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INTRODUCTION AND METHOD

THE MECHANICAL UNIVERSE is a video material for use in a high school cur-
riculum in America?
Among its 16 topics® NEWTON’S LAWS was chosen as the first listening and

spelling material in English for a class of 51 first-year students of Depart-
nment of Information and Computer Sciences of Kanagawa Univercity at Hiratsuka
after discussion with the teaching staff. The decision was unanimous. The
content and the basic technical terms it covers are familiar to the science-
major students in their native language. Most of the students are 18 or 19
years old, and they are graduates of public high schools. They were not sup-
posed to watch or listen to the dubbed version, since they had learned
Newton’s laws in a high school curriculum. The major purpose of using this
particular video material was to improve their listening and spelling ability
in English. The students started listening and transcribing NEWTON’S LAYS in
June. The list of technical words and names (Table 3.) was given to the stu-
dents to use during the summer holidays (8 weeks). All the students finished
transcribing the rest of the text by themselves and handed it in at the last
class of September, 1989.

The process of improving their listening and spelling ability in English
went as follows:

1. In the Language Laboratory the students watched the video while recording
the narration on their own tape.

9. The students listened to the tape and wrote down the commentary. At the
end of the class they handed in this copy. They were encouraged to use a dic-
tionary.

3. The students took the tape with them so that they could listen to it at
home for a week.

4. The teaching staff corrected the dictation with comments and returned it at
the beginning of the next class.

5. The video was shown for the second time, and the students continued
transcribing the commentary. Most students took notes while watching the
video. The video was not shown at the third lesson. The students listened
only to the tape.
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6. Before the summer holidays a list of words was given to the students so
that they could finish transcribing the rest of the text by themselves. There

was a great difference in progress at this stage.
7. At the beginning of the new semester the whole text was shown on an OHP,

and the students corrected their own transcription with a red pencil, and
handed it in.

Table 1. List of Technical Terms Used in NEWTON’S LAWS

acceleration ® % law

% % actionf(act) * ¥ mass.
Aristotle(Aristotelian) % % pathematics(mathematical)

% % body % mechanics( * % mechanical)

% % classical mechanics * momentum

* % comet ® % nmotion

*® component Newton

% % condition parabola(parabolic)

% % constant % % physics(physical)
Descartes * planet

% % direction % % principle

* dynanmics projectile

* equation # ¥ reaction

% % external force % % resistance

% % falling body ¥ % rest

* % force ¥ % science
Galileo ® % straight line
gravity synthesis

% % horizontal(ly) trajectory
Huygens ¥ % universe

* inpetus * vacuun
inertia vector
interaction(interact) * velocity
Kepler % % vertical
kinematics

% ----at college (first and second years) level

* % --at high school level

(by SHOGAKUKAN PROGRESSIVE ENGLISH-JAPANESE DICTIONARY, Znd edition)
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Table 2.

Frequency of Occurrence of Technical Words Appearing in the Text

(technical words)
acceleration --------
action
Aristotle
body

classical mechanics -
comet

component
condition
coenstant

llescartes
direction
dynamics

equation

external force
falling body
force
.Galileo
gravity
horizontal
Huygens
impetus
inertia
interaction
Kepler
kinematics
law

mass
mathiematics
mechanics
momentunm

motion
Newton
parabola
physics
rlanet

principle

progjectile
reaction
resistance
rest
science
straight line
synthesis

trajectory
universe
vacuum
vector
velocity
vertical
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(frequency of occurrence of techinical words appearing
in the text)
16 230 AT R A S A R Rk S fok
10 Aok ok Ak

1 %
13 %% o S o e e e e s e o

1 %

4

B RO ARk

1 A

I ST AR Rk Rk k

Z ok

B AR ARAAN

2 K%

3 fhk

21 PO A T A A A A AR AR A A A
10 AR AR A kA%

b AAAKRR

4 Ptk

1 %
14 S Ao o Aok Aok Aok
B ARARAKNAR

2 ¥k

1 %
18 PR AR A A AR A AN

22 SRR AR AR A R A
2 Aok

4 2Tk
2 Tk

% indicates 1 occurrence of each word.
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Table 3. The List Given to the Students

Aristotle Kepler
component kinematics
dynamics momentum
Descartes parabola
Huygens synthesis
impetus trajectory

The above words appeared in the latter half of the text which
most of the students transcribed during the holidays. Because

of this a higher proportion of the students was able to identify
these names and technical terms.

