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ABSTRACTS

The measured points of scores were from the computer processing data of
460 economics-major and 430 law-major sophomores. We adopted the
S-gradation evaluation, the mean values, the standard deviation, the
regression coefficient, the multiple-correlation coefficient and the F-ratio of
scattering analysis.

The data obtained were compared with the nationwide mean value
concerning university students. As a result, the comparison shows that the
mean value of OUEL (Osaka University of Economics and Law) students
Sfor weight (63.90kg and gap = 0.81kg), vertical jump (60.80cm and gap =
0.44cm), trunk extension (67.55cm and gap = 1.59cm) and step test (63.05
points and gap = 1.76 points) record higher than the nationwide average.
On the other hand, as for height (171.43cm and gap = —0.19cm), girth of
the chest (86.24cm and gap =—1.16cm), side step (45.10 points and gap = —
1.58 points), back strength (128.85kg and gap = —12.26kg), grip strength
(44.21kg and gap = —1.38kg), and standing trunk flexion (9.20cm and gap
= —1.38cm), OUEL students are recorded lower than in the nationwide
mean value.

(The Review of Osaka University of Economics and Law, 57(1994)

p.107-143)
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1 PREFACE

The Japan Bureau of Physical Education in the Ministry of Education
(JBPEME) has annually reported on the people’s physique Cheight, weight
and girth of the chest) and physical fitness since 1900 (the 33rd year of the
Meiji Era)‘V. In Osaka University of Economics and Law (QUEL), we have
also collected and reported QOUEL student’s data on the same matters in
each year’s Review and Annals of the General Sciences Institute of Osaka
University of Economics and Law since 1980. Moreover, we put the data
obtained from 1983 to 1992 in computer-transaction for information
processing. Meanwhile, some other research and reports on physical fit-
ness measurement have been published by S. AOYAMA in University of
Tokyo‘®'.

In this paper, we will report the data collected in 1992 from 830 sopho-
mores students in all: 460 economics-major and 430 law-major students. We
gave them ten kinds of physical examinations and physical strength
measurement, which we generally call a sports test. On the following stage,
we put the data on these ten kinds in statistic processing such as the
5-gradation evaluation, the mean values, the standard deviation, the
regression coefficient, the multiple-correlation coefficient and the F-ratio of
scattering analysis. In the 5-gradation evaluation, the data resulted in the
distribution as follows: step E (6.35%), step D (9.80%), step C (46.75%),
step B (28.75%) and step A (8.35%).

Consequently, the mean values of all OUEL students turned out to be
higher in some items than the nationwide ones: The data ohtained were
compared with the nationwide mean value of the university students. As a
result, the comparison shows that the mean value of OUEL students for

weight, vertical jump, trunk extension and step test to be recorded higher
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than the nationwide average. To the contrary, however, they are lower in
height, girth of the chest, side step, back strength, grip strength and
standing trunk flexion, OUEL students recorded lower than the nationwide
mean value. Furthermore, the mean values of economics-major sophomores
are higher than those of nationwide average in height, weight, vertical
jump, trunk extension and step test, but they are lower in all the other items
(girth of the chest, side step, back strength, grip strength, and standing
trunk flexion).

The mean values of law-major sophomores are higher than those of
nationwide average in weight, back strength, trunk extension and step test,
but they are lower in all the other items (height, girth of the chest, side
step, vertical jump, grip strength and standing trunk flexion). Accordingly,
we find the difference between the two major students: economics-major
sophomores are greater in degree than ones for physique test (height, girth
of the chest, side step, vertical jump, back strength, grip strength, standing
trunk flexion and step test).

The multiple-correlation coefficient reads quite large in weight and girth
of the chest: that is to say 0.9889 in economics-major and 0.7221 in
law-major, respectively. Therefore, the regression equation for these items
is the most reliable of all in degree. At the same time, the reliability can be
recognized in the multiple-correlation coefficient and the F-ratio of

scattering analysis.
2 MEASURING METHOD

The measuring object and enumerators are sophomores in the department
of economics, 460 male students: age, 19; and sophomores in the department
of law, 430 male students: age, 19.

The measuring period was April 20 through May 20, 1992. In respect of the

measuring method and measurement members, we adopted the same
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measuring method as the one used by the Ministry of Education. The
measurement members are all instructors of physical education at Osaka

University of Economics and Law.

In respect to measurement items, we selected ten items referring to the
above-mentioned test by the Ministry of Education. These are the ones of
physical examination: height, weight and girth of the chest; and also the
ones of physical strength test: side step, vertical jump, back strength, grip
strength, trunk extension, standing trunk flexion and step test.

In respect of information processing for sports test data, we put down all
the information on OUEL’s sports test in optical character reader sheets,
and put them in a computer. We used Hitachi’s HITAC-IID. The language we
used for the information processing was FORTRAN, BASIC, STATISTICAL
SYSTEM (BASIS), DRMLMN.N, or KH0003.

3 MEASUREMENT RESULTS

3.1 The 5-Gradation Evaluation for Physical Fitness Test

3.1.1 The 5-Gradation Evaluation of Side Step

First of all, we made a classified JBPEME of the 5-gradation evaluation
for side step: Grade 1 for 31 points and below; Grade 2 for 32-35 points;
Grade 3 for 36-41 points; Grade 4 for 42-46 points; and Grade 5 for 47 points

and over‘'’.

