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ABSTRACTS

The measured points of scoves obiained from the computer processing
data were as follows: for economics—major sophomores 132 points, for
law-major sophomores 166 points. We took the 5-gradation evaluation,
the mean values, the standard deviation, the regression coefficients,
the multiple—correlation coefficients and the F-rafio of scaltering
analysts.

The data obtained were compared with the nationwide mean value
of the universily students. As a result, the comparison shows that the
mean value of OUEL(Osaka University of Economics and Law)students
for weight (63.48kg), girth of the chest(87.97cm) and trunk extension
(58.41em), to be recorded higher than the nationwide average. While
as for height(171.01em), side step(44.41 points), vertical jump (69.92cm),
back strength(135.60kg), grip strength(44.63kg), standing trunk flexion
(9.77cm) and step test (61.70 points), OUEL students recorded lower
than the nationwide mean value.

(The Review of the Osaka University of Economics and Law, 52
(1993) p. 35-65)
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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 (height,
weight and girth of the chest) and physical fitness since 1900 (the
33rd year of the Meiji Era)¢1’, In Osaka University of Economics and
Law, we have also collected and reported OUEL 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 1987 in computer—
transaction for information processing. Meanwhile, some other research
and rteports on physical fitness measurement have been published by
S. AOYAMA in University of Tokyo!2),

In this paper, we will report the data collected in 1989 from 298
sophomores students in all: 132 economics-majors and 166 law-major
students. We gave them ten kinds of physical examinations and
physical strength measurement, which we generally call a sports test.
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 coefficients, the multiple—correlation coefficients and
the F-ratio of scattering analysis. In the 5-gradation evaluation, the
data resulted in the distribution as follows: step E (8.50%), step D
(15.05%), step C(43.75%), step B(27.75%) and step A(4.75%).

Consequently, the mean values of all OUEL students turned out to
be higher in some items than the nationwide ones: weight (63.48kg),

girth of the chest (87.97cm) and trunk extension (58.41cm): while
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opposite lower in height (170.01cm), side step (44.41 points), vertical
jump (59.92cm), back strength (135.60kg), grip strength (44.63kg),
standing trunk flexion (9.77cm) and step test (61.70 points), Further-
more, the mean values of economics—major sophomores are higher than
those of law-major sophomores in side step and step test, but they are
lower in all the other items.

Accordingly, we find the difference between the two major students:
law-majors sophomores are greater in degree than economics-majors
ones for physique test. In terms of standard deviation law-major
sophomores stand higher back strength, but quite opposite in the other
items. The multiple-correlation coefficients reads quite large in wejght
and girth of the chest: that is to say, 0.8248 in economics-major and
0.8162 in law-majors, 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 department of economics
sophomores (age: 20, males and 132 students) and department of law
sophomores (age: 20, males and 166 students).

The measuring period was April 25 through May 10, 1989, In the
measuring method and measurement members, we adopted the same
measuring method as the one used for the physical fitness test used
by the Ministry of Education. The measurement members are all
instructors of physical education at Osaka University of Economics and

Law,

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

In information processing for sports test data, we entered all the
information on QUEL’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 the TABLE
1, we then compared the data of economics-major(E) and law-major

(L) sophomores‘l),

According to TABLE 1, On Grade 1, (E) reads 0.7% and (L) reads
0.6%, which are both in smaller degrees. On Grade 2, (E) reads 3.0%,
(L) reads 4.8%, and the mean value is 3.90%, which stand fairly low.
On Grade 3, (E) reads 18.9%, (L) reads 25.9%, and the mean value
is 22.40%. These are in the middle of this evaluation. On Grade 4,
(E) reads 40.9%, (L) reads 37.9%, and the mean value reads 39.40%.
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On Grade 5, (E) reads 36.3%, (L) reads 30.7%, and the mean value
reads 33.50%. These Grade 4 values indicate the highest degrees in
the evaluation. We can see that as the grade goes up, the higher the

percentage grows.

