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Origins and Developments of The Industrial Design
—— Trend in Europe and The United States of America (1) —

Masatoshi FUJITA

A modern design was new creative movement started with The Industrial Revolution that cre-
ated the manufacture things, public relations, city environment, and living spaces of human. In
Europe, beginning of the 20th century from the end of the 19th century, it was influenced by art
movement and there were the method of new molding and progress of the skilled handicraft which
is a technology aiming at improvement in method of expression. The subject of argument was
method for coexistence of man’s handcrafts and the production by the machine. The. tradition of co-
operation of a machine and handwork appears in the product design of every country in European

countries.
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Static Performance Characteristics based on an Approximate
Analysis of Salient Rotor Half-Speed Brushless DC Motor

Takemi KAWAGUCHI

The static performance characteristics based on an approximate analysis of a PWM-VSI-fed half-
speed brushless motor with salient rotor are described. That analysis was developed by Kawaguchi
et al, and applied to the cylindrical rotor type in the earlier paper. The experimental current
waveforms in addition to theoretical stator and rotor current waveforms are given, and analysis re-
sults are compared with the characteristics of a cylindrical rotor type and reluctance type without
g-axis rotor winding, having the same frames. The static characteristics of the salient rotor type are

made clear in this paper.
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Experimental Study on Dynamic Characteristics of
Salient Rotor Half-Speed Brushless DC Motor

Takemi KAWAGUCHI
Takanori KOGA*

Kawaguchi gave the mean torque expression of a PWM-VSI-fed half-speed brushless DC motor
with salient rotor, and showed that the torque was proportional to the product of the sine of the
power angle and dc component of the stator current, in the another paper. However, since the dy-
namic response of the torque to each variation of the operation angle or dc component of the stator
current are a non-linear characteristic with hysteresis effect, the computer simulation is very compli-
cated. In this paper, the experimental results are given and its dynamic characteristics are made

clear experimentally.
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(A) Inv. & Half-speed synchronous motor.

(B) Calculation of pulsewidth.

(C) Calculation of the variation of ¢ at one interruption period.
(D) Determination of a for constant V/f.
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(A) Inv. & Half-speed synchronous motor.
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(C) Calculation of the variation of 6 at one interruption period.
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(A) Inv. & Half-speed synchronous motor.

(B) Calculation of pulsewidth.

(C) Calculation of the variation of 8 at one mterruption period.
(D) Determination of a for constant V/f.
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Vapor Pressure Measurements of Arsenic Gas Formed
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FeAs, compounds were found by X-ray techniques to decompose to form As, gas as a following

reaction (1).

4FeAs,(s) = 4FeAs(s) + As,(g)

(1)

The equilibrium vapor pressures of As, gas formed by the reaction (1) were measured using the
Knudsen method in the temperature range from 883K to 1004K. The value of the vaporization coef-

ficient of FeAs, compounds, « in the following equation (2), which is used for obtaining the equilib-
rium vapor pressures, was determined and was found to be 4.51X107%

. 1
Pe = 7135k (%)2 (H fffﬁ

()

The logarithm of equilibrium vapor pressures obtained in this experiments were plotted against
the reciprocal numbers of temperatures showed the good linear relationship and the equation ob-
tained by least minimum square method is expressed as follows.

14180.2
T

log,,Pe = — +12.014
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903 0.000672 | 0.0000370 898 0.000585 | 0.0000620
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A Study on the TOEIC Test

A Study on the TOEIC Test
—Evaluation of the TOEIC Test as One of Teaching Materials—

Takanori ESHIMA

The purpose of this paper is to discuss Test of English for International Communication (here-
after TOEIC). First, analyses of the TOEIC test and IP tests done to our students were given and

the evaluation of the TOEIC test will be made.

