B R e K
e ABME c AR5 —

F

H

O} unp)y

Uuilnpy oK

-
o)
<
®
R
n
—

FRFHAY SFAEMRE - ARt 5 —







DA DS
Problems of English Teachers Were Solved with the Help of Experts:English Lectures on Science Topics as
an ESP Project Keiichiro Kobayashi ....................................................................................... 5

SDGs R A~[ANT 7= MU A A BT 2 E 7 e 7 7 LD FEE

—BARABE AN P - mEERICB T 2R AP EOFEM —IEE, Mok, AT Balke-14
R N S R R e B =t < T 2

EEHEME - Bt — News Letter

Vol. 14 (2018 4F 11 H 30 HIFEST) ++oveerrrrrrrrnmmmmnmnnnaetaeetee ettt 49

Vol. 15 (2019 £F 3 31 FIFEFT) +oveeeerrrerermmmmmmnnnneate et ettt 57
TS R

*ZJE L R R R R R AR R R S AAARERRLEREEERL 67

,EEEI‘EE&% .................................................................................................................. 76

G P 79

T 222 2 P 36

SEHEMR - ARt 2 —FBRE - Kk

2018 FFFE  EEHBMIIE Bl L —  EEEHE 91
EEHELE - B L F R B B ER S 99
B EHEIE » BIR L F— B ABRMEER e 98
EEHEITE « BIR T L H A VEZE BT v o rvrr e 100
BB RN Ll T F B EETER e 101
B ERGE « BAFE T L A R e e 104

—gk’“%{?‘:mﬂ F}ﬁ%\é-{z/y fgji .............................................................................. 105






KBRS

S
Jd
=p

Annual Report of Center for Research and Development of Higher Education, Kanto Gakuin University






Problems of English Teachers Were Solved with the Help of Experts:

English Lectures on Science Topics as an ESP Project*

1. Introduction

As English teachers in a science department,
we had recognized two major long-standing
problems. First, science major students are generally
earnest but typically passive in their attitude in
English classes, especially when the content of
textbooks does not cater to their scientific interest.
Secondly, it is not easy to find textbooks that treat
interesting up-to-date scientific information but
are not too difficult for the students to understand
without enough knowledge of English grammar and

vocabulary.

Keiichiro Kobayashi

College of Science and Engineering

2. Project

With the aim of coping with these problems,
we started in 2014 a project of temporarily turning
a few sessions of our regular English classes into
special class-sized English lecture events on various
topics of science. Though the lectures were open
to the whole university students and stuff, they
differed from usual college lecture events in that the
lecturers were Japanese experts of science from our
own faculty and that the audience were mostly the
students of our own regular English classes. At the
beginning, we chose as venues for this event small-

sized classes of elective English subjects (with about
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15~25 students) based on our observation that the
students taking elective English subjects generally
had stronger motivation to study English than those
taking compulsory English subjects.

It was not easy to find experts who would
volunteer to give lectures in English for this
unprecedented project. However, once we found
the lecturers, the project started smoothly without
being plagued by such extraneous factors as budgets,
venues, schedules, size of audience, or appropriate
topics for the lectures. The first four problems did
not exist from the start because the events were held
in regular English classes with the lecturers invited
from our own faculty. As for the last problem, the
lecturers solved it themselves because as experts
in their own specific science fields, those volunteer
experts unexceptionally had their own topics in mind
in which they could certainly interest science major

students.'

3. Execution

As for the process of this project, following
the experts’ proposals about the topics of their
lectures, with the help of their suggestions, we
English teachers started producing English text
materials which could provide the students with
prerequisite knowledge for understanding the
themes of those topics including essential English
vocabulary lists.

Meanwhile, the experts started producing
materials they would use for their presentations
such as pictures, photos, data or diagrams, which
always proved to be far more fascinating than we
English teachers expected to be. Some lecturers also
prepared written scripts for their presentations.

After the students had read the preview
text materials in a few, usually three, sessions of
our English classes, the experts were invited to the
classroom as special guests and asked to give lectures

in English on the science topics they chose.

In the Q and A sessions of the lectures,
students were strongly recommended to ask
questions in English. For students to accomplish this
task, English teachers helped them to formulate their

questions in English beforehand.”