According to TABLE 1, we then compared the data of economics-major
(E) and law-major (L) sophomores. On Grade 1, (E) reads 0.6%, (L) reads
0.4%, and the mean value reads 0.50%. They stand lower in percentage. On
Grade 2, (E) reads 2.6%6, (L) reads 4.4%4, and the mean value reads 3.50%,
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which stand fairly low. On Grade 3, (E) reads 12.0%, (L) reads 19.4%, and
the mean value reads 15.70%. They stand between on Grade 2 and 4 in
percentage. On Grade 4, (E) reads 35.0%, (L) reads 37.6%, and the mean
value reads 36.30%. In another way, one third of the enumerators are in this
grade. On Grade 5, (E) reads 49.89%, (1) reads 38.2%, and the mean value
reads 44.00%. We can see that as the grade goes up, the higher the percent-
age grows. The difference between these two grades in percentage-
distribution has a slight change from those of the following OUEL
students: '83 sophomores, '87 sophomores, '88 freshmen, ’88 sophomores,
"89 freshmen and ’90 freshmen in the department of economics; and '83

sophomores, '87 sophomores and '88 sophomores in the department of law.
3.1.2 The 5-Gradation Evaluation of Vertical Jump

First of all, we made a classified JBPEME of the 5-gradation evaluation
for vertical jump: Grade 1 for 32cm and below; Grade 2 for 33-42cm; Grade
3 for 43-53cm; Grade 4 for 54-63cm; and Grade 5 for 64cm and higher .

According to TABLE 1, we then compared the data of economics-major
(E) and law-major (L) sophomores. On Grade 1, (E) reads 0.3%, (L) reads
0.0%, and the mean value reads 0.15%, which are both in smaller degrees.
On Grade 2, (E) reads 2.0%, (L) reads 1.1%, and the mean value reads
1.55%, which are both in lower percentage. On Grade 3, (E) reads 12.6%,
(L) reads 14.0%, and the mean value reads 13.30%. These are in the middle
of this evaluation. On Grade 4, (E) reads 42.1%, (L) reads 47.8%, and the
mean value reads 44.95%. Almost half of the percentage of all the enumera-
tors are on this grade. Needless to say, they stand highest in percentage. On
Grade 5, (E) reads 44.0%, (L) reads 37.1%, and the mean value reads
40.55%. They stand lower in percentage than these on Grade 4. The

difference between these two grades in percentage-distribution has a slightly
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different tendency from those of sophomores in the years 1983 through 1992.
3.1.3 The 5-Gradation Evaluation of Back Strength

First of all, we made a classified JBPEME of the 5-gradation evalua-
tion for back strength: Grade 1 for 71kg and below; Grade 2 for 72-107kg;
Grade 3 for 108-143kg; Grade 4 for 144-177kg; and Grade 5 for 178kg and

heavier‘!’.

According to TABLE 1, we then compared the data between economics-
major (E) and law-major (L) sophomores. On Grade 1, (E) reads 0.8%, (L)
reads 0.0%, and the mean value reads 0.40%, they stand lower in percentage.
On Grade 2, (E) reads 9.6%, (L) reads 20.1%, and the mean value reads
14.85%, these are in the middle of this evaluation. On Grade 3, (E) reads
56.6%, (L) reads 50.9%, and the mean value reads 53.75%. Almost half of
the percentage of all the enumerators are on this grade. In addition, they
stand highest in percentage. On Grade 4, (E) reads 26.2%, (L) reads 24.0%,
and the mean value reads 25.10%. In another way, one fourth of the
enumerators are on this grade. Finally, on Grade 5, (E) reads 6.8%, (L)
reads 5.0%, and the mean value reads 5.90%. They stand between on Grade
1 and 2 in percentage. The difference between these grades in percentage-
distribution has a slightly similar tendency to those of OUEL students in
the years 1983 through 1991.

3.1.4 The 5-Gradation Evaluation of Grip Strength

First of all, we made a classified JBPEME of the 5-gradation evaluation
for grip strength: Grade 1 for 23kg and below; Grade 2 for 24-34kg; Grade
3 for 35-43kg; Grade 4 for 44-54kg; and Grade 5 for 55kg and stronger''’.

According to TABLE 1, we then compared the data between economics-
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major (E) and law-major (L) sophomores. On Grade 1, both (E) and (L)
reads 0.0%. On Grade 2, (E) reads 1.2%, (L) reads 1.8%, and the mean
value reads 1.50%, which are both in lower in percentage. On Grade 3, (E)
reads 17.8%, (1) reads 19.7%, and the mean value reads 18.75%, about 20%
of all the enumerators are on grade. On Grade 4, (E) reads 63.4%, (L) reads
58.8%, and the mean value reads 61.10%6. Needless to say, they stand highest
in percentage and almost about 60 percentage than those on this grade. On
Grade 5, (E) reads 17.6%, (L) reads 19.7%, and the mean value reads
18.65%. These are in the middle of the evaluation between Grade 2 and 3.
They stand lower in percentage than those on Grade 3. The difference
between these grades in percentage-distribution has similar tendency from

those of OUEL students in the years 1983 through 1991.
3.1.5 The 5-Gradation Evaluation of Trunk Extension

First of all, we made a classified JBPEME of the 5-gradation evalua-
tion for trunk extension: Grade 1 for 36cm and below; Grade 2 for 37-46
em; Grade 3 for 47-56cm; Grade 4 for 57-66cm; and Grade 5 for 67cm and

heavier''’.