Secondly the differences between the TOEIC test

and other English assessment tests such as TOEFL', STEP" and Technical Communication Test are
shown. Then method of introducing the TOEIC test as one of teaching materials for communicative
English will be discussed. Finally, advantages of the TOEIC materials will be pointed out. As con-
cluding remarks, the problem of accreditation to the TOEIC test score will be raised.

1. INTRODUCTION

In accordance with the globalization, stu-
dents are required to have communicative Eng-
lish. At Kurume College of Technology (here-
after Kosen) our college we have started
Institutional Program (hereafter IP) of the
TOEIC test. Last year the total number of 255
students took the TOEIC IP test at Kurume
Kosen. Recently an increasing number of stu-
dents are asked to report the score of the
TOEIC test when they apply for a job to corpo-
rations. That’s why we planed to start IP of
the TOEIC test 2 years ago.

IP offers reasonable fee for a trial exami-
nation. This encourages students to take the
TOEIC test actively.
ployees are asked to take a certain score at the
TOEIC test when they are promoted to higher
The required score levels vary from

At many companies, em-

positions.
company to company as listed below.

In this paper, the TOEIC test is to be
evaluated by comparing with other English as-
sessment tests. I would like to discuss what
should be done and how it should be done to
develop student ability in English.

Table 1 The required score levels at companies

SCORE COMPANY'S NAME (POSITION)
730 JAPAN IBM (deputy manager)

650 MATSUSITA ELECTRIC COMPANY (employees working oversea branches)

600 JAPAN IBM (section manager), TOYOTA MOTORS (sub section manager)

500 ISUZU MOTORS (section manager) KOMATUSEISAKUSHO (section manager),
TEIJIN (section manager), NIHON SEIKO (sub section manager, section manager)

470 ASAHIGLASS (sub section manager)

450 MATSUSITA ELECTRIC COMPANY (chief)
420 DENSO (chief of desk workers and engineers)

(By the Daily Yomiuri dated on April 24,2000)

FRI3EILA20H XH

'TOEFL stands for Test of English as a Foreign Language.

YSTEP stands for Standard Test of English Proficiency.
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2. ANALYSES AND COMPARISON

2.1 Assessment of the TOEIC TEST

What has made the TOEIC test highly val-
ued these days? The TOEIC test is highly
evaluated at companies, universities and other
As to the historical
background, this test was invented and devel-
oped by Educational Testing Service (hereafter
ETS) and it started in 1979 in the United
States. The TOEIC test has been used by cor-
porations and government agencies to assess

institutions these days.

the English ability of their employees, who are
going to stay and work for their oversea
branches or to deal with foreign trade and
who need to have communication ability in
English.® Total number of Japanese exami-
nees, who took the TOEIC test including IP,
was 1,080,000 in 2000. The
examinees is growing steadily. Advantages and

number of

disadvantages of TOEIC are as follows:
Advantages:

1. The result is given as the score from 10
to 990 by every 5 points.

2. Easy assessment of examinee’s ability
level and progress in learning English,
especially listening section is good.

3. Getting the certificate showing your abil-
ity to the employers.

4. 'To make progress in communicative Eng-
lish and prepare for the possible chance
of using English in future.

Disadvantages:

1. The test covers only two aspects, listen-
ing skill and reading skill.

2. Examination fee is expensive.  Open
TOEIC test fee is 6,615 yen including
consumption tax.

The TOEIC test is aimed to evaluate the
general English proficiency for the global work-
place. It assesses progress from beginning to
end of course. It is also used for selection of

job applicants and candidates for professional

and technical training. Originally adult stu-
dents in business, vocational, trade and lan-
have been taking this test.

Score is divided froml0 to 990 by every 5

guage schools

points. Questions are mainly about the conver-
sation or expressions in the global workplace
and -everyday life. Examinees will be able to
know their levels of English competence.
Questions consist of two sections, listening sec-
tion and reading section. Questions are all
multiple-choice questions and are answered in

mark-sensing card.

First section (Listening) Limited time is 45
minutes.