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 43-53c¢m, Grade 4 for 54-63cm, and Grade
5 for 64cm and higher(l’,

According to TABLE 1, we then compared the data of economics-
major (E) and law-major (L) sophomores, On Grade 1, both (E) and
(L) reads 0%. On Grade 2, (E) reads 2.2%, (L) reads 3.0%, and the
mean value reads 2.60%. On Grade 3, (E) reads 14.3%, (L) reads
21.6%, and the mean value reads 17.95%. These are in the middle of
this evaluation. On Grade 4, (E) reads 53.0%, (L) reads 40.9%, and
the mean value reads 46.95%. Almost half of the percentage of all the
enumerators are on this grade. Needless to say, they stand highest in
percentage. On Grade 5, (E) reads 30.3%, (L) reads 34.3%, and the
mean value reads 32.30%. They stand lower in percentage than those
on Grade 4. The difference hetween these two grades in percentage—
distribution has a slightly different tendency from those of sophomores
in 1988.

3.1.3 The 5-Gradation Evaluation of Back Strength

First of all, we made a classified JBPEME of the 5-gradation
evaluation for back strength: Grade 1 for 7Tlkg and below, Grade 2
for 72-107kg, Grade 3 for 108-143kg, Grade 4 for 144-177kg, and Grade
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5 for 178kg and heavier(!’,

According to TABLE 1, we then compared the data hetween econo-
mics—-major (E) and law-major (L) sophomores. On Grade 1, (E) reads
0.7% and (L) reads 0.0%, which are both in small degrees. On Grade
2, (E) reads 17.4%, (L) reads 10.8%, and the mean value reads 14.10
2. On Grade 3, (E) reads 49.2%, (L) reads 48.7%;, and the mean value
reads 48.95%. 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 28.0%, (L) reads 32.5%, and the mean value reads
30.25%. Put another way, a fourth part of the enumerators are on
this grade. IKinally, on Grade 5, (E) reads 4.5%, (L) reads 7.8%, and
the mean value reads 6.15%. They stand between on Grade 1 and 2

in percentage.
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—major (E) and law-major (L) sophomores. On Grade 1, (E)
reads 0.0% and (L) reads 0.6%. On Grade 2, (E) reads 4.5%, (L)
reads 10.2%, and the mean value reads 7.35%. On Grade 3, (E) reads
39.3%, (L) reads 33.1%, and the mean value reads 36.20%. On Grade
4, (E) reads 50.7%, (L) reads 48.7%, and the mean value reads 49.70%.
Almost half of the percentage of all the enumerators are on this grade.
On Grade 5, (E) reads 5.3%, (L) reads 7.2%, and the mean value
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reads 6.25%. About 5-7% of all the enumerators are on this grade

(2 and 5), respectively.
3.1.5 The 5-Gradation Evaluation of Trunk Extension

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

According to TABLE 1, we then compared the data between econo-
mics-major (E) and law-major (L) sophomores. On Grade 1, (E) reads
1.5%, (L) reads 0.6%, and the mean value reads 1.05%. On Grade 2,
(E) reads 3.7 %, (L) reads 6.0%, and the mean value reads 4.85%),
about 5% of all the enumerators are on this grade. On Grade 3, (E)
reads 27.2%, (L) reads 30.7%), and the mean value reads 28.95%. On
Grade 4, (E) reads 56.8%, (L) reads 54.2%, and the mean value reads
55.50%. Almost half of the percentage of all the enumerators are on
this grade. In addition, they stand highest in percentage. On Grade 5,
(E) reads 10.6%, (L) reads 8.4%, and the mean walue reads 9.50%,
they stand between on Grade 2 and 3 in percentage. Put another way,

one third of the enumerators are on this grade.
3.1.6 The 5-Gradation Evaluation of Standing Trunk Flexion

First of all, we made a classified JBPEME of the 5-gradation
evaluation for standing trumk flexion: Grade 1 for 4cm and below,
Grade 2 for 5-11em, Grade 3 for 12-18cm, Grade 4 for 19-24cm, and
Grade 5 for 25cm and higher 1,

