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Remote Practice via the Internet in Electronics and Information Courses
Tohru SAITOH, Hiroaki HATA, Yuichi TAKAKU and Takahiro KOMATSU

In the Department of Electronics and Information Engineering, we have been using our
department's servers for Unix environment operation experiments and web-related experiments. Also,
the use of cloud servers for graduation research on the Internet has been conducted on a trial basis. It
is difficult to conduct face-to-face experiments with students; in order to prevent COVID-19 infection,
we used an Internet-based cloud server to conduct the experiment. In addition, in order to create a
flexible network structure for parallel computing and machine learning research using GPUs, an
Internet connection was installed in our department, separate from the campus backbone network.

In this paper, we summarize the background and problems in constructing the remote experiment
environment via the Internet and show the specifications of the experiment environment. These
experiments were evaluated using a student questionnaire, and it was confirmed that the effect of the
delay in Internet connection was small.

Keywords : remote practice, cloud server, COVID-19
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Introduction of new electronic and informational experiments using an Arduino simulator

Yuichi TAKAKU, Takefumi NAITO and Mikio SHIMIZU

It is very important for students in the Department of Electronics and Information Engineering

to study computer programming for embedded systems so as to develop practical knowledge of

both hardware and software. In fact, some embedded systems have been used in the department’s

electronic and informational experiments. One such system is the Arduino. In third grade, students

learn about embedded system programming in C language on the Arduino.

This year, to prevent COVID-19 infection, however, the style of lesson had to hastily change to

remote learning. Therefore, Tinkercad an Arduino simulator, has been used on the Web instead of the

real Arduino. Because of this, students have done the experiments as homework. In this paper, we

report the contents and results of the experiments.

Keywords : Arduino, Arduino simulator, embedded system, computer programming education,

electronic and informational experiments
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EHESEEFIBERIFRICEITS BYOD DEALZDOHR

(LR i MHE O HHT N BT N R Bk FHErT
Effects of Introducing BYOD in the Department of Electronics
and Information Engineering, Fukui KOSEN

Hitoshi NISHI, Tomonari MURATA, Sakiko OGOSHI, Takahiro KOMATSU and Toshihiro NAGAMIZU

The Department of Electronics and Information Engineering in Fukui KOSEN has introduced the Bring
Your Own Device (BYOD) system which means that students must bring their own devices when they use
a PCs in the classroom. The system enables students to have programming exercises in their classroom.
It also enables teachers to collect students’ assignments utilizing their own devises. In this paper, we
have shown the background leading to the introduction of the BYOD system and practical operational
procedures. We have also verified the effects of the system and problems by student questionnaires and
teacher observations. As a result, we have found that the BYOD system enhances the use of non-school
PCs and reduces congestion of computer rooms in the institution. We also have indicated that the BYOD
system can increase student autonomy and revitalize student activities, such as self-management of their
academic results with the learning management system (LMS) and active learning with communication
tools. We have pointed out that enhancement of the effect requires the buildup of hardware, the designing
of lessons for student’s PCs, and the development of teaching materials.

In the first semester of 2020, almost all classes at Fukui KOSEN were conducted remotely because of
COVID-19. Through a questionnaire, we also showed the difference between the home learning environment
of students who take the class with the BYOD system and without it. As a result, we have found that the
introduction of the BYOD system is necessary for utilizing teaching materials for remote classes because

students in classes with the BYOD system have a better home learning environment for remote classes.

Keywords : BYOD, information engineering education, information literacy, LMS, teaching method
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Effect of 2-mercaptonicotinamide side chains in a hydrophilic random
copolymer on the shear strength of a photo-adhesive material

Masahiro FURUTANI ** Daiki FUJTHIRA ** Koji ARIMITSU **

Abstract : To confirm the effect of 2-mercaptonicotinamide side chains in a hydrophilic random copolymer
on the shear strength, adhesive measurements of substrates of dissimilar materials are performed. A vinyl
monomer having a benzamide moiety is synthesized and used in the measurements as a control. A mixture
of 2-hydroxyethylmethacrylate (HEMA), the vinyl monomer (2 mol% towrd HEMA), and a radical photo-
initiator is cured by UV irradiation at a wavelength of 365 nm (50 mW/cm?, 6.0 J/cm?), to form the adhesive
layer. It is found that these photo-adhesive samples show ca. 1-4 MPa of shear strength, which is inferior to
the results on the photo-adhesive samples containing 2-mercaptonicotinamide groups in the polymer side
chains. Nevertheless, addition of the vinyl monomer to HEMA increases shear strength of the resulting
polymer, which indicate somewhat interaction of the benzamide moieties at substrate interface and in the
adhesive layer. Furthermore, the glass-glass photo-adhesive samples keep ca. 4 MPa of shear strength
even after 4 weeks. Comparing the result with the previous one where shear strength increase gradually
day by day with photo-adhesive samples containing 2-mercaptonicotinamide groups, it is indicated that
thiol groups in the adhesive layer would be subjected to autoxidation, and that formation of disulfide bonds

would lead to enhancement of the cohesive force.

Keywords : 2-mercaptonicotinamide, shear strength, photo-adhesive material, benzamide, autoxidation

1. Introduction

O
= N
Adhesive reagents are now one of the important materials for | P H =
N° "SH

industrial products, because they contribute to weight saving,

unfettered design of the products, and reduction of the 1
assembling process. Various kinds of parts and materials are used 0
in industrial products, and dissimilar materials made from N
ceramics, metals, polymers, or their composites are required to H/\©\/
be adhered strongly with an adhesive reagent. General adhesive
2

reagents have both advantages and disadvantages in each
situation, and versatile adhesive reagents have been desired. As a
good example of such reagents, a series of biomimetic adhesives
possessing catechol moieties has been spotlighted, expecting
complex interaction with the catechol moieties toward interface
of substrates via hydrogen bonding, coordination, n-r stacking,
and so on."” Catechol moieties are found in the adhesive proteins
of mussels.”® Kaneko and co-workers reported that a unique

polycondensation resin synthesized from 3,4-dihydroxycinnamic

Fig. 1. Chemical structures of Monomer 1 and Monomer 2 using
in this study.

acid and 4-hydroxycinnamic acid showed ca. 9 MPa of shear
strength toward carbon, glass and steel substrates.” Wilker and
co-workers designed a copolymer having catechol moieties in the
side chains of polystyrene, a common commercial polymer, and
ca. 6 MPa of shear strength was recorded in the adhesive strength

test for some dissimilar materials.” Other types of adhesive

* Department of Chemistry and Biology

'furutani@fukui-nct.ac.ip

** Department of Pure and Applied Chemistry, Tokyo University of Science
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polymers containing catechol or analogical structures in the
main or side chains were also developed.”"”