Questions are 100 in all and are divided
into four parts.

Part one is on one picture. 20 questions
are given. After listening to four sentences,
one should choose the best described one about
the given picture. Part two is on question-
response. 30 questions are given. After listen-
ing to the question, one should choose the best
response from the given ones. Part three is on
30 questions are given.
short
should choose the best answer from the given
Conversations are mainly business

conversations but are taken from various situa-

short conversation.
After listening to conversation, one
sentences.

tions including travel conversations and daily
One should think theoretically
and take correct information.
short talks.
tening to short talks, one should choose the
These
questions are for listening comprehension. Ma-

conversations.
Part four is on
20 questions are given. After lis-

best answer from the given sentences.

terials are taken from news, announcement, or
speech and one should seize the content at

“once and immediately answer the questions.

Second section (Reading Section) Limited time
is 75 minutes.
Questions are 100 in all and are divided

into four parts. Part one is on idioms and

“This part is cited from the home pages of toeic-usa.com and is summarized.
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Table 2 Distribution of total score
The number of The number Number of Students
TOTAL . . 45
SCORE Examinees of Examinees
(May13™, 2000) |(January 13", 2001) 40 B The number of [
35 Examinees L]
Under 95 0 0 (May13th
30 H
100—145 2 0 25 i 1 @ The number of | |
150—195 1 3 § Examinees
20 HI (January 13th, |
200— 245 4 18 i 2001)
15
250205 28 41 il
10
300—345 35 41 ﬂ
5 i
350—395 20 23
0 Ml @ Al me.n. o
400—445 6 17 o o o o o o
Sl & A Score
450495 2 3 NSV
\QG’ ‘95 @Q’ 90’ 990’ ‘&o’ @o’ o
500—545 1 2
550—595 1 2
600645 0 0
650—695 1 1
700—745 1 0
750—1795 1 0
Over800 0 1
Table 3 Highest & lowest scores and mean scores
May 13th, 2000 January 13th, 2001
Highest score 790 800
Lowest score 105 180
Mean score 336.6 327.1
Tot
otal nu@ber of 103 152
examinees
grammar. Incomplete sentences are given and 2.2 Results of IP at Kurume Kosen

should be filled in by choosing the best match-
ing word from the given ones.

These questions are for the grammatical
knowledge and idiomatic phrases. 40 questions
are given. Part two is error recognition ques-
tions. These questions are also for the gram-
matical knowledge and idiomatic phrases. 20
questions are given. Part three is reading-
comprehension question. Ability of rapid read-
ing, summarizing, picking and scanning of the
necessary information from the given materials

will be measured in this section.

At Kurume Kosen the TOEIC IP tests were
given on May 13th, 2000 and January 13th,
2001. The table 2 and table 3 below show the
total number, mean score of all examinees,
highest test score, and lowest test score.

The peak score range is from 250 to 395.
The mean scores were 337 (May 13®) and 327
(Jan. 13™).
to this range.
330.

According to the data reported by The In-
stitute for International Business Communica-
tion, these results are not so bad. The data

185 out of 255 examinees belonged
Total average score was about
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shows that the mean score of all Kosen stu-
dents of 1999-2000 was 309.
other Kosens, the average score of Kurume
Kosen was a bit higher than that of other
Kosens, although the amount of data was not
so large. Besides, when we assess the result of
the TOEIC test, we should take into account
that 32 students of 1** and 2™ year are included

Comparing with

among the examinees of our college.

In general, the grade, which the student
belongs to, is strongly correlated with the
amount of his/her vocabulary. 1* and 2™ year
students of Kosens don’t seem to have enough
amount of English vocabulary for the TOEIC
test, though it depends on the student. The
TOEIC test is regarded to be good for the stu-

dents of 3™ and over at Kosen.

