been using.

HIU has several large computer rooms, but
these were also unable to be used due to the
pandemic. Because most students already have a
personal smartphone, we proposed that these
could be used for test-taking purposes. Because
HIU loans all of its students a notebook PC or
tablet at the beginning of their first year, these
could be used in the event students did not have,
or had forgotten to bring, a smartphone.

We opted to use the online, web-based
testing platform known as Socrative™,

especially as the second author has experience

with it. While Moodle is free, open-source

software, it requires some technical expertise to
use effectively. Socrative™ requires nominal
annual fees, but is considerably more user-
friendly, offering an easy-to-use interface and

several features appropriate for test analysis.

4. The platform: Socrative™, a
digital testing tool built for

students and teachers

Socrative™ is an online platform designed to

enhance digital communication between

teachers and students. Teachers can create
various types of tests, with items that are open-
ended, multiple choice, True/False, or short
answer. Virtual (online) rooms can hold up to
200 test-takers at any one time. The timing of the
test items can be controlled by the teacher, or the
students can be allowed to progress at their own
pace. Students can be allowed to attempt a
question once or multiple times, can be provided
with the correct answer after each response, and
can be shown their score immediately upon
completion of the test.

In the case of HIU’s placement test, students
were only allowed to attempt each problem once
and were not shown the correct answer after
each response, but were shown their final score
upon completing the test. Like the previous
paper-based test, only multiple-choice questions
were used, but the type of question was changed
(see Section 5). Socrative™ is available on iOS,
and for Android and Chrome apps, in addition to
being accessible through any common web
browser.

We grouped students into virtual rooms

according to their departments. To enroll



Digital Transformation of HIU's English Placement Test

students, all we needed were their surnames,
given names, and their student ID numbers.
Students could be enrolled using either Japanese
(kana or kanji) or English. We used Japanese.
Test-takers were bulk-enrolled using an Excel
(.xIsx)

explanatory sheet of how to enter the virtual

template. A simple, illustrated
exam rooms was given to each student, and a
more detailed one was provided to supervising
faculty.

Students accessed the test in two steps, by: (1)
accessing a provided QR code, and (2) inputting
their student number. More than 90 percent of
students completed the test in this way. In order
to accommodate PC users, a unique URL owned
by the second author (johodai.info) was set up to

automatically forward to the test, which students

could access by entering their student ID number.

In the event that any of the test-takers made a
mistake logging in, or logged out without
finishing the test, a series of dummy accounts
was set up. Supervising teachers were instructed
to direct students to log into these accounts. were
able to allocate where necessary. Among more
than 400 test takers, this was necessary in only
two instances.

The first four items of the transformed test
were set up as non-scoring explanatory items to
show students how the test works. Using the
feedback facility in Socrative™, after selecting
an answer in each of these introductory items,
students were provided with a comment to
confirm that they are completing the test as

required. (Figure 2).

2. - e -
1. | waited for a bus.

waited(d 7

0 POINTS
A RN
Q:D W
c Rk
D MW

i IERRIZBTY,

3. ERIEBTT, waited=Fo/:

E) ELTBBWTLSESZ L,

OO SEHEMENB D ERB 25,
rE&E.

FARED SRS,
LTLIEE LY,
O POINTS

O pproHELE,

B MMD/Ve 6 o

i OKlLet'sdoit!!

BANZL OMNSBEWNMESR, RAF¥ v (REIFEDOF -

ESERBMLTHTL

&9 FINISH QUIZIRY &5 w7
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Figure 2: Introductory items
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Students’ answers to test items is accessible
by teachers in real time. Statistical analyses,
such as item facility, item completion rate, and
average scores, are also readily accessible.
These features help teachers see trends in
student  answers and  evaluate  the
appropriateness and validity of test items.

No student reported being unable to
understand how to complete the test, and no
student identification errors occurred. Both of
these problems occurred yearly with the earlier

paper tests.

5. The transformation: A new
digital-format vocabulary levels

placement test

Although the old test had been reduced to 50
items, it still included large amounts of text. We
recognized the need for an alternative, more
compact means of testing, and settled on a
simple vocabulary levels test developed by Paul
Nation (1983, 1990). This vocabulary levels test
was updated by Schmitt, Schmitt, and Clapham
in 2001, and further revised (McLean & Kramer,
2015) for use in various bilingual contexts,
including Japanese (McLean & Kramer, 2016;
Webb, Sasao, & Balance, 2017).

It has been argued that bilingual versions of
the test increase accuracy by allowing students
to focus on the meanings of single English words,

where multiple choices are in the L2 (Figure 3).