According to TABLE 1, we then compared the data between econo-
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mics-major (E) and law-major (L) sophomores. On Grade 1, (E)
reads 21.2%, (L) reads 21.0%, and the mean value reads 21.10%, these
are in the middle of this evaluation. Put another way, one third of
the enumerators are on this grade. On Grade 2, (E) reads 43.1%,
(L) reads 34.9%, and the mean value reads 39.00%, these indicate the
highest degrees in the evaluation. On Grade 3, (E) reads 25.7%, (L)
reads 30.7%, and the mean wvalue reads 28.20%. On Grade 4, both
(E) and (L) reads 9.0%, which is only less than 10%. On Grade 5,
(E) reads 0.7%, (L) reads 4.2%, and the mean value reads 2.45%, they
stand lower in percentage than those on Grade 4. In addition, they

stand lower in percentage.
3.1.7 The 5-Gradation Evaluation of Step Test

First of all, we made a classified JBPEME of the 5-gradation
evaluation 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 econo-
mics-major (E) and law-major (L) sophomores. On Grade 1, (E)
reads 0.0%, (L) reads 0.6%, and the mean wvalue reads 0.30%, which
are both in small degrees. On Grade 2, (E) reads 28.7%, (L) reads
37.9%, and the mean wvalue reads 33.30%. On Grade 3, (E) reads
49.2%;, (L) reads 48.1%, and the mean value reads 48.65%, 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
18.9%, (L) reads 9.0%, and the mean value reads 13.95%, about 14%
of all the enumerators are on this grade. Put another way, one third

of the enumerators are on this grade. On Grade 5, (E) reads 3.0%,
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(L) reads 4.2%, and the mean value reads 3.60%), they stand lower in

percentage than those on Grade 4.

3.2 Results of the Mean Value(+-1U

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.

3.2.1 Comparing Economics—-major Sophomores and the Nation-

wide Average

The sports test data of economics-major sophomores in OUEL
students was compared with the nationwide average. As a result, the
economics—major sophomores were recorded heavier than the nationwide
mean value of college students as a whole in weight (63.14kg), while
as for height (170.82cm), side step (44.86 points), vertical jump
(60.16cm), back strength (133.83kg), grip strength (44.70kg), standing
trunk flexion (9.14cm) and step test (62.96 points). It was recorded

lower than the nationwide average.

3.2.2 Comparing Law-major Sophomores and the Nationwide

Average

The sports test data of law—major sophomores was compared with
the nationwide average. As a result, the students tested were
recorded lower than the nationwide mean value of college students
as a whole in side step (43.96 points), vertical jump (59.68cm), back
strength (137.37kg), grip strength (44.55kg), standing trunk flexion
(10.39cm) and step test (60.43 points), while higher in height (171.20cm),
weight (63.82kg), girth of the chest (88.34cm) and trunk extension
(58.23cm).
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3.2.3 Comparing OUEL Students and the Nationwide Average

The sports test data obtained compared the OUEL data with nation-
wide mean value of the same college years. As a result, the comparison
shows that the mean value of OUEL students, for height (171.01cm), side
step (44.41 points), vertical jump (59.92cm), back strength (135.60kg),
standing trunk flexion (9.77 cm) and step test (61.70 points) to be

recorded lower than the nationwide average.
3.3 Results of the Standard Deviationt*-(v

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

A and ES, respectively.

histograms g7z , =5, BB

As a result, the comparison shows that the standard deviation of
OQUEL students for side step, trunk extension and step test was recorded
lower than the nationwide average. While, as for height, weight, girth
of the chest, vertical jump, back strength, grip strength and standing

trunk flexion, it is higher than the average.
3.4 Regression Analysis(+>-0v

It is assumed that one side sports test data (Y) is proportional to

other sports test data (X). We used this equation
T =2 o B (X)) reeecssnsisonnnisamiossesutnassssnnstsasstsssssntssansasnns ¢ 1)

TABLE 3 shows the upper coefficients (a) and the lower regression
coefficient for sophomores economics—majors. In TABLE 3, the upper
berth (a) and the lower berth (b) in the box are indicated as coefficients
and regression coefficients, respectively. The negative coefficient of
the regression for weight are found in side step, trunk extension,
standing trunk flexion and step test. It is found that a weight decrease
results in an increase of side step, trunk extension, standing trunk
flexion, and step test, respectively. While, other sports test data are
positive coefficient of the regression.