In advance of the first TOEIC IP test, the
questionnaire was sent out to all students ex-
cept 1* year students at our college and 552
students replied to the questionnaire. As for
the question "Do you know what the TOEIC
test is?" 34% of the students from 2™ to 4* year
answered that they didn’t know anything about
TOEIC. Only eight students replied that they
had taken the test. TOEIC test-taking experi-
ence has more or less influence on the stu-
dents. As for the STEP test, on the contrary,
64% of the students replied that they had
taken the test before.

According to the statistics in 1997 and 1998, the
mean score of all Japanese examinees was
498",

The context of the TOEIC test has been
viewed above. Are there many differences be-
tween the TOEIC test and other English profi-
ciency tests? I would like to compare TOEIC
with other English assessment tests here.

2.3 TOEFL
TOEFL is also aimed to evaluate English
proficiency and readiness for academic pro-

grams. This test will be used to assess
examinees ability level whether they will have
sufficient English level to take part in classes
at universities. The test is also developed by
ETS. When you apply for admission to a uni-
versity in North America, you will be required
to take the stipulated score at TOEFL. Ques-
tions are about the language used in social and
academic contexts in North America.

TOEFL consists of three sections of 140
multiple-choice questions. Questions are an-
swered in mark-sensing card just like as
TOEIC. Originally the TOEIC test and the
TOEFL test were developed to serve distinctly
different purposes, the design, content, and
context of each test are also very different”.

Sections are as follows.

Questions are divided into three parts: Lis-
tening Section, Structure and Written Expres-
sion and Reading Comprehension.

Section 1 Listening Comprehension

This section is divided into three parts.
Part A is made up 30 short conversations. You
hear 30 short conversations between two peo-
ple. Each conversation will not be repeated.
Aggressive listening is required. When you
hear a question, you will have 12 seconds to
read the four possible answers.

Part B has only eight but longer conversa-
tions. After you hear a conversation, you will
be asked to answer from three to five questions
about the conversation. You will have 12 sec-
onds to answer each question.

Part C is made up of 12 questions. You
Each talk will last

After you finish listening to

will have several talks.
about 60 seconds.
a talk, you will be asked to answer several
questions about it. Neither talks nor questions
will be repeated. You must concentrate com-
pletely. You will have 12 seconds to answer
each question.

VERHE RS B AR TOEFL-ITP %< ) — 7 v 19992000 Edition P.11X 1

“This part is cited from the home pages of toeic-usa.com.
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Section 2 Structures and Written Expression

This section is designed to measure your
ability to recognize language that is appropri-
ate for standard written English. There are
two types of questions in this section, with spe-
cial directions for each type.

Part A has 15 incomplete sentences and is
required to choose the best words from the
given words. Part B has 25 error recognition
questions. Grammatical knowledge is assessed

here.

Section 3

This section is for reading comprehension
and consists of several passage readings. The
sentences used here are usually used in class
in North American Universities. Questions
don’t require special knowledge of specific
fields. This section has a large variety of ques-

tions from various academic fields.

The levels of scores are as follows.

Score Level

Over 600 Over graduate student level
600 graduate student level

550 undergraduate student level
500 Community college level

The TOEIC test is the assessment test of
general English proficiency. On the other
hand, the TOEFL test is the assessment test of
academic English and is the requirement for
applying to universities in North America.

2.4 STEP
The STEP test is used to assess the stu-
dent English competence and his/her progress
in English and the result is given by ’passed’
The STEP test is developed in
Japan to measure the learner’s skill in English.

or 'not passed’.

It is divided into several grades according to
The first grade test
This grade is appropriate

examinee’s English level.
is the highest level.
for graduate students,
workers who will be able to use English freely.

undergraduates, and

This level requires the highest communication

ability in English. Originally this test was
aimed to assess the examinee’s level of commu-
nicative English. For example, the second
grade test is to assess the examinee’s level
whether they have reached to the high school
graduate level. The pre-second grade test will
be good for 2™ year student of high school. So
pre-second and second grade tests are good for
The STEP test is good to as-

sess examinees level of vocabulary, grammar

Kosen students.

and idioms.