4. Programs

Since 2014, 14 experts have given lectures
on the following science topics and 38 sessions have
been held.

Dr. Yoshi-ichiro Kitamura, a researcher
of neurobiophysics, lectured on what the Russian
physiologist Ivan Pavlov found when he observed his
dogs’ behaviors, a basic process of learning known as
“conditioned response,” and showed that conditioned
response is a universal principle of biology observed
with behaviors of many other creatures such as

crickets, mice, earthworms or humans.



Pavlov’'s dogs (classical or Pavlovian conditioning)

(A) Before conditioning (B) Conditioni (C) After conditioning
|'Stimulus ~ Response ; Stimulus R ]
| |
mh\@ a m\a
o — PEE I FERELSTTR
@- conditioning: S&#-31t  salivale: A S
(=] g train: BT B
Ll Pavlovian conditioning: /47075 &S+

Classical conditioning : & B &Y &#J11
(A) Before conditioning, the sound of bell induces no response. In contrast,
the dogs begin to salivate when they find food.
(B) Each time Pavlov fed his dogs, he rang a bell (conditioned stimulus: CS)
before giving them their food (unconditioned stimulus: US). He repeatedly
trained the dogs.
(C) Finally, the dogs learned to connect the ringing of the bell with the arrival
of the food, and they got excited and began to salivate when they heard the
bell, even if there was no food (=conditioned response).

Dr. Hiroyuki Mino, a researcher of medical and biological engineering, showed how people get
addicted to drugs from a viewpoint of neuroscience. Specifically, the lecturer explained the mechanism in the
brain in which what we call “pleasure” is created and suppressed properly and showed how the drugs tamper

with that proper mechanism and wreak havoc on the system.

J

Brain region and Neural pathways Yy

(the website of National Institute on Drug Abuse)
Dr. Hirokazu lida, a researcher of chemistry, showed in detail the process of burning of a candle as
Michael Faraday did to a general audience in the Royal Institutions’ Christmas lectures in the 19th century. The

lecturer demonstrated what exactly is burning when we say “a candle is burning”: whether it is the wax, the wick,

or anything else.

A beautiful cup is formed.

air

As the air comes to the candle, it moves upwards by the force of the
current which the heat of the candle produces, and it so cools all the
sides of the wax as to keep the edge much cooler than the part
within; the part within melts by the flame that runs down the wick as
= - far as it can go before it is extinguished, but the part on the outside
i Y does not melt.

An expert of electricity and electronics, Dr. Hiroaki Uehara started his lecture with a preliminary

explanation of contrastive properties between direct current and alternating current and explained what exactly
happened in the conflict between Thomas Edison and Nikola Tesla known as “War of Currents.” The lecturer
also explained why this country had to suffer bitterly in terms of the provision of electricity in the aftermath of
the Great East Japan Earthquake.
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Nicola Tesla

rbian American inventor, electro-
mechanical engineer and phy i
* N. Tesla contributed the design of the modern AC
electricity supply system and induction motor.
* N. Tesla graduated Austrian polytechnic institute
and had a discipline of mathematics and physics.

~
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N 13 Tesla coil Induction motor

v M demsity: B[T|
Dr. Kentaro Takahashi, a researcher of biomechanics, introduced the subject known as “gait analysis,”
which treats the question of what is happening physically with our bodies, specifically with our bones and
muscles when we practice the activity of walking.
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Dr. Atsushi Tsujimori, a researcher of thermal engineering, lectured on the mechanisms of a state-of-
the-art thermal control device installed in artificial satellites called “capillary pumped loop,” of which he is one
of the developers. It is almost impossible to replace broken instruments mounted on satellites with new ones
once they are damaged. Therefore, the extremely reliable device needed to be developed which operated on

one of the fundamental principles of physics “capillary action.”

vAr IRSRAS

Evaporator

Liquid line

e . -
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Porous carbon wick § Condenser
: —_—
‘t | Va.\por line
Capillary pumped loop

A researcher of “solid-state physics”™ and a research member of Materials & Surface Engineering
Research Institute, Mr. Susumu Takemura lectured on “nanotechnology” : its definition, the fields of science it
covers, and the unit of measurement used in it. The lecturer also explained the famous paradox in quantum
mechanics known as “Schrodinger’ s cat.”