According to TABLE 1, we then compared the data between economics-
major (E) and law-major (L) sophomores. On Grade 1, (E) reads 6.5%, (1)
reads 0.7%, and the mean value reads 3.60%. They stand lower in percent-
age. On Grade 2, (E) reads 7.8%, (L) reads 5.3%, and the mean value reads
6.55%. They stand between on Grade 1 and 5 in percentage. On Grade 3, (E)
reads 26.0%, (L) reads 27.4%, and the mean value reads 26.70%. Put
another way one third of the enumerators are on this grade. On Grade 4, (E)
reads 46.6%, (L) reads 56.3%, and the mean value reads 51.45%. In
addition, they stand highest in percentage. Almost half of the percentage of
all the enumerators are on this grade. On Grade 5, (E) reads 13.1%, (L)
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reads 10.3%, and the mean value reads 11.70%, they stand between on Grade
2 and 3 in percentage. The difference between these grades in percentage-
distribution has a similar tendency from those of OUEL students in the

years 1983 through 1991.
3.1.6 The 5-Gradation Evaluation of Standing Trunk Flexion

First of all, we made a classified JBPEME of the 5-gradation evalua-
tion for standing trunk flexion: Grade 1 for 4cm and below; Grade 2 for
9-11cm; Grade 3 for 12-18cm; Grade 4 for 19-24cm; and Grade 5 for 25cm
and higher‘'’.

According to TABLE 1, we then compared the data between economics-
major (E) and law-major (L) sophomores. On Grade 1, (E) reads 14.2%,
(L) reads 25.6%, and the mean value reads 19.90%. There are in the middle
of this evaluation, and stand between on Grade 3 and 4 in percentage. On
Grade 2, (E) reads 38.8%, (1) reads 33.9%, and the mean value reads
36.35%. Needless to say, they stand highest in percentage. On Grade 3, (E)
reads 36.9%, (1) reads 29.1%, and the mean value reads 33.00%. They stand
lower in percentage than those on Grade 3, and in another way one third of
the enumerators are on this grade. On Grade 4, (E) reads 9.1%, (L) reads
10.1%, and the mean value reads 9.60%, about 10% of all the enumerators
are on this grade. On Grade 5, (E) reads 1.0%, (L) reads 1.3%, and the
mean value reads 1.15%. They stand lower in percentage than those on grade
4 which stand fairly low. The difference between these grades in percentage-
distribution has a slightly transferring tendency in those of OUEL students
during in the years 1983 through 1991.

3.1.7 The 5-Gradation Evaluation of Step Test
First of all, we made a classified JBPEME of the 5-gradation evaluation
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for step test: Grade 1 for 41.8 points and below; Grade 2 for 41.9-56.5
points; Grade 3 for 56.6-71.3 points; Grade 4 for 71.4-85.9 points; and Grade

5 for 86.0 points and over‘'’.

According to TABLE 1, we then compared the data between economics-
major (E) and law-major (L) sophomores. On Grade 1, (E) reads 0.2%, (L)
reads 0.5%, and the mean value reads 0.35%, which are both in small
degrees. On Grade 2, (E) reads 2.63%, (L) reads 37.0%, and the mean value
reads 31.65%. They stand between on Grade 3 and 4 in percentage. On Grade
3, (E) reads 45.2%, (1) reads 41.4%, and the mean value reads 43.30%6. In
addition, they stand highest in percentage. On Grade 4, (E) reads 20.3%,
(L) reads 16.3%, and the mean value reads 18.30%. On Grade 5, (E) reads
8.0%, (L) reads 4.8%, and the mean value reads 6.40%, they stand lower in
percentage. The difference between these grades in percentage-distribution
has a slight change each in from those of the following OUEL students: '88
freshmen, '88 sophomores, and 89 freshmen in the department of economics
and '83 freshmen, ’83 sophomores, 84 freshmen, '85 freshmen, "85 sopho-

mores and '87 sophomores in the department of law.
3.2 Results of the Mean Value

In order to calculate the mean value in statistical analysis value of
physique and physical fitness on OUEL students, the experimental results
are shown in TABLE 2.

In comparing with the economics-major sophomores and the nationwide
average, the sports test data of economics-major sophomores in OUEL were
analyzed together with the nationwide average. As a result, the economics-
major sophomores recorded higher than the nationwide mean value of

college students as a whole in height (171.72cm, gap: 0.10cm), weight

— 116 —



INFORMATION PROCESSING OF SPORTS TEST DATA ON SOPHOMORES IN OSAKA

UNIVERSITY OF ECONOMICS AND LAW, 1991(SAWA, KATSU)

080— | 90— | 00 00 622 S0 wr- w1 | @y | as
AR, Py ISRUUSNR! (R NS MBS, . o cessamanieiss| | RETY = (G0
01z 69'1 ort— | 2o 8L 0z ¥l 0¥0- 60 |NvaEmw
wo 19°0 &1 1670 66T~ | 110 a0 .l 01’0 ‘as
R S —e ST LR Ll LR G S e TR [N R 1. 115 L i iR R EBUISR RO B AWEv . AOEV
9L 81— | 691 g1- | wa— | wo oI'T— | 180 610~ |Nvaw
290 86°0 8L'T €6°0 ¥e— | oro— | ero— | 801 0 £e0 as
Loragiiasle ai e e A e e s e e S e S i e e RN R RS H R R SR A A AR ERC RN ﬁﬁgu = ﬁNva
10 8% ¥z e1— | ooel— | o9to— | %z— | ®1- | W01 evo— |Nvam
80 00'L @0— | 880 610— | 80— | £8°0 er0 as
ARt RS SRR IR S RSy ﬁﬁzv = ANPC
187 91— | 8- | w0l 80— | 6r0— | 180 oo |nNvaw
86°0T 129 '9g 79'L 6L} ege ge'8 has as I
62'19 6Cy T | 9809 | 899y | ovL8 | 60'€9 o1l |Nvam | PPHUOREN
R £9'L ) V'L %7e oLk €9y 08 <001 L8g ‘as ©70
€09 056 LS 12 8’851 | 08°09 orer | vew | 0689 el | avaw| YEN N0
09°TT 0r'8 0z'L 08'L 1€'8e 9L 99y &9 0L°01 08 'ays @n
0079 | 078 o |seow e | wos | ow | s | orbe | erur |wvaw| *OFNHeT
08TT L 06°L it.404 09z 008 09y LIS 07’6 'S as @D
Bl Wi Wi SO0 Uit Wabuinl O B G . . o e B e S
0119 66'6 00°L8 eevy | eczer | ov19 LSy 1698 | oree | zrur |wvaw|TOTNSTHOURE
uody | G20 1 o s | @ | @ |quod) | @w) | @) | (W) | TS
1891, :Mﬂn—w% -n%_wm :ﬁmﬂmﬂm xamﬁzem durnp doig aure N
oIS |gurpuesg| yunal dun| swoeg|eonaep | epig | seyn | wlSem | wySweH |NVINW
ﬁfﬁ_mw_ﬁmbmm @kﬁmuﬁ.cum.u Q.m‘ Nu.:uu ﬁm,m..dwﬂ\w ﬁnumH\__Nv Zﬂ\@g
2667 U1 sasowoydog TH)O YO ssougl sy pup anbislyd fo sampmp SISAIDUY (DI1ISIDIS Y], Z HTIV.L