On the other hand, we have featured another chemical
structure, 2-mercaptopyridine which is an analogue of catechol
but an unnatural compound.'” We have designed and synthesized
a vinyl monomer having a 2-mercaptonicotinamide moiety
(Monomer 1 in Fig. 1)."” This structure has a thiol group and
a pyridine-nitrogen atom, instead of two hydroxy groups of
catechol. 2-Mercapotopyridine moieties take hydrogen bonding,
coordination toward metals, and n-n stacking like those of
catechol moieties. The noteworthy chemical character would be
oxidation of thiol groups into a disulfide bond,”'" to form a
cross-linking point. Formation of cross-linked polymer networks
would increase cohesive force in the adhesive layer. In fact,
relative high shear strength was observed with glass-glass and
glass-copper samples, and the maximum value of 8.80 MPa has
been recorded, by using Monomer 1.

In this article, Monomer 2 was designed as a control vinyl
monomer where neither a thiol group nor a pyridine-nitrogen
atom were deleted. Contribution of the benzene-ring and/or
amide moiety to the macroscopic adhesive strength was
evaluated. Furthermore, by comparing with results in the case of
Monomer 1, effects of a thiol group and a pyridine-nitrogen atom

on the adhesive strength are also considered.

2. Experimental

2.1 Materials and Equipment

4-Vinylbenzylamine, benzoic acid, 1-(3-dimethylamino-
propyl)-3-ethylcarbodiimide (WSCI HCI), 2-hydroxyethyl
methacrylate (HEMA), nitric acid, and 2,2-dimethoxy-
2-phenylacetophenone (Omnirad651) were purchased from
Tokyo Chemical Industry Co., Ltd. (Tokyo, Japan).
Tetrahydrofuran (THF) and Dichloromethane (DCM) were
purchased from FUJIFILM Wako Pure Chemical Corporation
(Osaka, Japan). All reagents were used without further
purification. Monomer 1 was used that was stocked in our
laboratory. The methods of synthesis, purification, and
identification are described elsewhere.'”

Copper (Cu) and aluminium (Al) substrates (oxidized, 0.3 mm
in thickness) were purchased from SANSYO Co., Ltd. (Tokyo,
Japan). Treated Cu substrates were prepared with nitric acid to
fabricate non-oxidized Cu surface."” Glass substrates (I mm in

thickness) were purchased from Matsunami Glass Ind., Ltd.
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Scheme 1. Radical UV curing system consisting of Monomer 1
(or Monomer 2), HEMA, and Omniral651, for
photo-adhesion in this study.

(Osaka, Japan). Each substrate was washed with some kinds of
organic solvents.

'H-NMR spectrum was recorded using a JEOL JNM-AL300.
Photo-adhesion experiments were performed with an LED lamp,
LPUV365/2501-00 IWASAKI Electric Co., Ltd.). Shear stress
was recorded using MCT-1150 (A&D, Co., Ltd., tensile rate: 10
mm/min).

2.2 Synthesis of Monomer 2

Monomer 2 was synthesized according to the literature.'”
Briefly, benzoic acid was activated by WSCI HCl in a co-
solvent of THF and DCM. To the solution was added
4-vinylbenzylamine in DCM at 0°C. After purification with
column chromatography, Monomer 2 was obtained as a white
solid in 36% yield. "H-NMR (300 MHz, CDCLy): § 4.63 (d, 2H, J
= 6.0 Hz, -CHz-), 5.25 (dd, 1H, /= 3.0, 12 Hz, =CH>), 5.74 (dd,
1H,/=3.0, 18 Hz, =CH>), 6.44 (br, 1H, -NH-), 6.71 (dd, 1H, /=
12, 18 Hz, -CH=), 7.3-7.5 (m, 7H, Ar-H), 7.8 (m, 2H, Ar-H).

2.3 Photo-adhesion

Monomer 1 or 2 (0 or 2 mol%) was added to HEMA.
Omnirad651 (10 wt%) was added to the mixture, followed by
agitating for homogenization. Each mixture was dropped on a
substrate (glass, Cu, treated Cu, or Al), sandwiched with another
glass substrate. The adhesive area was fixed at 30 mm’. UV
irradiation at a wavelength of 365 nm (50 mW/cm’, 6.0 J/cnr)
was performed from the side of glass substrate of the sample.
The reaction scheme is shown in Scheme 1. Resulting
photo-adhesive samples were subjected to shear stress
measurements which were repeated at least three times.

2.4 Autoxidation

Monomer 2 (3 mol%) was added to HEMA. Omnirad651
(10 wt%) was added to the mixture, followed by agitating for
homogenization. The mixture was dropped on a glass substrate,

sandwiched with another glass substrate. The adhesive area was
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Fig. 2. Shear strength of photo-adhesive samples of glass-glass,
glass-Cu, glass-treated Cu, and glass-Al. Height of each
bar shows the average value. Composition: HEMA,
2 mol% of Monomer 2, and 10 wt% of Omnirad651.

fixed at 15 mm’. UV irradiation at a wavelength of 365 nm
(50 mW/cmZ, 6.0 J/cm®) was performed from the side of glass
substrate of the sample. Resulting photo-adhesive samples were
allowed to stand for 0-4 weeks, and then subjected to shear stress

measurements which were repeated three times.