The monolingual version of the test requires
takers to think about all words and all choices in

English, (Figure 4).

PERIOD: It was a difficult period.

a. question b.time c.thingtodo d.book

Figure 4: English monolingual vocabulary test item

We chose to use the Japanese/English
bilingual version of the test, as it seemed
appropriate for the non-fluent (beginning-
intermediate) level of most HIU students, and
therefore less intimidating, as well as requiring

less time to take.

McLean and Kramer’s (2016) version of the
levels test has six parts, each with 24 items
(except part 6, which has 30). We chose to
include only the first four parts, as the original
test was 100 items and took one hour, and we
only had limited time available. Pilot testing
with 15 second-year and third-year students who
volunteered to take the test on the Socrative™
platform completed it within 15 minutes. Seven
teachers also volunteered to pilot the test on their

smartphones, each taking under 10 minutes.

To help make the items more appealing than
the text-only format that the vocabulary test
appears in, we added color to the English word

that appears in each item (Figure 5).

PERIOD: It was a difficult period.
a. B b, Hiff] c. xZ2 ¢ d. K

6. She sat on a stone.

1POINT
0=
B Eh
c By
D &

stone

Figure 3: Japanese/English bilingual vocabulary test

Figure 5: Test item showing colored word
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Lastly, the vocabulary levels test was chosen
because (1) its validity and reliability are
research-backed, and (2), it is designed to
estimate receptive reading ability by measuring
takers’ knowledge not of individual vocabulary
items, but word families (Nation & Beglar,
2007). Put simply, a test-taker’s knowledge of
the meaning of a word in a test items implies
the taker can understand a ‘family’ of words
that are related to the word in the item. For
example, understanding of the word ‘waited’
(f%#2) implies that the taker will understand
other forms of the same word, such as wait,
waiting, will wait, and so forth.

The results of the April 2022 rollout of the test

are discussed in the following section.
5. The rollout: April 2022

The transformed test was administered
without incident in early April 2022 to 406
incoming first-year students. Thirty minutes
were made available to complete the test, but it
is difficult to ascertain exactly how much time
individual students took or needed. In the case
of the earlier 60-minute and 30-minute paper
tests, some students commented privately that
they put little effort into the test, as they did not
want to be placed in ‘higher level’ English

classes that may require more effort. Others
commented that the test was long and boring
and that they hated tests. The reverse is also
possible, with other students wishing to avoid
the so-called ‘lower-level’ classes, which they
may perceive to be boring, or populated with
other unmotivated students with negative

attitudes toward learning English.

We observed that students who completed
the Socrative™ placement test did not appear
to be pressed for time, nor did they complain
about the test itself. The time frame appeared
ample, and the digital format appeared to make
the testing process more palatable. Further,
there were no issues involving forgotten
stationery, untidy (unreadable) shading of
bubbles, or losing one’s place on the marksheet
(where each answer bubble is separated by
mere millimeters). We prepared for students
who may have mistaken their login and had
difficulty accessing the test by providing
dummy accounts, and we also had access to an
unused computer room where students who
had battery issues or connection problems with

their smartphone could take the test.

The test scores for all takers over an eight-
year period is provided in Table 1, and are

discussed in the following section 6.

100 items 50 items 96 items
1 pt each 2 pts each 1.04 pt each

60 min 30 min 20 min
2014 | 2015 | 2016 | 2017 | 2018 | 2019 2020 | 2021 2022
n=357 | n=392 | n=407 | n=355 | n=389 | n=459 n=443 | n=488 n=465
Average 54 48 49 49 50 50 57 57 61
St. Dev. 14 12 12 13 12 15 16 15 12
High 89 85 85 94 85 98 95 98 93
Low 17 15 19 12 12 13 7 2 26

Table 1. HIU English placement test scores, 2014-2022
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6. Results and discussion

Between 2014 and 2022, the number of test
takers ranged from between around 350 and
450 students. In the six years prior to COVID-
19, from 2014 to 2019, average scores and their
standard  deviations remained relatively
uniform. When the number of items in the
original paper test was halved in 2020 and 2021
(each item being scored two points instead of
one), it is notable that the average scores
increased slightly, and that the lowest scores
dropped. It is unclear whether these were due to
having a shorter test period or having fewer test

items.