= =



INFORMATION PROCESSING OF SPORTS TEST DATA ON SOPHOMORES IN OSAKA
UNIVERSITY OF ECONOMICS AND LAW, 1991(SAWA, KATSU)

(63.70kg, gap: 0.61kg), vertical jump (61.40cm, gap: 1.04cm), trunk
extension (57.00cm, gap: 1.04cm) and step test (64.10 points, gap: 2.81
points). However, while as for girth of the chest (86.91cm, gap: —0.49cm),
side step (45.77 points, gap: —0.91 points), back strength (132.59kg, gap: —
8.52kg), grip strength (44.33cm, gap: —1.26kg), and standing trunk flexion

(9.99cm, gap: —0.59c¢m) were recorded lower than the nationwide average.

In comparing with the law-major sophomores and the nationwide average,
the sports test data of law-major sophomores were analyzed together with
the nationwide average. As a result, the tested OUEL students recorded
higher than the nationwide mean value of college students as a whole in
weight (64.10kg, gap: 1.01kg), back strength (125.11kg, gap: 16.00kg),
trunk extension (58.10cm, gap: 2.14cm) and step test (62.00 points, gap:
0.71 points). On the other hand, they recorded lower in height (171.13cm,
gap: —0.49%cm), girth of the chest (85.57cm, gap: —1.83cm), side step (44.42
points, gap: —2.26 points), vertical jump (60.20cm, gap: —0.16cm), grip
strength (44.08kg, gap: —1.51kg) and standing trunk flexion (8.40cm, gap: —
2.18cm).

In comparing with the OUEL students and the nationwide average, the
sports test data obtained were analyzed together with the nationwide mean
value of the same college years. As a result, the comparison shows that the
mean value of QOUEL students, in weight (63.90kg, gap: 0.81kg), vertical
jump (60.80cm, gap: 0.44cm), trunk extension (57.55¢m, gap: 1.59¢m), and
step test (63.05 points, gap: 1.76 points) recorded higher than the nation-
wide average.

However, they recorded lower in height (171.43cm, gap: —0.19cm), girth
of the chest (86.24cm, gap: —1.16cm), side step (45.10 points, gap: —1.58
points), back strength (128.85kg, gap: —12.26kg), grip strength (44.21kg,
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gap: — 1.38kg), and standing trunk flexion (9.20cm, gap: — 1.38cm),

respectively.

In comparing between the average of economics-major and law-major
sophomores, the sports test data of economics-major sophomores in OUEL
were analyzed by contrast compared with the law-major sophomores
average. As a result, the economics-major sophomores recorded higher than
law-major of mean value as a whole in height (171.72cm, gap: 0.5%m),
girth of the chest (86.91cm, gap: 1.34cm), side step (45.77 points, gap: 1.35
points), vertical jump (61.40cm, gap: 1.20cm), back strength (132.59kg,
gap: 7.48kg), grip strength (44.33kg, gap: 0.25kg), standing trunk flexion
(9.99¢m, gap: 1.59cm) and step test (64.10 points, gap: 2.10 points). On the
other hand, as for weight (63.70kg, gap: —0.40kg), and trunk extension
(57.00cm, gap: —1.10cm) they recorded lower than the law-major sopho-

mores average.
3.3 Results of the Standard Deviation

In order to calculate the standard deviation in statistical analysis value of
sports test data on OUEL students, the experimental results are shown in
FIG. 1, which shows the relation between the standard deviation and OUEL
sophomores in the examination of physique and physical fitness test.
Economics-major and law-major sophomores, OUEL sophomores students

and the nationwide students are respectively shown in the histograms.

In comparing between the average of economics-major sophomores and
the nationwide average, the standard deviation of economics-major
sophomores in OUEL students was analyzed by contrast with the nation-
wide average. As a result, the economics-major sophomores recorded higher

than the nationwide average in weight (gap: 0.87kg), vertical jump (gap:
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FIG. 1 The Histogram of Standard Deuviation on Sophomores in 1992
Where, E2: Economics-Major, L2: Law-Major,
T2: OUEL Students and N2: Nationwide Students

0.38cm), grip strength (gap: 1.00kg), standing trunk flexion (gap: 0.03cm)
and step test (gap: 0.32 point).

As for height (gap: —0.13cm), girth of the chest (gap: —0.18cm), side
step (gap: —0.19 point), back strength (gap: —0.85kg) and trunk extension

(gap: —1.08cm), their average were lower than the nationwide average.