Dr. Nagisa Nakawa, who has conducted research on mathematics education in Zambia, a republic in
Africa, for more than 10 years, reported on the current situation of mathematics education in the republic. Also,
the former JOCV (Japan Overseas Cooperation Volunteers) member gave the audience a hint as to what they
could do to contribute to the outside world.

Issues (4): Environment
(Socio-cultural factors)

+ At home, no electricity and . -
no water

« After school, take care of
siblings and working in the
market (sibling: 53 iHi%)

«Very far from home

+Hungry and less
concentration

«Classroom environment

Dr. Aya Motozawa, a researcher of English phonetics, lectured on two topics about human language:
(i) how do humans use various biological organs when they speak; and (ii) how sounds like a, i, u, €, 0 are
produced.

Oro-nasal process (1)

» The third stage of sp
sounds production

» The flap at the back of t
mouth (soft palate or i
[ st

(the picture on the right: https://ejerciciofonetica.wordpress.com/2013/11/30/vocal-tract-phonetic-apparatus/)

Dr. Hideyuki Takashima, a researcher of architecture, focused on the detailed structural analysis of
the Reliquary Hall (Shariden) in Engakuji Temple, the only national treasure building in Kanagawa Prefecture,
showing how the geniuses in architecture in the 13th century tried to protect Buddha' s ashes enshrined within
the sacred hall from major earthquakes.
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Dr. Yo Fukutani, a researcher of earthquakes and tsunamis showed the mechanism in which the
tsunamis in the aftermath of earthquakes cause damage to coastal areas. As another important topic of this
lecture, the lecturer reviewed from a scientific viewpoint the lessons we must learn from the unprecedented
disaster of the Great East Japan Earthquake of March 11, 2011.

' LTSI VR

Generation mechanisms of tsunamis ©wsm=

Tsunami starts during carthguake Tonmami -

waves spread
/
Stuck area ruplures,
releasing energy
in an earthquake

Plate slips, causing subsidence The energy released produces
and releasing energy into water. tsunami waves.

i

(the pictures on the right: Brian F. Atwater, Marco Cisternas V., Joanne Bourgeois, Walter C. Dudley, James W. Hendley I, and Peter H.Stauffer,
U.S. Geological Survey, Circular 1187, 1999.)

Dr. Yoichi Kondo, a plant physiologist, explained that the survival of human beings depends entirely on
that of plants. Without the existence of plants, we could not get uncountable benefits which we are currently
enjoying such as food, fiber, medicines, sources of biofuels, biorenewable resources, and even oxygen. The
lecturer also emphasized that we need to keep good environment for the survival and development of plants so
that we may continue to get those wonderful benefits in our future.

Plants can produce an amazing
assortment of chemicals

Bioenergy crops should not affect

food production or prices @ e ou L
p iy Ny N

e vitamin A

vanillin =, vitamin G
I .,
e
" Fa
™,
('1"‘“’ caffeine

M
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wé T

"o, morphine
0\%“
o

(the picture on the right: Williams, M.E. (February 25, 2011). Why Study Plants? Teaching Tools in Plant Biology: Lecture Notes. The Plant
Cell (online), doi/10.1105/tpc.109.tt1009.)

Chemicals: {t&#

Dr. Hiroshi Nakajima, a researcher of high energy astrophysics, showed the dynamic and volatile
universe watched through the eyes of high-energy lights such as X-rays or gamma-rays. The lecturer also
mentioned the surprising news in April 2019 that the image of a blackhole was taken for the first time through

_10_



the network of eight telescopes across the world and showed what we know currently about blackholes and
other mysterious celestial objects.

Black hole in the center of our galaxy

Dr. Tatsuki Okamoto, a research adviser emeritus of Central Research Institute of Electric Power
Industry and an expert on high voltage engineering, showed how the transmission of electricity as a vital part
of the nation’ s infrastructure is watched for its orderly operation, especially how the conditions of high voltage

electric appliances at substations are diagnosed 24/7.

aliai T A1) wiea L1020
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5. Results

While flexibility was needed for managing
collaborative work between English teachers and
experts of science, it gave the lecture meetings
the following unexpected characteristics: first, the
students’ questions were collected a few days before
the lectures and conveyed to the lecturers so that they
can give brief and succinct answers to the students
in the Q and A sessions of the lectures; secondly, the
lecturers, also as teachers, summarized or elaborated
further on the lecture themes in “Japanese” after
the English session to boost the students’ (the
audience’s) understanding of their lectures; finally,

the students’ reports on each lecture were read by

SUBSTATION EQUIPMENT

both the lecturers and the English teachers after the
events, which apparently worked as incentives for
continuing the project.