Compared to the 2014-2019 data, we note
that the average score increased from a previous
middle-mark of around 50 to approximately 61
in 2022. This suggests that more students got
more problems correct on the new test than on
the previous paper-based tests. Further, we note
that while the lowest scores for previous tests
were under 20, the lowest score noted in the
2022 test was 26. We are not sure what caused
this uptick, although the suggestion is that more
students were able to answer more of the easier
questions on the new test than on the old. This
would not only increase the score, but also
likely improve motivation and short-term
confidence if takers felt that they were
answering correctly. It is possible that the new
test format may have some effect on student
engagement with the test, as it only involves
selecting the best possible meaning from four
choices for a single word, as opposed to reading
longer test items and then selecting the best

ansSwer.

We propose that this new, transformed test
is more uniform and easier to take than the old
paper-based one, less “test-like”, and less time-
invasive. This may encourage higher levels of
engagement with the test, which in turn yields
more relevant data. In short, results from the
new test say more about students’ receptive

reading abilities than the old tests.

7. Conclusions and avenues for

further research

This short paper catalogued the reasons for,
and the process of, the digital conversion from
an old paper-based English placement test to a
new digital-based one that is easier for both
takers and administrators to handle. While we
perceive this transformation to have been
highly successful, several core issues remain.
One is the ongoing debate over the need for an
English placement test at all, which as
divided
foreign/Japanese lines at HIU. While the

aforementioned  remains along
conversion of the placement test to a digital
format has been an initial success, drastically
reducing the administrative burden of preparers,
the fact remains that the scores—however valid
they may be as indicators of receptive reading
ability—still potentially serve as demotivators
for students with prior disappointment in
middle school and high school English classes,
which are notoriously focused on preparing
students to take university entrance exams, and
these remain notoriously forms-based and
rooted in measuring grammatical/linguistic

ability rather than communicative ability.
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A large-scale study on university English
placement tests by Shimizu in 2002 suggests
that the debate over the need for English
placement test at Japanese universities is not
unique to HIU. The present authors will
concede, however, that as arguments in favor of
placement testing appear to be mainstream, and
thus efforts to revise and streamline them will
generally be better received among our peers
than a quest to eliminate them altogether.

With respect to data that the new tests yield,
there appears to be fertile analytical ground to
be tilled. More in-depth examinations of scores
are planned for the four word-levels that the test
employs. These data can be compared to recent
iterations of the test taken by other Japanese
students. Results could also be compared with
scores from students who take the TOEIC test
at HIU. For example, those scoring higher on
the vocabulary levels test would be expected to
have higher TOEIC scores, and vice-versa.

Most  importantly, however, future
administration of this transformed test will
potentially be valuable in helping continue to
validate vocabulary levels testing. In particular,
not much is known about how to measure
vocabulary levels among lower-proficiency
groups of learners. At very least, this new test
offers a research-backed estimation of the
vocabulary levels of HIU students for the first

time ever.
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Abstract
In aging societies with low birth rates, continuously monitoring the health of elderly people is important
for maintaining quality of life and preventing accidents. In this study, we examine the transmission
performance of various kinds of information considered effective for monitoring the health of elderly people
using LPWA (Low Power Wide Area network). We used ELTRES (SONY) as LPWA, which enables long-
distance transmission and supports high-speed movement. Results showed good transmission characteristics
with few incommunicable points in a wide range from Sapporo City to Ebetsu City, demonstrating the

effectiveness of the proposed system.
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Preliminary Study for Defining HIU IR Requirements for Teaching
and Learning
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Abstract

This study looks at the system architecture of enrollment management, together with accessibility to educational
data and student data at Hokkaido Information University. In order to visualize educational intelligence, a
statistical-analysis model and a machine-learning model were created experimentally based on the analysis of
educational data. We found that students who will graduate in four years can be estimated with high accuracy by
analyzing educational data from a partial section of students. In addition to the two models, we found that quality of
education and prevention of dropping out of university can be improved through individual guidance and coaching
for each student in the early stages of enrollment with the characteristics visualized from the data of pre-enrollment

education and POLITE3.
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A Support System for Students’ Investigative Learning on the Web
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Abstract

In this report we review existing research on Web-based investigative learning and examined how
to apply it to the Web production process. We investigated how students in a Web production class
at Hokkaido Information University use keywords to do Web searches. Results show that students
did not often use keywords called "impression words" to search Web sites. Impression words are
used by experienced professionals at Web production companies to create prototypes. This report

details the implementation of a support system based on survey results.
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Development of a Library Platform Using a VR System:
The Hokkaido Information University Library VR Project
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Abstract
This paper reports the development of a library platform using a VR system, and a VR prototype
created for Hokkaido Information University Library. The VR world of the University's library,
created with 3DCG models was based on on-site interviews and hearings, and allowed visitors to
walk around freely. This development proved that the creation of VR content for community-based
cultural facilities is an effective educational subject matter, increasing students' interest in the local

community.
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