The context of the STEP test is rather aca-
demic and could accept examinees of a various
level of English. In that point, the STEP test
is close to the TOEFL test though the TOEFL
test is developed in U.S.A. At junior high
schools and high schools, many students are
taking the test through institutional Testing
Program. The STEP test is composed more or
less of general English such as daily life Eng-
lish or daily conversation. There may be ques-
tions of daily talks, short conversations as well
More than three
million people are taking the STEP test every
year these days. A lot of words used in the
STEP test were often seen in the high school
textbooks, but the words in the TOEIC test
were more or less the words in workplaces.

as those of idioms, grammar.

Both tests need grammatical knowledge, and
idioms but the vocabulary used in both tests is
different from each other.

2.5 Technical communication test
Technical communication test is aimed to
assess their English level on technical fields
and the result is given by ’passed’ or ’not
passed”. The content of the test is related to
their technical fields.
four levels.

Tests are divided into

Level

1* grade qualified as a specialist in tech-
nical English '

2" grade qualified as a practical man of
technical English

39 grade qualified as a graduate student
from technical junior college, and
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technical school
4* grade qualified as a graduate student
of technical
This test is a different kind of English pro-
ficiency. The test requires knowledge of techni-
cal fields and its content is composed of techni-
It means a test for general
knowledge of technical English and is quite dif-
ferent from the TOEIC test. The target of this
test is the technical English and not for gen-

cal items.

eral communication ability.

3. METHOD

In Japan the conventional way of teaching
English Communication by non-native speaker
of English is usually done by ’listening and
speaking’ practice in LL. But recently, English
conversation classes given by native speaker of
English increased at high schools and universi-
ties. But this method is not enough, though
students could improve their pronunciation and
listening ability to some extent. Japanese
learners of English are said to be poor at
Speaking English though they have been study-
Students
usually study English at least for six years be-
If they
are to take higher education, they will study
English for nearly 10 years.
fact, many of them will have difficulty in Eng-

ing English for quite a long time.

fore they graduate from high school.

In spite of this

lish conversation. Schools have been using a
wide variety of English language tests to evalu-
Our college used the STEP

tests through institutional testing program. In

ate their students.
order to improve the above situation, the
TOEIC practice may become an effective driv-
ing force for our students.

As we have seen in the previous section,
many students of our college took the TOEIC
It means the TOEIC test
could be a motivation for the students. We
should help them. That’'s why the TOEIC re-
lated materials should be introduced into Eng-

test last school year.

lish classes.
The TOEIC test is shifting its target from
employees of corporations to the students of

educational institutes. Formerly when we gave
IP of the TOEIC test to our students, we had
to collect more than 50 students, but now IP is
available for lesser students since this year.

4. PROCEDURE

Materials: The TOEIC related textbooks

Class hour: 90 minutes

The point of the lecture is to focus on the
study of the background of the passages or con-
versations used in the test. Workplace conver-
sations such as the transactions at-manufactur-
ing factories, talks with clerks at hotels and so
on will be favorable and available in classes.
Drastic changes in classroom practice should be
taken in to improve students’ English profi-
ciency. 90 minutes class hour is to be split
into several parts. At the beginning of each
class the TOEIC listening practice should be
placed. It may be 15 minutes long and it
should not be too long. Next 20 minutes would
be allotted for vocabulary and grammar learn-
ing. Then 20 minutes will be used for passage
reading. 20 minutes will be used for the re-
lated study of the lesson. The important thing
is that the attention is focused on the back-
ground of the materials as well as on the re-
peated practice itself. For example, when the
passage reading is written about the menu of a
restaurant, the study on the food and restau-
rants of the American society should be intro-
duced into the class. If the passage is about
inquiry about some product of a factory, stu-
dents will be requested to look through the
necessary books on business transaction, deal-
ings, trading customs or trading system etc.
Students will sometimes be given assignments.
Likewise, one passage will be extended to the
The last 15 min-
utes will be allotted for "Today’s" review. The
TOEIC practice will spread into many fields.