For sophomores economics—majors, the girth of the chest on OUEL
students was calculated from computer processing in the present study.
The following regression as the relation between girth of the chest

(Yc) and sports tests (the data from examinations of physique and
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tests of physical fitness on OUEL students) has been determined by

the experimental data:

Yc=64.96840.132(height) (R=0.137)ccccruveervnnes (2
Yc=54.7914+0.519(weight) (R=0.825)wr reeerune (3)
Yc=80,704-40.153(side step) (R=0.135)++reererreees (4
Yec=95.358 —0.129(vertical jump) (R=0.191)vuereennene ( -5)
Yc=80.781+0.051(hack strength) (R=0.278)ererreenerees ( 6)
Yc=76.487+0.248(grip strength) (R=0.206) - seerenre (D
Yc=83.879+40.063(trunk extension) (R=0.082)reemrreeneen (8
Yc=86.518+0.117(standing trunk flexion) (R=0.173):-ccccererees &)
Yc=91.401—-0.061(step test) (R=0.126)---seerenses (10)

In this regression equation on girth of the chest on sophomores of
QUEL economics—major students, the multiple-correlation coefficient
are noted in weight (R=0.825), back strength (R=0.278) and grip
strength (R=0.296) at above R=0.25. While the negative regression
coefficient is vertical jump and step test. In the case the multiple-
correlation coefficient, vertical jump and step test are R=0.191 and

R=0.126, respectively.

The coefficients of the regression equation for sophomores in law-
majors are shown in TABLE 4. The side step of OUEL students was
calculated from computer processing in the present study. The follow-
ing regression equation as the relation between side step (Ys) and the

sports tests is determined by a statistical analysis of sports test data:

Ys=20.348+0.138(height) (R=0.173)cverrrrreneens (11)
Ys=45.033—0.017(weight) (R=0.033)ererreeenens (12)

. -
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Y5=41.326-0.030(chest) (R=0.039)-rceernereenns as
Ys=32.717+0.188(vertical jump) (R=0.363)eevveor e (14)
Y=239.484+40.033(back strength) (R=0.179) ceveeeenuanen (15)
Ys5=34.3924-0.215(grip strength) (R=0.360)- rureenneens (16)
Ys5=33.669+0.177 (trunk extension) (R=0.248)eevrvennienn an
Ys5=42.7364-0.118(standing trunk flexion) (R=0.193)-eeeeeerns (18
Y=40.977--0.049(step test) (R=0.111)eveerrranns (19

In this regression equation of side step in sophomores OUEL law-major
students, the maximum class multiple-correlation coefficient are vertical
jump(R=0.363), grip strength(R=0.360) and trunk extension(R=0.248)
at above R=0.2. While, the negative regression coefficient is weight.
In this case, the negative regression coefficient and the multiple-corre-

lation coefficients are recognized as less reliable.

3.5 The Multiple—correlation Coefficient and F-ratiot+)-00

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 in sophomores economics-majors.
One of the important characteristics is the multiple-correlation coeffi-
cient and the F-ratio of scattering analysis as it effects notably 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
herth are the multiple—correlation coefficient and the F-ratio of scatte-
ring analysis, repectively.

In the present experiments of the sports test data, it can be recog-
nized that the effect of the multiple-correlation coefficients and the

F-ratio of scattering analysis is evaluated by computer processing as
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follows: the multiple-correlation coefficient above R=0.8 is the relation
of the weight-girth of the chest (R=0.825 and F=277). On the other
hand, the multiple-correlation coefficient between R=0.35 and R=0.55
were the height-weight (R=0.378 and F=22), the side step-vertical
jump (R=0.396 and F=24), the vertical jump-step test (R=0.378 and
F=22) and the back strength-grip strength (R=0.504 and F=44),

respectively.