3. Results and Discussion

3.1 Photo-adhesion

Both Monomer 2 and Omnirad651 were dissolved into HEMA
without any solvent. Adhesion of two substrates was confirmed
in all cases after 6.0 J/em® of UV irradiation, indicating in situ
radical photo-polymerization of monomers. Results on average
shear strength of each photo-adhesive sample are shown in Fig. 2.
The average values for glass-glass, glass-Cu, glass-treated Cu,
and glass-Al samples were 4.28, 2.00, 2.07, and 1.24 MPa,
respectively. Among them, the top two samples (glass-glass and
glass-treated Cu samples) were subjected to comparison with the
samples that were fabricated with Monomer 1. The comparing
results are shown in Fig.3. For glass-glass photo-adhesive
samples, the shear strength (HEMA + 2) was found to be
comparable to it in the case using Monomer 1 (HEMA + 1, 4.30
MPa). This would be because small amount of the monomers (2
mol%) toward HEMA, resulting in a large influence of hydroxy
groups from HEMA on the interaction between the adhesive

layer (hydrophilic polymer bulk) and hydrophilic glass surface.
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Fig. 3. Shear strength of photo-adhesive samples of glass-glass
and glass-treated Cu. Height of each bar shows the
average value. Composition: HEMA, 0 or 2 mol% of
Monomer 1 (or Monomer 2), and 10 wt% of Omnirad651.
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Fig. 4. Changes in the average value of shear strength of
photo-adhesive glass-glass samples. The error bars mean
difference between the maximum (or minimum) and
the average values. Composition: HEMA, 3 mol% of
Monomer 2, and 10wt% of Omnirad651.

Shear strength of samples using each monomer was higher than
of samples without monomers (HEMA only, 2.45 MPa). This
indicates indirectly that each monomer would be integrated
into the polymer chains through in situ photo-triggered
radical co-polymerization reactions. In the adhesive layer,
2-mercaptonicotinamide or benzamide moieties would interact
with each other via hydrogen bonding and/or n-r stacking.

On the glass-treated Cu photo-adhesive samples, a clear
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difference is observed. Shear strength of HEMA + 1 (3.09 MPa)
was higher than of HEMA + 2. This would be due to strong
interaction between a thiol group (and/or a pyridine-nitrogen
atom) from Monomer 1 and Cu surface, which is not possible
with benzamide moieties from Monomer 2. Samples without any
monomers gave the lowest value of shear strength (1.00 MPa),
indicating again successful random co-polymerization reactions
between vinyl monomers having a 2-mercaptonicotinamide
or a benzamide moiety (Monomer 1 or Monomer 2) and a
methacrylate monomer, HEMA.

3.2 Autoxidation

Two 2-mercaptonicotinamide moieties would be oxidized
with dissolved oxygen in the adhesive layer to form a disulfide
bond, leading to form cross-linked polymer networks and to
increase the cohesive force. Indeed, increase of shear strength of
glass-glass photo-adhesive samples day by day was observed in
the experiment using Monomer 1.'” To validate this hypothesis,
another experiment was performed using Monomer 2 instead of
Monomer 1 (Fig. 4). The average value did not change largely,
and it kept the initial value, ca. 4 MPa. Although benzamide
moieties would interact weakly with each other in the adhesive
layer, they could not form covalent bonds such as disulfide bonds
that could be formed with 2-mercaptonicotinamide moieties
of Monomer 1. Therefore, we concluded that a reason of the
increase of shear strength for samples of Monomer 1 was not
increasing the number of non-covalent bonds, but autoxidation of

thiol groups into disulfide bonds.

4. Conclusion

In conclusion, a vinyl monomer having a benzamide moiety
was synthesized as a control, to investigate the effects of the
benzene-ring and amide moiety in the resulting hydrophilic
polymer chains on the macroscopic adhesive strength.
Comparing with the results on photo-adhesive samples using
another vinyl monomer having a 2-mercaptonicotinamide moiety,
it was found that a thiol group and/or a pyridine-nitrogen atom
would contribute to interaction toward the substrate surface,
leading to enhancement of the macroscopic adhesive
strength. Another comparison experiment showed that the
values of shear strength do not change day by day without
2-mercaptonicotinamide moieties, indicating autoxidation of the
moieties into disulfide bonds to form cross-linked polymer

networks.
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Current situation and countermeasures for wide area evacuation in Fukui prefecture

due to the nuclear power plant accident

— Case studies on alternative evacuation route selection —

Yuji TSUJIKO and Takeshi YAMAMOTO

There are 14 nuclear power plants in southern part of Fukui Prefecture. The evacuation plans

within 30 km of nuclear power plants called UPZ, Emergency Protection Action Plan Area, however

are not yet thoroughly understood among the residents. Therefore, it is estimated that the road

functions of the main roads will be paralyzed and cause a great deal of confusion with regard to traffic

conditions during wide area evacuation.

In this study, the result of the survey on the residents' understanding about the wide area

evacuation including the routes is shown. Then, case studies, for Sabae city and Echizen city in Fukui

prefecture, on finding alternative routes that would enable smooth wide area evacuation is shown.

Keywords : nuclear disaster, nuclear power plant accident, wide area evacuation, UPZ , evacuation

route, car trip
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On Phenomena (Crustal Events) Occurring at the “Chudo In” in Sabae City
— The Relation to the Sabae Fault —

Takuo OKAMOTO

The Sabae Fault, an active fault almost 20 km long, runs through the mid part of Sabae City. The

Chudo In Temple stands on the Sabae Fault. No earthquake (seismic gap) is occurring in the Sabae

area. Recently, the pound basin just near the Chudo In was crushed parallel to the direction of the

Sabae Fault. The width of the crusher is large due to the wave of another earthquake. We are paying

attention to that width for a signal of an upcoming big event (Sabae Earthquake).

Keywords : Seismicity, active fault, seismic gap, earthquake fault, Sabae Earthquake
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Effect of TiO: addition on crystallization process of barium borate glasses
Tomoharu HASEGAWA

The effects of TiO2 addition on the glass stability of barium borate glasses are discussed. The
glasses of 50Ba0-50B203 and 48Ba0-48B203-4Ti0O2 were fabricated and their crystallization
process was investigated. In both glasses, B-phase BaB2:04 was formed by the heat treatment
for the crystallization. The crystallization process was summarized as a Time - Temperature -
Transformation (TTT) diagram. 48Ba0-48B:203-4TiO: glass showed the higher onset temperature
and slower crystallization than 50Ba0O-50B20;3 glass. These results indicate that the TiOz addition

to barium borate glass makes the glass stable. It is considered that Ti acts as the network former in

B-O-Ti linkage as reported so far.