RESULTS

The results shown in tables 4 and 5 concern the correct identification of

words by the first-year students. The words are from the text NEWTON'S LANS.
The table 4 shows the students’ difficulty in identifying them in the English
context, and table 5 in spelling then correctly.
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Table 4.
Listening

Percentage of Students Identifying Word at First and Final

(technical words)

([irst - final)

0% 25% 5Q% 755 IOQ%
acceleration -------- 53¢ - 100 EEEEENEEREEEBRENOOCOOOOOO
action ~--~-rc-renand 55% — 100 EMEEEERENERERROOCOOCOOO0O
Aristotle ----------- 70% ANEENENEERENNEN
hitly === em——— 7% — 87% MOO0O0O00000O0O0O0oooad
classical mechanics - 60% EEEENEEEEEENR
comel =-m--se=se----- 72% EEEEEEENNEEENREI
component ----------- 67 —» 779 WMENAERAEREENNEREREOO0
condition =========-- 73% AENENEEEEEEEENN
constant ~------=---- 7% - 6% MOODOO0ODOOOO0O0OOooOo
Descartes ---=--=----- 73% ENNEREENEEEREERENN
direction -~--=--=---- 733 - 93y BEISAEEEEREEREERNERNOOCO0O
dynamicg -~-==-====--- g0 = 90 EEENENEENEEEEEEESOEEEREEN
equation ------------ 50y - 97¢Y EENBEBEREROCOODOOOOON
external force ------ 3% - 62 EEEEENERNOCOCOO0
falling body -------- 21y - 40 mEEROOCOO0O
force ~--==-srrnecna- 100 - 100 EEEEEEENEEENEENENEENEN
Galileo ------------- 3y - 06 EEEEENROCOOCOOOO0O0OO0OO0ON
gravity --rememmmenms 33y - 69% EMEERERERNOOOOOOCO
horizontal ~----=---- 274 —» b5y WEEREROOOOCOOO
lluygens =--==-=====-- 67% EEENEEEERENEEENNI
impetus ----=-------- 474 » 50y EEEEERENREQDO
inertia ------------- 10 - 48y EEROOOOOO0OO0
interaction -~------- 3% - 59y MENERERENNOOOOO0O
Kepler ===------c---- g0% HEEENEEEEEENEENEEREN
kinematics ---------- 55% NEENNENENEN
law ==-==-smsommeonn 33 —» 83 EEREREERNOOOOO0OOOCO0N
BAGE =----s---meeeass 87 = 033y EEEENEENNEEEERNEEEEO0
mathematicg ---=----- 57 - 90 EEEEENENEEENEEREOCOCCOOO
mechanics ----------- 57 - 733 WMEEENEREEEEBRUOOOO
momentum =-----=----- 7% HNESEEENEREEEENENI
motion -------------- 87 = 073 MUNNENENEERNEEEREEEREOOC
Newton --=---===-=-u-- 40 - 93y EEEEEERENROOOCOOOCOOOOQN
parabola ------------ 37 - 77y MEEENEERUODOOCOOO0
physics ------------- 62 - 70y EENEEENEREEREEROO
planet --------=----- 83% EEENNEENEEREEEREENA
principle ----------- 7% - 66§ MODOOOOOOOOOOOn0
projectile -==-==---- % = 768 ROOO0DO0O0OO0OO0OQOOOOL
reaction ------------ 50~ 7% EEEERERNEEERROOOON
resistance ==---=------ 30% EEEEEN
rest ------="-varcoos 233 - 67¢ MEREDOOOOOOOO0
science -----=-c-r-m-- 87% EEENEENNENEEEEREEN]
straight line ------- 24 - 83 MmEERENO0OCOOOOOOOOO0
synthesig ----------- 53% EEEEENEEENN
trajectory ---------- 24y » 633 WMEERERNOOOO0O0O0Q
universe ------------ 67¢ - 93 EMEENEENEEREEEENOOCOOO0
VAaCUUM =--=-========= 3% [ ]
vector -------------- 508 » 97y EMENNEERERREROOOCOCOOOCOO
velocity ---==-=-=-=--- 33 - 90y EENEERNNCOO00000O0O00O0
vertical] ------------ 33 - 67 EmEEREEENOOOOO0O00

B indicates that "at first listening” 5% of the students identified word.
U indicates that "at final listening” 5% of the students identified word.
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