It means the TOEIC materials have immense

related area of the content.

expansion from business life to daily life.

5. DISCUSSION

The TOEIC test is the world’s most
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recognized test and a lot of people take this
~test all over the world. Corporations have
been employing the TOEIC test to assess the
English proficiency of their employees. The
TOEIC test is obviously highly valued. The
TOEIC test has two aspects, listening and
These two are both passive skills.

According to the guidance of Monkasho stu-

reading.

dents should learn four skills of English; read-

ing, writing, speaking and listening. In this

point, the TOEIC test lacks ’writing skill’ and

’speaking skill’.

As for the questionnaire to the university
students, "what do you want to study in Eng-
lish classes?",

Response is as follows:"
Listening ability and speaking ability
66.9%

Understanding of culture and history of

English speaking countries 33.4%

Translation from Japanese to English

18.1%

Rapid reading 13.6%

And so on.

Judging from these data, a lot of students
want to improve their communicative English
including speaking skill. The TOEIC test does-
n’t cover the speaking skill but the data re-
leased from TOEIC service international shows
correlation between listening ability and speak-
ing ability. That is, if a student is skillful in
listening, he/she will be also skillful in speak-
ing. So, we don’t have to worry about this.

If we introduce some teaching materials
made for a specific English proficiency test into
the English classes, it will mean a sort of bi-
ased education and consequently help a specific
testing association. That’s why the teachers
hesitated to use the TOEIC materials in their
English classes. There are no specific guidance
or instructions to the teaching for institutions

universities, junior colleges and

As for STEP, Monkasho authorized

the test in early 90" and some teachers started

such as
Kosens.

to use the STEP materials for their communi-
cative English class from then on. The text-
book, for example, is aimed at the second grade
of STEP for both listening practice and reading
practice. As for TOEIC, the TOEIC test was
authorized by Ministry of Education, Culture,
Sports, Science and Technology (Hereafter
Monkasho) in March 1999, has accelerated the
tendency. This satisfied the requirements for
accreditation. This fact may have led the rapid
increase of the student examinees at universi-
ties, junior colleges and Kosens. The authori-
zation of TOEIC has surely encouraged the
teachers to introduce the TOEIC materials into
class.

6. CONCLUDING REMARKS

As is surveyed above, the TOEIC test is
clearly qualified as one of the best materials
for international communication. When you
study English, you naturally want to communi-
cate with foreigners in English. If you take
TOEIC practice course and you make some pro-
gress in the TOEIC test, you will have confi-
dence in English ability. The confidence will
play a vital role in English study. Effective-
ness and usefulness of the TOEIC test is con-
firmed, but the problems of evaluation of the
students and accreditation of the TOEIC test
remain. Some universities have already ac-
credited the official TOEIC test. The authori-
zation of TOEIC brought a lot of materials.
Now TOEIC related textbooks are available at
many bookshops. It’s not difficult for the stu-
dents to get these kinds of books. Most of
them are for self-education. It is acceptable
that in accordance with the tendency, many
English teachers are giving pragmatic classes
by using TOEIC related materials.
been developing TOEIC centered class to the
4™ thand 5% year students these two years. I
would like to report advantages and disadvan-
tages of using these materials and also their

effects on the students motives for English

I have

YEEXR, HEEAM I TI0F F LA RERSEEE] (1997) i, p.156
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Solving the Conductive Heat Transfer
Calculations with the Aid of "Excel"

% % W=
Kinzo SUGIMORI

In this paper, a simple method is mentioned for solving the conductive heat transfer calculations
with the aid of computer program, "Excel". This numerical calculation method described here will be

the useful tools for engineering education.
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