Keywords: Barium borate glass, Crystallization, XRD, TTT-diagram
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Individual Differences of Jump Distance for Running Long Jump in Relation to
the Physical Characteristics of Female Students in PE Class

Akihiro AZUMA™ and Kazuhiro MATSUT

The purpose of this study was to determine the relationship between physical characteristics and jump distance of running long jump
among female college students in physical education (PE) class. Participants were 43 healthy female college students aged 17-18 years. To
examine to what extent physical characteristics (stature, lean body mass, and fat mass) account for the variance in jump distance, a multiple
regression analysis was carried out, and a 50-meter run time was also added as an independent variable to compare with the contribution of
anthropometric parameters. The analysis revealed that the 50-meter run time, as expected, accounted greatly for the variance in jump distance
and lean body mass also gave an advantage to jump distance. However, stature and fat mass were not adopted as significant independent
variables. It was plausible that the jump distance of running long jump would be affected by muscle mass as well as sprint ability in female

college PE class students. Therefore, it was suggested that greater muscle mass in female students would lead to an improvement in running

long jump performance.

Keywords: Running long jump, Physical resources, Sprint ability, Multiple regression analysis, PE class

1. Introduction

The trajectory of the center of mass during running long
jump after takeoff describes a parabola, so jump height and
landing point are decided just at the point of taking off from the
ground (Fukashiro, 1983). In other words, running long jumping
is actually like a mechanical phenomenon, and the skill in the
takeoff phase has been discussed from the viewpoint of
kinematics and kinetics (Hay, 1986; Hay et al., 1986). As some
athletes in sprint track racing also participate in the running long
jump event, jump distance is strongly associated with sprint
ability. Also, many studies have been cited in the relationship
between approach-run speed or sprint power and jump distance
(Hay, 1986; Hay et al., 1986; Lee et al., 1994). For this reason,
physical resources such as approach-run speed and takeoff power
are recognized as important determinant factors for jump
distance as well as jump skills.

Physical resources are one expression of the function of
the body, meaning a structure or set of physical characteristics.
Considering that learners (students) in the PE class, who are
different from athletes, have many varieties of physical

characteristics, Azuma and Matsui (2018b) investigated the

contribution of physical characteristics in male students to the
jump distance of running long jump in PE class using multiple
regression analysis. The finding of our study above showed that
lean body mass (LBM) and fat mass (FM) were adopted as
independent variables which provide an advantage and a
disadvantage to jump distance and they accounted for 11% and
13% of the variance in jump distance, respectively. Therefore, it
was suggested that body composition is associated with jump
performance in the running long jump in physical education (PE)
class male students.

On the other hand, it is well known that the percentage fat
(%fat) is greater and the LBM is less in females than in males
and the muscle strength in females also lower than that of males
(Heyward et al., 1986; Miller et al., 1993; Sharp et al., 2002).
That is to say, there are obvious gender differences in body
composition and muscle strength. Gender differences in sports
performances have also been reported (Thibault et al., 2010);
jump distance in females is smaller than that in males not only in
world records (Thibault et al., 2010) but also in Japan's national
record (Japan Association of Athletics Federations website). For

this reason, investigating the contribution of physical

* Course of General Education (Natural Science)
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characteristics to jump performance in female students is
expected to provide useful information to teach running long
jump in PE class based on considering gender differences.
Therefore, the purpose of this study was to examine the
relationship between the physical characteristics of female
students and their jump distance in the running long jump PE

class.

2. Methods

2.1. Participants

Participants were 43 healthy college female students aged
17-18 years old (age: 17.1 + 0.36 years old; stature: 157.9 £ 5.5
cm; body weight: 50.1 + 6.1 kg; %fat: 25.6 + 3.3%). Written
consent was obtained from all subjects, who were given a
detailed explanation of the purpose and procedure of this study
and its potential for publication. This study was approved by the
Research Ethics Committee of the National Institute of
Technology, Fukui College (Permission numbers: 29-1, 30-1, and
30-2).
2.2. Procedure

Participants attended five consecutive PE classes for
running long jump (Days 1-5, 90 min each). Before the
practice, %fat and 50-meter run time (50-m RT) were measured
for all participants, a bioimpedance technique with eight
electrodes and two different frequencies (TANITA, RD-800) was
used in the measurement of %fat. Then they were instructed in a
series of fundamental skills; approach run, takeoff, air posture,
and landing in stages (Days 1-3) and adequate practice time was
given to the participants especially in setting the distance of the
approach run and takeoff movement. Finally, jump distances with
their maximal efforts were measured at Day 4 or 5.
2.3. Analysis

The individual LBMs and FMs were calculated from the
data in participants' body mass and %fat. To investigate to what
extent stature, LBM, and FM account for the variance in jump
distance, a multiple regression analysis was carried out in jump
distance as a dependent variable. As a negative correlation
between 50-m RT (which is associated with approach-run speed)

and jump distance has been reported (Azuma and Matsui, 2018a;

Azuma and Matsui, 2019; Matsui and Azuma, 2019), 50-m RT,
for comparison with physical characteristics, was also added as
an independent variable along with anthropometric parameters.
2.4. Statistics

A stepwise method was used for the multiple regression

analysis. A P-value < 0.05 indicated statistical significance.

3. Results

The multiple regression analysis revealed that LBM and
50-m RT were adopted as significant variables (both P < 0.05),
but stature and FM were not found to be significant, jump
distance = 2.52 x 107 x LBM — 0.508 x 50-m RT + 6.482,
explaining 50.3% of the observed variance in jump distance by
significant independent variables (r* = 0.503, P < 0.05). Based on
the results of r* and standardized regression coefficients (Table 1),
it was estimated that on average, LBM accounted for 13.4%
(0.503 x 0.242 x 100/(0.242 + 0.668)), 50-m RT for 36.9%
(0.503 x 0.668 x 100/(0.242 + 0.668)) of the variance in jump

distance.

4. Discussion

The %fat of participants was evaluated using the same
device, which was equipped with eight electrodes and two
different frequencies, as used in our previous study (Azuma and
Masui, 2018b). On bioimpedance technique, it was reported that
eight electrodes were superior to four electrodes (Pietrobelli et
al., 2004) and the accuracy of the measurement followed by two
frequencies corresponded to the DEXA method (Alves et al.,
2014) in the evaluation of body fat. It was plausible that %fat
would be accurately evaluated in this study.