In comparing between the average of law-major sophomores and the
nation average, the standard deviation of law-major sophomores in OUEL
students was analyzed by contrast compared with the nationwide average.
As a result, the economics-major sophomores recorded higher than the

nationwide average in height (gap: 0.33cm), weight (gap: 2.17kg), girth of
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the chest (gap: 1.08cm), grip strength (gap: 0.93kg), standing trunk flexion
(gap: 0.98cm) and step test (gap: 0.62 point). As for side step (gap: —0.13
point), vertical jump (gap: —0.16cm), back strength (gap: —3.14kg) and
trunk extension (gap: — 1.78cm), their average were lower than the

nationwide average.

In comparing between the average of OUEL sophomores and the nation
average, the standard deviation of sophomores in OUEL was analyzed by
contrast compared with the nationwide average. As a result, OUEL
sophomores recorded higher than the nationwide average in height (gap:
0.10cm), weight (gap: 1.52kg), girth of the chest (gap: 0.45cm), vertical
jump (gap: 0.11cm), grip strength (gap: 0.97Tkg), standing trunk flexion
(gap: 0.51cm) and step test (gap: 0.47 point). As for side step (gap: —0.16
point), back strength (gap: —1.99kg) and trunk extension (gap: —1.43cm),

their average were lower than the nationwide average.

In comparing between the average of economics-major and law-major
sophomores, the standard deviation of economics-major sophomores in
OUEL was analyzed by contrast with law-major sophomores average. As a
result, the economics-major sophomores recorded higher than law-major
sophomores average, in vertical jump (gap: 0.54cm), back strength (gap:
92.29kg), grip strength (gap: 0.07kg), and trunk extension (gap: 0.70cm). As
for height (gap:—0.46cm), weight (gap:—1.30kg), girth of the chest (gap: —
1.26cm), side step (gap: —0.06 point), standing trunk flexion (gap: —0.95cm
) and step test (gap: —0.30 point), their average were lower than law-major

sophomores average.
3.4 Regression Analysis
It is assumed that one side sports test data (Y) is proportional to other
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sports test data (X). We used this equation
Y=a+bh (X) ............................................................... (1)

TABLE 3 shows the upper coefficients (a) and the lower regression
coefficient for economics-major sophomores. In TABLE 3, the upper berth
(a) and the lower berth (b) in the box indicates coefficients and regression
coefficients, respectively. The positive coefficients of the regression for grip
strength are found in height, weight, girth of the chest, side step, vertical
jump, back strength, trunk extension, standing trunk flexion and step test.
It is found that grip strength increase results in an increase of height,
weight, girth of the chest, side step, vertical jump, back strength, trunk
extension, standing trunk flexion and step test, respectively.

As economics-major sophomores, the height on OUEL students was
calculated through computer processing in the present study. The following
regression as the relation between height (Yh) and sports tests (the data
from examinations of physique and tests of physical fitness on OUEL

students) is determined by the experimental data:

Yh = 155.660 + 0.242 (weight) (R = 0.547) === (2)
Yh = 155.220 + 0.178 (girth of the chest) (R = 0.141) -+ (3)
Yh = 164.300 + 0.152 (side step) (R = 0.147) =+ (4)
Yh = 164.610 + 0.106 (vertical jump) (R = 0.162) - (5)
Yh = 166.510 + 0.032 (back strength) - (R = 0.151) - (6)
Yh = 162.230 + 0.260 (grip strength) (R = 0.276) - (7)
Yh = 170.230 + 0.014 (trunk extension) (R = 0.074) «++-- (8)
Yh = 171.450 — 0.052 (standing trunk flexion) (R = 0.074) ----- (9)
Yh = 170.020 + 0.015 (step test) (R = 0.077) = (10)

In this regression equation on height in OUEL economics-major
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sophomores, the multiple-correlation coefficient is noted in weight (R =
0.547) and grip strength (R = 0.276) at above R = 0.25. The multiple-
correlation coefficient in girth of the chest (R = 0.141), side step (R =
0.147), vertical jump (R = 0.162) and back strength (R = 0.151) is between
R = 0.1 and R = 0.3, respectively. In addition it stands lower in reliability.

The coefficients of the regression equation of law-major sophomores are
shown in TABLE 4. The weight of OUEL students was calculated from
computer processing in the present study. The following regression equation
as the relation between weight (Yw) and the sports tests is determined by a

statistical analysis of sports test data:

Yw =—81.611 + 0.846 (height) (R = 0.463) -+ an
Yw =—40.046 + 1.167 (girth of the chest) (R = 0.722) -+ (12)
Yw = 80.529 — 0.360 (side step) (R = 0.153) »+++- (13
Yw = 80.103 — 0.181 (vertical jump) (R = 0.175) ==eee (14)
Yw = 44.002 + 0.150 (back strength) (R = 0.272) -+ (15)
Yw = 44.627 + 0.422 (grip strength) (R = 0.280) -+ (16)
Yw = 64.279 + 0.118 (standing trunk flexion) (R = 0.101) -+ (amn
Yw = 71.447 — 0.109 (step test) (R = 0.128) -~ (18)

In this regression equation of trunk extension on law-major sophomores,
the maximum class multiple-correlation coefficients for height (R = 0.463)
and girth of the chest (R = 0.722) are at above R = (0.4. On the other hand,
the multiple-correlation coefficients for side step (R = 0.153), vertical
jump (R = 0.175), back strength (R = 0.272) and grip strength (R = 0.280)
are between R = 0.25 and R = 0.45, respectively. In addition, the multiple-
correlation coefficients between R = 0.01 and R = 0.09 stand higher in

reliability.
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3.5 The Multiple-Correlation Coefficient and F-ratio

This section presents the multiple-correlation coefficient and the F-ratio
of scattering analysis relation based on the experimental data derived from
the sports test data on economics-major sophomores. One of the important
characteristics is that the multiple-correlation coefficient and the F-ratio of
scattering analysis notably affects the coefficient of regression equation.