The back strength reveals a large confident coefficient for the sports
test item data. Although the trunk extension, the standing trunk

flexion and the 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 experi-
mental data (1983-1988 years) with sophomores OUEL economics-majors.

The multiple-correlation coefficient and the F-ratio of scattering
analysis in law-majors sophomores based on the experimental data in
TABLE 6 shows the experimental data of the multiple-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 are the multiple—correlation coefficient and the F-ratio of

scattering analysis, respectively.

In the sports test data, we obtained the multiple-correlation coeffi-
cient (R) and the F-ratio of scattering analysis (F) which was calculated
using experimental data. The multiple—correlation coefficient above
R=0.8 is the relation of weight-girth of the chest (R=0.816 and F=327).
On the other hand, the multiple-correlation coefficient hetween R=0.4
and R=0.7 were the height-weight (R=0.484 and F=50), the back
strength-weight (R=0.405 and F=32), the girth of the chest-back
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strength (R=0.483 and F=50), the girth of the chest-grip strength
(R=0.412 and F=34) and the back strength-grip strength (R=0.481
and F=49), respectively.

Therefore, the sports test items for back strength and grip strength
with the multiple-correlation coefficient were a very large value.
Although, in standing trunk flexion and step test, the multiple—corre-
lation coefficient and the F-ratio of scattering analysis have a very
small value., The multiple-correlation coefficient and the F-ratio of
scatfering analysis can be recognized as experimental data (1983-1988

vears) sophomores OUEL law-majors.

4 DISCUSSION

4.1 Discussion of the 5-Gradation Evaluation(+’—<D

FIG. 2 shows the experimental data derived from relation apprai-
sement of the 5-gradation evaluation and the physical fitness on the
students tested. In FIG. 2, the solid line (X=—x) and the dotted
line (O-~~-0) are plotted economics—-major and law-major sophomores,
respectively.

We can see that as the grade goes up the higher the percentage
grows for the side step and vertical jump in economics-majors (E).
While, the physical fitness percentages decrease with an increase of
from 1 to 3 grade and 4 gradation, respectively, as follows: side step
(E and L), vertical jump (E and L), grip strength (E and L), back
strength (E and L) and trunk extension (E and L) agree very closely
with the percentage values determined by economics- aund law-major
sophomores, respectively. The vertical jump agree very closely with

the values determined by (1983-1987) years.
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4.2 Discussion of the Mean Values

FIG. 3 shows the histogram of sports test data in relation between
the students tested and students nationwide. While, in FIG. 2, the
mean value of E2 is economics-major sophomores, the mean value of
L2 is law—major sophomores, the mean value of T2 is OUEL students

and N2 is the nationwide mean wvalues.

In height, we find the difference between the two categories of
students. That is to say, economics-major sophomores are greater
(gap: 0.38cm) in degree than law—major ones. Accordingly, we find
a difference (gap: 0.11cm) between OUEL students and the nationwide
ones. The result being that OUEL students of mean height are lower

in degree than the nationwide ones.

In weight and girth of the chest, the mean weight and girth of the
chest in economics-major sophomores are lower than those of law—major
sophomores. At the same time, students in the weight and girth of

the chest are higher in degree than the nationwide ones.

In side step, vertical jump, grip strength and step test, economics
-major sophomores of the mean values are greater in degree than
law—-major ones. While, the mean values of all QUEL students turned

out to be lower in some items than the nationwide ones.

In trunk extension, the mean values of economics-major are greater
in degree than law—major ones. Consequently, the mean values of all
OUEL students are stronger than the nationwide ones. In back strength

and standing trunk flexion, the mean wvalues of economics-major are

— B7 —
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lower than those of law-major sophomores. While, the mean values
of all OUEL students turned out to be lower in some items than the

nationwide ones.

4.3 Discussion of Regression Analysist¢—0»

4.3.1 Relation between the Sports Test Data and Height

As mentioned above, the experimental data shows that the sports test
data curve of height are down-wards and up-wards, respectively. It
can he also expressed by the differential coefficient of the sports test
data of height in FIre. 4 which charts the solid line (X—X) and
the dotted line (Q---Q) showing economics-major and law—major
sophomores OUEL students, respectively.