Stature as a dimensional parameter was not adopted as an
independent variable, which is a coincidence of the result in male
students as reported by Azuma and Matsui (2018b). On the other
hand, the 50-m RT expresses sprint ability, and, needless to say, it
is regarded as a factor which directly affects approach-run speed.
Many studies have reported a positive correlation between
approach-run speed and jump distance (Hay, 1986; Hay et al.,
1986; Lee et al., 1994). Besides, a negative correlation between

50-m RT and jump distance has been reported (Azuma and
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Table 1. Multiple regression analysis for determining the jump distance in stature, lean body mass, fat mass, and 50-meter run

time.
Indep.endent Regression Standardized .regression Partial 2 Fovalue
variable coefficient coefficient F-value
Stature, cm n.s. n.s. n.s.
Lean body mass, kg —2.52 %107 —0.242 4.7
Fat mass, kg n.s. ns. n.s.
50-meter run time, s —0.508 —0.668 35.9"
Constant 6.482 52.5 0.503" 20.3"

*P<0.05
r’ is the coefficient of determination of the regression model.
n.s. indicates no significant.

Matsui, 2018a; Matsui and Azuma, 2018; Azuma and Matsui,
2019; Matsui and Azuma, 2019). Therefore, it was easily
understandable that 50-m RT was a significant independent
variable and largely contributed to jump distance in female
students. This was also similar in the case of male students
(Azuma and Matsui, 2018b), but 50-m RT in female students
accounted for 36.9% of the variance of jump distance much more
than that in male students (30%; according to Azuma and Matsui,
2018b). The sprint ability in female students might influence
jump distance, unlike that in male students.

Furthermore, running long jump requires not only
approach-run speed (as a sprint ability) but also vertical
acceleration based on powerful takeoff. It was considered that
this would be the reason why LBM, which is a structural
(physical) resource developing muscle strength/power, was found
to be an independent variable. This means that greater jump
distance needs greater LBM (regression coefficient is positive)
and also corresponds to the result in the case of male students
(Azuma and Matsui, 2018b). However, LBM in female students
accounted for 13.4% of the variance in jump distance being
slightly more than that in male students (11%; according to
Azuma and Matsui, 2018b). Saying together with the fact in
50-m RT, the contribution of sprint ability and muscle strength to
jump distance in female students tended to be much more than in
male students.

On the other hand, FM was not a significant independent
variable in female students. According to Azuma and Matsui
(2018b), FM was found to be significant and accounted for 13%

of the variance in jump distance, and smaller FM was regarded as

a factor required for greater jump distance (the regression
coefficient of FM was negative) in male students. Differing from
male students, speed and strength in female students seemed to
be more important for jump distance than lesser FM (or extra
weights). It was unclear why FM was not a significant
independent variable in female students. The possibility was
pointed out that some of the participants who had greater FM
might have enough muscle strength to overcome their heavy
weight. On the contrary, it was thought that female students
would require muscle strength or power to move fast horizontally
and lift vertically their weight including greater FM than male
students. Therefore, the contribution of 50-m RT and LBM in
female students might have been greater than in male students.
However, the gender difference contributing to jump distance
was small, and those considerations above remain a matter of
speculation

Nevertheless, especially for female students who have
desires for slimming (Wozniak et al., 2014), it was suggested that
the findings of this study would provide PE learners with a
reason for maintaining adequate LBM not only as a health issue
but also a factor affecting jump performance in running long

jump.

5. Conclusion
Using a multiple regression analysis, the contribution of
physical characteristics and sprint ability to jump distance of
running long jump was investigated in PE class female students.
Although 50-m RT greatly contributed to jump distance and

LBM was adopted as an independent variable to provide benefit
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to jump distance, neither stature nor FM were significant
independent variables. It was suggested that muscle mass, as well
as sprint ability, would have a significant effect on the

performance in female PE running long jump.
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Examination of inter-trial reliability and relations among parameters of the successive

choice reaction test using extremities
Hiroki AOKI, Shinichi DEMURA and Narihito TAIMA

It is imperative to evaluate the ability to perform tumble avoidance actions, including stepping and
putting one's hand out quickly. This study aimed to examine the inter-trial reliability and relations among
parameters of the successive choice reaction test using extremities. The sample comprised 30 young men.
They were required to touch or step quickly from a standing posture onto the seat located on the table
before them in response to instructions given on a computer screen. The instruction tempo was 40bpm.
Three patterns of instruction included combined patterns using one's right and left hands as well as one's
right and left feet three times. Three trials were conducted for each of the patterns. The sum of the six-
touch and six-step reaction time was used as an evaluation variable, namely, choice reaction time in
one trial. The repeated measure results of one-way ANOVA revealed significant differences among the
means of the three trials in each pattern. Hence, the intra-class correlation coefficient (ICC) between
two approximate values with no significant differences was found in the three trials, with an ICC of 0.90
or more. Employing the mean of two approximate values as the representative value, the correlation
coefficient (r) among the times of the three patterns and the total time of the three patterns (a total scale)
was calculated. The results revealed r was 0.70 or more among the patterns and 0.9 or more between the
total scale and each pattern.

In conclusion, the reliability of the newly developed continuous successive choice reaction test was high
in the three patterns. Moreover, the relations among the three patterns were high. The three patterns also
had a high relation with the total scale. Therefore, it may be concluded that the three patterns measure the

same ability.

Keywords : extremities, successive choice reaction test, reliability
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Vegetation development on the cut steep slope restored using broad-leaved tree seedlings at
11 years after planting

Harunobu OGISO and Tomoki YAGASAKI

Vegetation surveys were conducted to examine vegetation development in an 11-year-old artificial broad-
leaved forest on a 45-degree slope with terracing in Fukui Prefecture, Japan. In the initial stages of forest
growth after tree planting, deciduous broad-leaved trees were dominant, coexisted with evergreen broad-
leaved trees, and were approximately 6 m in height. The average height:diameter ratio of the trees was
approximately 1:0.007 and the survival rate of the planted trees was approximately 90%. Three forest
stratification layers were observed, and there were 34 newly added species. Although the survey plot was
in a heavy snowfall area, no significant wind or snow damage was observed. The growth of standing trees
tended to be less than that of other artificial broad-leaved forests in non-snowfall regions. In the survey
site, the peculiar location and habitat seemed to suppress the growth of planted trees, and additional root-
system development was potentially required for all the planted trees examined to enhance growth and

competition, particularly among deciduous and evergreen broad-leaved trees.