TABLE 5 shows the experimental data of the multiple-correlation
coefficient and the F-ratio of scattering analysis. In the case of TABLE 5,
the upper berth and the lower berth indicate the multiple-correlation
coefficient and the F-ratio of scattering analysis, respectively.

In the present experiments of the sports test data, it can be recognized
that the effect of the multiple-correlation coefficients and the F-ratio of
scattering analysis is evaluated by computer processing as follows: the
multiple-correlation coefficient above R = 0.9 is the relation of the
welght-girth of the chest (R = 0.9889 and F = 768). On the other hand, the
multiple-correlation coefficients between R = 0.8 and R = 0.7 are the
height-weight (R = 0.547 and F = 101), the weight-back strength (R =
0.399 and F = 77), the weight-grip strength (R = 0.464 and F = 109), the
girth of the chest-back strength (R = 0.477 and F = 94), the girth of the
chest-grip strength (R = 0.412 and F = 88), the side step-vertical jump (R
= 0.379 and F = 67), the vertical jump-grip strength (R = 0.361 and F =
47) and the back strength-grip strength (R = 0.574 and F = 197), respec-
tively.

The grip strength reveals a large confident coefficient for the sports test
item data, although trunk extension, standing trunk extension and step test
have a small confidence coefficient. In this paper, it is shown that the
multiple-correlation coefficient and the F-ratio of scattering analysis will

remain consistent with the experimental data of the years from 1983
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through 1991 on OUEL economics-major sophomores.

The multiple-correlation coefficient and the F-ratio of scattering analysis
in law-major sophomores based on the experimental data in TABLE 6 shows
the experimental data of the multiple-correlation coefficient and the F-ratio
of scattering analysis for the relation between the sports test data items. In
the case of TABLE 6, the upper berth and the lower berth have the multiple-
correlation coefficient and the F-ratio of scattering analysis, respectively.

In the sports test data, we obtained the multiple-correlation coefficient
(R) and the F-ratio of scattering analysis (F) which was calculated by using
experimental data. The multiple-correlation coefficient above R = 0.7 is
related to the weight-girth of the chest (R = 0.722 and F = 859). On the
other hand, the multiple-correlation coefficient between R = 0.3 and R =
0.6 are the height-weight (R = 0.446 and F = 130), the height-grip strength
(R =0.322and F = 59), the girth of the chest-back strength (R = 0.412 and
I = 96), the side step-vertical jump (R = 0.389 and F = 81), the vertical
jump-grip strength (R = 0.364 and F = 62) and the back strength-grip
strength (R = 0.503 and F = 158), respectively.

The grip strength reveals a large confident coefficient for the sports test
item data. However, trunk extension, standing trunk extension and step test
are a small confidence coefficient. In this paper, it is shown that the
multiple-correlation coefficient and the F-ratio of scattering analysis will
remain consistent with the experimental data of the years 1983-1991 with
OUEL law-major sophomores. Accordingly, we find the difference between
the two major students in the multiple-correlation coefficient and the
F-ratio; economics-major sophomores are greater in degree than law-major

ones.
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4 DISCUSSION

4.1 Discussion of the 5-Gradation Evaluation'"'~®”

FIG. 2 shows the experimental data derived from relation appraisement of
the 5-gradation evaluation and the physical fitness on the students tested. In
FIG. 2, the dotted line (X=--- X) and the solid line (O ——QO) respectively
indicate the movement of economics-major and law-major sophomores.

We can see that as the grade goes up the higher the percentage grows for
the side step (E and L) and vertical jump (E) in economics-major (E) and
law-major (L) sophomores. On the other hand, the physical fitness
percentages decrease with an increase from Grade 1 to 3 and to Grade 4,
respectively; the vertical jump (L), grip strength (E and L) and trunk
extension (E and L) agree very closely to the percentage values determined
by economics- and law-major sophomores, respectively. The side step on '83
sophomores, '87 sophomores, 88 freshmen, '88 sophomores, '89 freshmen
and ’90 freshmen in department of economics and '83 sophomores, '87
sophomores and ’88 sophomores in department of law, vertical jump in the
years from 1983 through 1991; back strength in the years from 1983 through
1991; grip strength in the years from 1983 through 1991; trunk extension in
the years from 1983 through 1991; standing trunk flexion in the years from
1983 through 1991; and step test on the years '88 freshmen, '88 sophomores
and '89 freshmen in department of economics and ’'83 freshmen, ’83
sophomores, ‘84 freshmen, '85 freshmen, '85 sophomores and 87 sopho-
mores in department of law agree very closely to the values determined by
sophomores in OUEL.

As for the 5-gradation evaluation, the data resulted in the distribution as
follows: step E (E = 8.8%, L = 8.9% and average = 6.35%), step D (E =
8.0%, L = 11.6% and average = 9.80%), step C (E = 46.6%, L. = 46.9%
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and average = 46.75%), step B (E = 30.9%, L = 26.6% and average =
28.75%) and step A (E= 10.7%, L= 6.09 and average = 8.35%), respec-
tively.

4.2 Discussion of the Mean Values‘ %"

FIG. 3 shows the histogram of sports test data in relation between the
students tested and nationwide students. On the other hand, in FIG. 3, the
mean value of E1 shows economics-major sophomores; the mean value of
L1, law-major sophomores; the mean value of T1, OUEL students; and N1,

the nationwide mean values.