We can see that as the height item goes up, the higher sports test
data items grow: weight, side step, vertical jump, back strength, grip
strength and trunk extension on economics-major sophomores (E) and
weight, side step, vertical jump, back strength, grip strength and
trunk extension on law-major sophomores (L), respectively. It is
noted that as the sports test data increases, height data shows a smaller
fluctuation; girth of the chest, side step, vertical jump and back
strength on economics-major sophomores or girth of the chest, back

strength and step test on law-major sophomores, respectively.

Therefore, a relation can be recognized in the sports test data and
height data. That is, height depends on weight, vertical jump, grip
strength and trunk extension. While oppositely independent of girth
of the chest, standing trunk flexion and step test.

Accordingly, we find the difference between the two categories of

students. The regression line values of law-major sophomores are

e BY e
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greater in degree than economics-major ones: side step, vertical jump,

back strength, grip strength and trunk extension.
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 solid line (X=——x)
and the dotted line (OQ---Q) showing economics-major and law-major
sophomores OUEL students, respectively. We can be that the heavier
the weight item goes up, the heavier the sport test data items are: height
(E and L), girth of the chest (E and L), grip strength ( E ) and trunk
extension (E and L). While, oppositely lighter in side step ( L ),
vertical jump (E and L) and step test (E and L).

Accordingly, we find the difference between the two categories of
students. The regression line values of economics-major sophomores
are greater in degree than law-major ones: height, girth of the chest,
back strength, grip strength and trunk extension, but they are lower

in height, back strength, grip strength and trunk extension.

5 SUMMARY and CONCLUSION

5.1 Results of the 5-Gradation Evaluation

The b-gradation evaluation on physical fitness sports test of the
students tested and the nationwide mean values in the year 1989, are
plotted in FIG. 6. Where, the points are considered to he arranged
in a line in both cases of OUEL students (xX---X) and nationwide
mean value (O—0Q).

Accordingly, we find a difference between OUEL students and
nationwide mean value, The nationwide mean values are the greater

grade in degree for OUEL students: side step, back strength and
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Side Step

FIG. 6 The 5 Gradation Evaluation of Physical Fitness Test
in QUEL Students Tested (X---X) and Nationwide
Mean Value (Q=——=Q) in the Year 1989

standing trunk flexion, but other grades are at same level.

5.2 Results of the Mean Values

The mean values of economics-major sophomores are higher than
those of law-major sophomores in side step (gap:0.90 points), vertical
jump (gap:0.48cm), grip strength (gap:0.15kg), trunk extension (gap:
0.35cm) and step test (gap:2.53 points), but they are lower in all the
other items; height (gap:0.38cm), back strength (gap:3.54kg) and stand
trunk flexion (gap:1.25cm).

Consequently, the mean values of all OUEL student turned out to

be higher in some items than the nationwide ones; weight (gap:0.92kg),
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girth of the chest (gap:0.72cm) and trunk extension (gap: 0.78cm),
but they are lower in all the other items; height (gap:0.11cm), side
step (gap:3.70 points), vertical jump (gap: 1.35 cm), back strength
(gap:9.48kg), grip strength (gap:1.65kg), standing trunk flexion (gap:
3.18cm) and step test (gap:0.48 points).

5.3 Regression Coefficient

In economics-major sophomores, regression coefficient on OUEL
students calculated using computer processing in the present study
are positive and negative regression coefficients (TABLE 2). The
positive regression coefficients for it items are height, side step, back
strength, grip strength, trunk extension and standing trunk flexion,
It was found that a mixed positive and negative regression coeffi-
cients for its items are weight, girth of the chest, vertical jump
and step test.

Next, in law-major sophomores regression coefficient on OUEL
students calculated from information processing in the present study
are positive and negative coefficients (TABLE 4). The positive
regression coefficient for its items are height, back strength, grip
strength, trunk extension and standing trunk flexion. While it was
found that mixed positive and negative regression coefficient are

weight, girth of the chest, side step, vertical jump and step test.
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