Keywords : artificial forest, environmental protection forest, species composition, forest stratification,

dense-planting method
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AR BIRWITIERINT WS Figl, 2, 3). ®RFOO
K[EBWFT (BH) OF—% (Wb, 1981 FEn5 2010 4F
ETOFE - AZEOPEM) V&b s, FEERIEE
12.9°C, AERIME/KEIZ 2,569.2mm, 4ERIFESTEIZ 488cm (5
FESE 93em) &L, £ZF (12 —2 H) O HBRKSN 0°C
K (ZH) OHEIISTSHER>TWS, INHDOEE

EWHEHUZ, S Ofekk - IR Y idzheh
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/NEE & DRICAFALRIC K B MDY 6 BeakiE =4, 2 ORVH
FHCELOY LEBBIGNTHRMER L 2R+ GEEE D) &
IN—DHEIREFA & T HE IR DERIESBEI T
% (Fig.d, 5™V, 20034E7 HIZ, EXTVFF— 5 0H
SHERETTHEMAES LT, JOMRIEERIC 2 ~ 344,
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Fig.1. Overall view of study site
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Fig.2. Overall view of study site in winter
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Fig.5. Standard section of planting base

Table1. Percentage of planting species
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D 15 ARXTT 5
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Bovuge 3 3 RA ¥ 4
B R RXIEF 3 K 7Rex 4
E vaa 3 ¥ wypxs 4
B v x 3 By rnas 4
Vavur 4

LTHFFT 4

VNN 3

T ) ) _

7uﬁ2) _

8fl 50 13F& 50

3. FMAENE

FERNR OIS, WETEEED DD DM, Z L
FICE-THMTL, AEKX (150m°) Z2—fEirEl, ik
% 11 FEHICH =5 2014 4F 8 AITHEYItEEOEAFE &5
RFE 2T 7z

Rl ARORE 4 Tl3, Braun-Blanquet'” OFEICHE
DEREXNOETOMEFNEY 2k L, REREMIES RN
REE (BRLEE, BEE, REMRRE) 2HELZ.

BARPFETIE, FAEX D —EITANS X OKF-FE B
15m X AHE#E Tm=105m") ZFREL, ZTOPIHBL 2
13m LA E DL TOBADOHH, A48 (HED, I EZ:D (em)
BROBE H (m) 2kl WEEERIRTS 1.3m
D E QAR ZERTHE LR /L, BhEid
HEARZE AN THEMETOS S ZR/E L2 £z, HBK
NOREE 1.3m Iz IR WA Z SO AREZ R LT 2
723, HEEPIT/INATEIX GKFEERE Sm X #HEEHE 3m=15m")
Z—ETRREL, TOHITHIRT 2805 1.3m RO HEEA
DAL ZRRFCER L7z,

Pl EOAFEN SGFONRERICHDE, SIAEE, M
HROEELE 25 D'HY BL UKL ZHH Uz, SEARBE
WA BRICHIR U 728 1.3m 2L EOBIARAK % AKX O
BTHELZMEZ & 13m L EOSIAREE] &L, N
FERIZ B U 728 1.3m AR O DAL 2 /N HIK D
W TRELZEZ & 1.3m RO KEE L7
/2, D'H O&EGHE HRIX O CHRE U 72 fit % 57 kg
W7 D OMFER OISR (cm” -m/m’) & L7z 512, SLADE
REIE H/D (m-100/em) IZX O HEHL, JEXK - fRREDHE
LU

4. R

4 -1 FEEMAR - 88

R AR AT DR R % Table2 IT/R9. B
S2MENHER SN, O EHHIMARI4ETHo2. B
Mg 72 O OFERNE 0.35 i /m’ &7x - 7z, fFkEHED S 5,
PAVIED S 1A i A SRV T Soal O R VAN Y
FEBEIEARE SRS 1B FRE2BOE 3 EBR
BH5N, i bE (KA Of 13 6m, il 80% T X<
F, 355, VVUREOHERES (AR HELHLTNY
oo WTFNBEEMIRL, AEFEFZFOMH LFN <ELICK B3
AROELWIBEIZRO 5NRNo 7. AR 1 IR 1.8m,
30%, A 2 EIZF 0.6m, 10% ZRL, Y hF, 52
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Table2. Species composition of the plant community

JEf#35° 537 047 HEX136° 077 23”7, #EHLE 80m,
HIBLRE S - 52FE

FAAT T AR 1600t A 7L R, SR 1457

BARE (& :6m, RHEES0%) (it L - R
Quercus variabilis Blume @D T~ <v¥x 3-3
Quercus serrata Murray @D =77 3-3
Castanea crenata Siebold et Zucc. D 7V 3-3
Pueraria lobata (Willd.) Ohwi Vs 2-2
Clethra barbinervis Siebold et Zucc. ®D Vavr 21
Carpinus tschonoskii Maxim. @D [ XvT 1-1
Quercus salicina Blume OLE UvIvnuiv 1.1
Zelkova serrata (Thunb.) Makino ®D /¥ 1.1
Quercus myrsinifolia Blume OE VIV 1.1
Callicarpa japonica Thunb. ®D ALATHFUFT 1-1
Styrax japonica Siebold et Zucc. @D —T—=/* 1-1
Acer rufinerve Siebold et Zucc. D VU ANFHhTT +
llex pedunculosa Miq. ®E VI +
Magnolia salicifolia_(Siebld et Zucc.) Maxim. @D H AL +
FAPEIUE (FE :1.8m, HHE30%) it LR - R
Eurya japonica Thunb. var. japonica O®LE t¥hx 2.1
Quercus salicina Blume OE vIvuiv 12
Miscanthus sinensis Andersson A A F 1-2
Callicarpa japonica Thunb. ®D ATV Fv X7 1-1
Quercus acuta Thunb. OLE THhAv 1-1
Ligustrum japonicum Thunb. OE FXAXIEF 1-1
Acer rufinerve Siebold et Zucc. ®D YV UANZHTT +
Magnolia salicifolia (Siebld et Zucc.) Maxim. @D X AhuN +
Styrax japonica Siebold et Zucc. ®D ==/ % +
Castanea crenata Siebold et Zucc. @D 7V +
Mallotus japonicus (L.f.) Miill Arg. D THAHVT +
Toxicodendron trichocarpum (Miq.) Kuntze D Y~vvuiLv +
Desmodium paniculatum (L.) DC. TLFXAE K +
Patrinia villosa (Thunb.) Juss. Fhaxzy +
Sophora flavescens Aiton 777 +
Solidago altissima L. AL NTOEFI Y +
Imperata cylindrica (L.) Raeusch. var. koenigii (Retz.) Pilg. TV FHY +
Paederia foetida L. NI INAT +
Lespedeza cuneata (Dum.Cours.) G.Don A ¥ +
FARE2E (ME :0.6m, MHEHFE10%) fig " S . REEE
Dryopteris erythrosora (D.C.Eaton) Kuntze R=v 4 1-2
Clethra barbinervis Siebold et Zucc. ®D Vavr +
Acer rufinerve Siebold et Zucc. @D YV IUANXEHTTF +
Magnolia salicifolia (Siebld et Zucc.) Maxim. @D X LN +
Styrax japonica Siebold et Zucc. @D T—=I /% +
Quercus acuta Thunb. OE T +
Quercus salicina Blume O®E UIvuihy +
Quercus myrsinifolia Blume ®LE VI hv +
Neolitsea sericea (Blume) Koidz. O®E T uX¥E +
llex pedunculosa Miq. ®LE vad +
Machilus thunbergii Siebold et Zucc. ®E ¥7 /% +
Cerasus incisa (Thunb.) Loisel. var. kinkiensis (Koidz.) H.Ohba D Fr¥~2rHr7 +
Viburnum erosum Thunb. D 2N H~vRX3 +
Ampelopsis glfzndulasa (Wall) Momiy. var. heterophylla D JTEw N
(Thunb.) Momiy.