In weight, trunk extension and side step, we find the difference between
the two categories of OUEL students. That is to say, economics-major
sophomores are greater in degree than law-major ones; that is wide mean
value of college students as a whole in weight (gap: 0.61kg), trunk extension
(gap: 1.04cm) and step test (gap: 2.81 points). The sports test data of
law-major sophomores were compared with the nationwide average. As a
result, the OUEL students recorded higher than the nationwide mean value
of college students as a whole in weight (gap: 1.01kg), trunk extension
(gap: 2.14cm) and step test (gap: 0.71 points). Accordingly, we find a
difference between OUEL students and the nationwide ones; that is, the
sports test data obtained were compared the OUEL data with the nation-
wide mean value of the same college years. As a result, the comparison
shows that the mean value of OUEL students, for weight (gap: 0.81kg),
trunk extension (gap: 1.59cm), and step test (gap: 1.76 points) record

higher than the nationwide average.

In girth of the chest, side step, grip strength and standing trunk flexion,
we find the difference between the two categories of OUEL students. That is
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to say, economics-major sophomores are lower in degree than nationwide
average ones; that is wide mean value of college students as a whole in girth
of the chest (gap: —0.49cm), side step (gap: —2.26 points), grip strength
(gap: —1.51kg) and standing trunk flexion (gap: —2.16cm) recorded lower
than the nationwide average. The sports test data of law-major sophomores
were compared with the nationwide average. As a result, the OUEL
law-major sophomores recorded lower than the nationwide mean value of
college students as a whole in girth of the chest (gap: —1.83cm), side step
(gap: —2.26 points), grip strength (gap: —1.51kg) and standing trunk
flexion (gap: —2.18cm).

Accordingly, we find a difference between OUEL students and the
nationwide ones; that is, the sports test data obtained were compared the
OUEL data with the nationwide mean value of the same college years. As a
result, the comparison shows that the mean value of OUEL students: in
girth of the chest {gap: —1.16cm), side step (gap: —1.58 points), grip
strength (gap: — 1.38kg) and standing trunk flexion (gap: — 1.38cm),
respectively. The result that OUEL students of mean values are lower in

degree than the nationwide average.

4.3 Discussion of Regression Analysis ‘"'~

4.3.1 Relation between the Sports Test Data and Height

As mentioned above, the experimental data show that the sports test data
of height curve are downwards and upwards, respectively. It can be also
expressed by the differential coefficient of the sports data of height in FIG.
4 which charts the dotted line (X ---- X ) and the solid line (O —Q),
showing economics-major and law-major sophomores.

We can see that up the height item goes up, the higher sports test data
items grow up (b: 0.1 and over); weight (b: 0.242), girth of the chest (b:
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FIG. 4 The Regression Line of Height for Sports Test Data in Sophomores
in 1992

Where, (X = = x) : E2 (Economics-Major Sophomores) and
(O — Q) : L2 (Law-Major Sophomores)
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178), side step (b: 0.152), vertical jump (b: 0.106) and grip strength (b:
0.260) on economics-major sophomores (E), in TABLE 3 and weight (b:
0.241), girth of the chest (b: 0.230), vertical jump (h: 0.127), grip strength
(b: 0.266) on law-major sophomores (L) in TABLE 4, respectively. It is
noted that as the sports test data increase, height data show a smaller
fluctuation (b = 0.1 and lower), back strength (b: 0.032), trunk extension
(b: 0.014), standing trunk flexion (h: —0.052) and step test (b: 0.015) on
economics-major sophomores in TABLE 3 and side step (b: 0.082), back
strength (b: 0.061), trunk extension (b: 0.012), standing trunk flexion (h:—
0.062) and step test (b: 0.031) on law-major sophomores in TABLE 4,
respectively.

Therefore, a relation can be recognized in the sports test data and height
data. That is, height depends on weight, girth of the chest and grip strength.
On the other hand, back strength, trunk extension, standing trunk flexion
and step test go independent respectively. We find the difference between the
two categories of students. The regression line values of law-major
sophomores are greater in degree than economics-major ones: weight, girth
of the chest, vertical jump, back strength and step test. On the other hand,
the regression line values of economics-major sophomores are oppositely
greater in degree than law-major ones: side step, trunk extension and
standing trunk flexion. Accordingly, we find the difference between both the

economics- and law-major students.
4.3.2 Relation between Sports Test Data and Weight

It can be also expressed by the differential coefficient of the sports test
data of weight in FIG. 5, which charts the dotted line (X ---- X) and the
solid line (O—{Q), showing economics-major and law-major sophomares,
respectively. We can see that the heavier the weight item goes up, the

heavier the sports test data items (positive regression: h) are: height (b:
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0.721 in E and b: 0.846 in L), girth of the chest (b: 1.212 in E and b: 1.167
in L), back strength (b: 0.138 in E and b: 0.150 in L) and grip strength (b:
0559 in E and b: 0.422 in L), while oppositely it is lighter (negative
regression) in side step (b: —0.109 in E and b: —0.360 in L), vertical jump
(b:—0.081 in E and b: —0.181 in L), standing trunk flexion (b: —0.071 in E
and b:—0.118 in L) and step test (b: —0.101 in E and b: —0.109 in L).
Accordingly, we find the difference between the two categories of students.
The positive regression line values of economics-major sophomores are
greater in degree than those of law-major ones: girth of the chest and grip
strength, but they are lower in height. The negative regression line values of
economics-major sophomores are greater in degree than law-major ones:
side step, vertical jump, standing trunk flexion and step test (TABLE 3 and
4). Accordingly, we find the difference between both the economics- and

law-major students.