Our expectation for this project as English
teachers was that it would help to solve the two major
problems mentioned in Section 1, i.e."the attitude
problem" and "the text problem", in the following
respects. First, we expected our students to engage
in the lecture meetings as positive audience because
the topics of the lectures were well-chosen by the
experts of science in our faculty who know best
where our students’ interests are; in fact, with the
help of English teachers, a fair number of students

have managed to ask their questions in English in

_11_
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each lecture as positive audience. Secondly, we
expected that the experts’ advice would enable us to
produce proper preview text materials for the lectures
because they knew exactly what knowledge the
audience should have to understand their topics. As
expected, their advice led us into searching for text
materials not only from books but also from among a
wide variety of sources such as Wikipedia and other
internet homepages; consequently, we could produce
level-appropriate, interesting English text-materials
in an extremely flexible manner.

Reactions from the students after the events
have been generally favorable and usually mentioned
such points as: (i) preview studies being helpful in
understanding English lectures; (ii) realization of
English not as a subject to learn but as a tool for
study; (iii) their getting interested to learn about
scientific topics outside of their fields; or (iv) being
thankful for the experts’ visiting their English classes

as guest lecturers.

6. Conclusion

Though some students tend to get sleepy
during the lectures when the lectures are too difficult
to follow as in any other classes, our observation at
this stage is that this program is a possible solution
for the two problems in our English classrooms
mentioned in section 1; specifically, we believe that
it is a concrete instance of ESP projects showing
how the English teachers and the experts in one
department can collaborate with each other for
producing attractive English text materials and also
for creating desirable class environment for science
major students in our English classes.

It would be interesting to see how this
kind of program could be applied to English classes
in other departments for whose students English
will be a practical tool for their future careers. We
also believe that the program we proposed in this

paper can be executed even beyond departmental

boundaries according to the need of each department.’

Footnotes

* This article is an updated version of Kobayashi
(2016). We English teachers are grateful to the
experts from our faculty whose names are mentioned
in the text for helping to make our English classes
more interesting to our students than we can.
Especially, we would like to express our deepest
thanks to the late Professor Hitoshi Kato, who was
to give a lecture in 2016 on his topic of quantum
physics. For English teachers, the interest he
kindly showed to this project has been, and still
is, the mainspring of this project. This project has
been supported by the Society of Humanities at the
College of Science and Engineering and the College
of Architecture and Environmental Design in Kanto

Gakuin University.

1. In the course of organizing this program, we came
to realize that it was an attempt of ESP (English for
Specific Purposes) education in the following two
remarkable respects: (i) it is intended to help learners
(i.e. science major students in our case) to practice
specific tasks needed for achieving specific purposes
as professionals in their near future (Terauchi,
Yamauchi, Noguchi and Sasajima (2010: 6)); and
(i1) it involved the collaboration between experts and
English teachers, an indispensable requirement for

the success of ESP education (ibid.: 220).

2. Dornyei (2001) points out that “the impact of
academic achievement is not restricted to intellectual
development, but it also affects a student’s general
self-worth and social standing in the class. (p.97)”
He also remarks that “a particularly effective
motivational strategy is to make the learning process
such that it allows learners to maintain a positive
social image while attending to academic issues (p.

98).” The present author believes that the Q and

_12_



A sessions give the learners an ideal opportunity
for combining academic and social goals, thereby
promoting their motivation to learn English as a
second language. Specifically, by giving learners

opportunities to ask questions in English, the lingua
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franca of the science community, the leaners can

create a positive social image in a classroom, which

is virtually their society in their campus life.

3. Readers are also referred to Kaneko (2012) for
a similar program, where lecturers are presented as
ideal future goals for students though in a different
college situation. Thanks are due to Professor Joseph
Falout of Nippon University for reminding me of this

research.
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