Deutzia scabra Thunb. D =Ry UX +
Pinus densiflora Siebold et Zucc. E 7A=Y +
Cryptomeria japonica (L.f.) D.Don E AF +
Polystichum tagawanum Sa.Kurata 47 % R¥% +
Dryopteris uniformis (Makino) Makino FI/~UTE +
Youngia japonica (L.) DC. =4I +
Pueraria lobata (Willd.) Ohwi 7 X +
Dryopteris lacera (Thunb.) Kuntze Vi dviva = +
Opli.vme'nuxl um{u.latzfol‘[us (Ard.) Roem. et Schult. var. 5 N
undulatifolius f. japonicus (Steud.) T.Koyama ex W.T.Lee

Lysimachia japonica Thunb. afFAE +
Smilax china L. P RY AT +
Equisetum arvense L. A XS +
Miscanthus sinensis Andersson AR ¥ +
Commelina communis L. PN A +
Asplenium incisum Thunb. NT AT H +
Hylodesmum podocarpum (DC.) H.Ohashi & R.R.Mill subsp.

oxyphyllum (DC.) H.Ohashi & R.R.Mill var. japonicum (Mig.) XAE hF +
H.Ohashi

Microstegium vimineum (Trin.) A.Camus f. willdenowianum L AT LR N
(Nees) Osada

Petasites japonicus (Siebold et Zucc.) Maxim. 7% +
Paederia foetida L. NI ART +
Kummerowia striata (Thunb.) Schindl. TN +
Cyrtomium fortunei J.Sm. 7Ty +
Dioscorea japonica_Thunb. Y~ /A4 +

F@UIMAMFE, DM, B2 AT
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Table3. Growth-related parameters
A% M E R D s o D?H AN
S BE EHE TP EERE R RS &t # 4 1
A El =) TR = = TR Zey 2D = ) -~ "Ai>i%"-\:‘\(~4r
) (%) (cn) (m) (@i m) (%) (ai-m/d)  THEEREREE
D =27 30 20.0 2.8%1.1 3.3+0.8 1050 27.7 35 126128
E o0y 24 16.0 2.0%x0.6 2.8+0.5 309 8.1 13 151+37
D 7 X_X<¥x 14 9.3 3.8%1.4 4.2+0.9 1046 27.6 75 122433
D 7V 14 9.3 2.610.8 3.2+1.2 402 10.6 29 124431
D =2 /% 12 8.0 2.9%+0.8 3.6£0.7 413 10.9 34 127+21
D Vawu~s 10 6.7 2.0%£0.7 2.8%+0.6 127 3.3 13 156+ 46
D AT7%F¥T 10 6.7 1.6+0.2 2.7%10.2 74 2.0 7 171+28
D 7r¥% 7 4.7 1.9%+0.3 3.2+0.6 85 2.2 12 17029
E vada 7 4.7 1.7+0.3 2.2+0.2 45 1.2 7 136417
D A XF 6 4.0 2.5+0.5 3.9£0.9 150 3.9 25 158 =40
E vovahy 6 4.0 1.6=0.6 2.210.4 44 1.2 7 142+ 36
E ¥ H¥% 6 4.0 1.3+0.1 2.0%0.2 21 0.5 4 151+14
D vUNEhTT 2 1.3 1.6%=0.3 3.5%1.1 18 0.5 9 221+t24
E 2 XIEF 1 0.7 1.4 2.4 5 0.1 5 170
E 7 hHY 1 0.7 1.3 1.9 3 0.1 3 148
B 150 100 2.4%1.0 3.1+0.9 3791[36/nt] 100 25 142+36
DI, B IXE G AR, A AL : 105nf
4 -2 MARMERE 7
B S oA, MEEE #E DHBXORRILZ 6 o
[e] Qo
Table3 1259, i 1.3m BA D2 BA DS & s & 5 ¢ °
DEIR% Fig6 1277 K
. _ . 2
WERE->TNETRYFE, OF 5, 7 OThEno £ y = 1.9asg0ste:
R?=0.6075
SEH M E RS &R, 7Y F D3.8em, H42m, I 2
< D2.8cm, H33m, %~ Y D2.6cm, H3.2m Th o7/~ !
S ~— S ML P= e 0
B & TR O SOAKEIE (20.0%), D°H E1E (27.7%) 0.0 1.0 20 3.0 40 5.0 6.0
MEEE (cm)

EBITHRDBREN Sz (Tabled), RNTAEEIGHKE N>
DRI hy (160%), D’H AFHEIRIRENS-DIXT
NYF (REEIE 27.6%) Thorz. 7TAYFO DH NI
T5emem/ AR &S THD, RNTRERIF S G5emm/ 4)
WCHANT2HEU EREREEIZSTEY, AHHZ0 ORE
BN L T\,

BiE 1.3m DL EDRBIARDTIIZIREIS 142436 L7280, &
INZT5 (TF S, BiE2.62m WEER3.5cm) THolz
(Table3).

A SR D & NEARITHR D B & — S EE O B %
T, MFOMICIEDMHBIRGRNRD 5N, Ll
y=1.9498x"** (R"=0.6075) 734551 7= (Fig6).