5 SUMMARY and CONCLUSION

5.1 Results of the 5-Gradation Evaluation

In the 5-gradation evaluation, the data resulted in the distribution as
follows: step E (6.35%), step D (9.80%), step C (46.75%), step B (28.752%)
and step A (8.35%). On the other hand, the 1 gradation of minimum values
are in side step, vertical jump, back strength, grip strength, trunk extension
and step test. Moreover, the 4 gradation of maximum are in vertical jump,
grip strength and trunk extension.

The 5-gradation evaluation on physical fitness sports test of the students
tested and the nationwide mean values in 1992 are plotted in FIG. 6. Here,
the points are considered to be arranged in a line in both cases of OUEL
students’ average (X ---- X) and nationwide mean value (O——O).

Accordingly, we find a difference between OUEL students and nationwide

— 138 —



INFORMATION PROCESSING OF SPORTS TEST DATA ON SOPHOMORES IN OSAKA
UNIVERSITY OF ECONOMICS AND LAW, 1991(SAWA, KATSU)

Side Step

G{\Q

FIG. 6 The 5 Gradation Evaluation of Physical Fitness Test for
OUEL Sophomores (X = = X) and Nationwide Mean

Values (O—— ) in 1992
mean value. The nationwide mean values are graded greater in side step in
degree for OUEL students, but the other grades are in the same level.

Accordingly, we find the difference between both the economics- and

law-major students.

5.2 Results of the Mean Values
In weight, trunk extension and side step, we find the difference between
the two categories of OUEL students. That is to say, economics-major

sophomores are greater than law-major ones in degree; the difference is wide
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in mean value of college students as a whole in weight, trunk extension and
step test. The sports test data of law-major sophomores was compared with
the nationwide average. As a result, the OUEL students tested recorded
higher than the nationwide mean value of college students as a whole in
weight, trunk extension and step test. Accordingly, we find a difference
between OUEL students and the nationwide ones; that is, the sports test
data obtained were compared the QUEL data with the nationwide mean
value of the same college years. As a result, the comparison shows that the
mean value of OUEL students, in weight, trunk extension and step test

recorded higher than the nationwide average.

In girth of the chest, side step, grip strength and standing trunk flexion,
we find the difference between the two categories of OUEL students. That is
to say, economics-major sophomores are lower in degree than nationwide
average ones; the difference is wide in mean value of college students as a
whole in girth of the chest, side step, grip strength and standing trunk
flexion recorded lower than the nationwide average. The sports test data of
law-major sophomores were compared with the nationwide average. As a
result, the OUEL law-major students tested recorded lower than the
nationwide mean value of college students as a whole and lower in girth of
the chest, side step, grip strength and standing trunk flexion.

Accordingly, we find a difference between OUEL students and the
nationwide ones; that is, the sports test data obtained were compared the
OUEL data with the nationwide mean value of the same college years. As a
result, the comparison shows that the mean value of OUEL students is lower
in girth of the chest, side step, grip strength and standing trunk flexion,
respectively. The result is that mean values of OUEL students are lower

than the nationwide average in degree.
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The mean values of economics-major sophomores are higher than those of
law-major sophomores in height, girth of the chest, side step, vertical jump,
back strength, grip strength, standing trunk flexion and step test, but they
are lower in all the other items; weight and trunk extension, respectively.
Accordingly, we find the difference between the two major students; and
economics-major sophomores are greater than law-major ones in degree.
Consequently, the mean values of all OUEL student turned out to be higher
in some items than the nationwide ones; weight, vertical jump, trunk
extension and step test, but they are lower in all the other items; height,
girth of the chest, side step, back strength, grip strength and standing trunk

flexion, respectively.
5.3 Regression Coefficient

As for economics-major sophomores, regression coefficient on OUEL
students calculated by using computer processing in the present study are
positive and negative. The positive regression coefficients for items are in
back strength, grip strength and trunk extension. It was found that mixed
positive and negative regression coefficients for items are height, weight,
girth of the chest, side step, vertical jump, standing trunk flexion and step
test, respectively.

Furthermore, as to law-major sophomores regression coefficient on OUEL
students calculated from information processing in the present study are
positive and negative. The positive regression coefficients for items are in
back strength. On the other hand, it was found that mixed positive and
negative regression coefficients are in height, weight, girth of the chest, side
step, vertical jump, grip strength, trunk extension, standing trunk flexion
and step test, respectively. Accordingly, we find the difference between both

the economics- and law-major students.
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5.4 The Multiple-correlation Coefficient and F-ratio

To economics-major sophomores, the multiple-correlation coefficient
above R = 0.8 is related to the weight-girth of the chest. On the other hand,
the multiple-correlation coefficient between R = 0.3 and R = 0.7 is in
height-weight, weight-back strength, weight-grip strength, girth of the
chest-back strength, girth of the chest-grip strength, side step-vertical
jump, vertical jump-grip strength and back strength-grip strength, respec-
tively.

In the sports test data for law-major sophomores. The multiple-
correlation coefficient above R = 0.8 is related to weight-girth of the chest.
On the other hand, the multiple-correlation coefficients between R = 0.3
and R = 0.7 are in height-weight, height-girth of the chest, height-grip
strength, girth of the chest-back strength, side step-vertical jump, vertical
jump-grip strength and back strength-grip strength, respectively,

Therefore, the sports test items for the trunk extension-standing trunk
flexion with the multiple-correlation coefficient has a large value.
Although, in the trunk extension-step test, the multiple-correlation
coefficient and the F-ratio of scattering analysis has a very small value.
Accordingly, we find the difference between both the economics- and

law-major students.
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