4 -3 IARE

NEAREEE % Tabled 12719, ATBIKIC 150 A (B 1.3m PA ),
INATEIRIZ 19 4% (B 1.3m A DRI N7z, ZOREE,

Fig.6. Tree height and DBH

e 1.3m PAEONEAREEE 1.43 A /m”, [ 1.3m Aifild 1.27
A m? EI20, BENIAEE (EER) 13270 A /m® &iso
7o, U OREEREEIIR 3 A /m” TH D EMD, EHERT
#90% EHEFE STz

Table4. Tree density

mfg AR SR

(nt) (K) (K/nd)
HIX (Bl 3mlh k) 105 150 1.43
INETER (B L. 3m ) 15 19 1.27
aak 2.70
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5. E®

KPFEMGHGT OETHEEETH D AT FF—U T
POFTEER, USTOhY, EATEF, FYNHTA
7, F B in E R - KOHE S DR A SR E A
HDO—DT, HARBHNZ M 2D 5200 ALK EN
HEND . KEBEML, R 1 EOR TR
AT 6mITFEE L T 2 A%, 8 SIS H R A= 0 - E s
(75204HY) TIRREL, AFILTRIFREDTFRO
WKIEILIER £ 725 T\ 5 (Table2). IF 5 &7 NI FDIELE
JRTER 2 FEIC DWW TS, B, M EABAR S BITHhO
R 2 LR > TH D, ZEHEH &NA A ZAOME T
BATICL > TV AIRIICH B (Table2, 3). —F4, BB,
TIYAN IR TN EDHERLER BB L THD
(Table2), &L IR EBEOUIDONY - > THIIMEEE
1 ZRUBIE DR, HELEMII > THESN TS &
Vo EFIIR SRV, 2SO ENG, Y TIISE,
HARLIZEB DRLRICHE > THERADOHFEINRD, Wit
ELEEINEELER NS U IO L ERIIUD & T2 ERIA
ERANEBT2HBDEEZENDDY, FEKE 11 F O
TIIME LIS ELTERMR T D, £, EomBAERL (T
T e BRET DHEMLEB) 1TI3EL THanR
MENVNZ D,

HERADS G, fEREZERT 5 2 LS NDEAR
HOMIREE WHFEERES®E) 13, YUNY AT Z2RRE 120
~ 170 DHFHICH S (Table3). JEAFH/xE DM RO <FLIT
WL TREESNDIREIL 65 ~ 70" EnbinTn52,
WEMSTEINERE L EE->THO, BEFICHL T
FTHhDIENRRSIND. FRRNTIE, BIR 60 L ED
FIOETHEHEENESFEL TWLEOHE T bH 5. L
NL, MEMPEIHATOEROEFMAIMEL THD
HOD, FEREDOTIAEEL 2.70 4 /m” (Tabled), #790%
EVWDEWAERERERL, PFERSE CIIRZESOM
NLEUTR DM DE L WEFIIR s hTwian, Zo—F
ELTE, DUE EIZHET SN mEE - OB - i
IZDRMBIEEOBRE (FHRE) 2N TnSZENEX
515, Fiz, BHMERRL TS %BEREBNIRIRIREE T
HEERREELTVWDEY, BF5EF (FNEEIMNEL, T0E
BELXAENTITH - AN D, >0 58%)

ZEBTETVWDAMREN S H 5.

TG T, Im 720 023 FOFHINARA GRS N,
7 U8 kI SR AR 1 S R & Lz RS (11 4F) OBRBEfR 4
P RS 1.0 ~ 2.4 4% /m®) D 0.09 fE /m? ¥ %, [6UkaH
VLN IR & 7= il 14 EOEREIREHRD 0.04 f /m” 91
AT, R OZWER SRS TV, U3, 4O R
AAED 50% HETEILERTH D, TOIFE A EHH R
DOHORERER 0 X0 BN S < 720, %
< DIGEREIDFHINA - EETE2/ed EHEREIND. £
e, TOZEWTMA, G TE, R LGSR
BIFR (RFRRROILZER kb &) ML THD, M
S OREFHUATERIC K O YR O BN A ) S 2 7= RTREME
N5,

£ WEMASTIINT /A2y, R FRECHEDY
FHENHERINTBY, TNSISHMOLRICER L TEF
L TWAHENEREINTWD, —fRIC, WRkLESH T
DOBBEREM D D OHEFITIE, > FHEYOFHIMAN D
WZEDFEEINTWD Y 78, A THEEMD S FHEmIC &>
TR ERSNES v b2 LZD, @RI DN
BRSSP A LD L TWBaREN ¥ B
NTHY, G NITIERL S N7z ZF ISR S & T
DI - EEZRL TWBSHREDE A oNS. E5IT, 3t
Gk or D LB DN IsGET v v TR S B L
A, 755, AAFIREOHKD DEWETzFEEE
R NT I IXT, YR IATENWS D SHEPDEE %
LTS, ZNE0Z ENHEMERDOL N ERICDR
Mot bE A 5N 5.

6. SRORE

KB DKM GMTHIRO B AR (RITEARE) ZEA -
MR L =5 TH D, EITHEORAEY A TN ESN TN
ZH00, TOFEE - FPUEZFMT 52 LIFTE T
V. Eiz, BIROKEIZZEOETIIRNEIRWERZD—DT
BB, REEORE SIIIAEGIEE TE 2 HEORIC
EoTEAEINDEVDNTNE™, M TIE, HRHCHREMR
SNDEREBRORME (HEE) FRS5NTHO, #Hil M
THEEEBIC, ABEMZEKDBIAMOIIT U nsigHgg X
N5, 517, FLEYLODEIZBIT BEAMEE TOEE



SUERYI L O U EIT BT 2 IRZEMS RS 11 4 H O S RN 57

B LZECDIDITE, MR TR < PEATEZEAT S
TEMEELW EDEZ S HH O, AFEKITBT D
At HERA) OFBROREZEEIIONTIY, FlEkEiER
LT BEND S, E<ITHITERTCLE, HHRABEOTICH
ZHILDONEBIZ £ THIRARDRRAMPETE T2 M &N
7, S OBHHEZRE DT B RN 5720, HBARD
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Bl
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U B 72w, A3 ISP B (26921005, 15H00408)
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D o MR ES EoGHmE, Yt EH T S
VL BRI & DR BT L DIt L T a2 zitipk
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