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1979 high school graduates:
United States 3,160,000
Japan 1,383,533
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FIGURE X-X U.S.-Japan science and engineering education pipeline. SOURCE: Compiled from
various sources by the Office of Japan Affairs.
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Japan 1,383,639

209,000
150,000 ?
100,000 A —d— United States
' —&— Japan
76,163
$0,000 4
21314
4,892
0 ® 548

1980: planning
engineering |
concentration
1950: enginearing
PhD

1984: engineering BS
1886: engineering MS

FIGURE X-X U.5.-Japan engincering education pipeline. SOURCE: Compiled from various sources by
the Office of Japan Affairs.
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U.S.-Japan Joint Task Force on Engineering Education

| Introduction

2 K-12 Education of Future Engineers

() General Features of K-12 Education in Japan and the United States
0 Organization, Control and Funding
® Learning -
@ Teaching

f) Issues and Challenges Related to Engineering Education
® Overall Performance of the K-12 System in Mathematics and Science
® Developing New Approaches to Improved Performance
@ Promoting Interest in Engineéring and Technical Careers

® "Technology in Education” and "Education about Technology”
3 University Entrance Issues
4 Undergraduate and Graduate Education
4A. Undergraduate Issues
4B. Graduate Education Issues
8 Life Long Learning in the Engineering Education Environment

8§ Meeting the Challenge of "Global Engineering”

7 Possible Conclusions and Recommendations
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'I‘able 1: The future eng:.nec.r at \.n'xive.rsit:y entrance

to inflate t:he Japanese fJ.gu:m in terms of purchasing power) .
Japanese flguxes fmn Mi.nistry of

figures include special education -choolu
Education, Science and Culture,

('lbkyo atry of Finance PrintingBureau 1992)

Expected ® Defined by national ® Defined locally, w:.de
Competencies || curriculum, entrance exams variations between regions
and individual students
® Excellent grounding in
factual knowledge, routine @ National math and science
' skills standards being developed
(not natianal curriculum)
® Extensive remedial
programs at colleges and
universities for incoming
freshmen
Resources ® $6,460/pupil annually ® $4,770/pupil annually
across K-12 (1) across K-12 (1)
® Teachers relatively high ® Generally well equipped
status schools (over 98% of public
schools use computers in
® More total classroom student instructicn; 26% of
time, more time devoted to senior highs have satellite
math and science compared dishes)
to U.S.
: ® Ratio of classrocm
® Ratio of classroom teachers to non-teaching
teachers to non-teaching staff = 1.22 (1990)
staff = 2.19 (1991) :
Institutions || ® University entrance @ Strong local boards of "
examination education
® Ministry of Education @ Strong teacher’s unians
® Juku (cram schools) @ Growth in alternatives to
: public education
Issues & ® Declining interest in ® Low overall performance
Concerms pursuing science and
engineering careers ® Declining interest in
science and engineering
® Ability to do creative careers
Notes: current currency, at ¥100 per dollar (tends

Japanese

Scilence and Qulture 1991
and the U.S, figures from U.S. Department of Oommerce, Statistical Abstyact of
(Washington, D.C.: U.S. Govermment Printing Office,

Source: Compiled by the NRC Office of Japan Affairs from various sources

1993).
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3
University Entrance Issues

(To be drafted later. The Japanese members have provided a large amount of background
material. The U.S. group heeds to assimilate this and do some additional work to get
complementary information. OJA hopes to produce a draft by early March. The points made in
the draft will follow the input we receive from the Japanese group. From our discussion in
November, we assume that the Japanese members want to raise concerns about the long-term

impacts of keeping the current system, while calling attention to technical improvements made in
recent years.) '

L. Post-high school engineering education structure in the United States and Japan
A. Types of post-HS education for engineers
1. Technical colleges to universities
2. State and private universities
3. Numbers of higher education institutions
4. Mechanisms of central/local control
B. Hierarchy of institutions on Japan
1. Pyramidal structure
2. Contrast with diversity and control in U.S.
3. Accreditation (briefly mention, more detail in Chapter 4)

II. Examples of actual entrance criteria in both countries
A. Japanese NCT
B. U. of Tokyo
C. Lower-level Umverslt'y test in Japan
D. SAT
E. Comparison summary
1. Content
2. Breadth (incl. foreign languages)
3. Non-examination criteria for entrance

I1I. Preparation for entrance examinations
A. Pre-selection of appropriate institution
B. Methods of study for entrance examinations
C. Influence of exams on K-12 curricula
D. Role of cram schools (juku)
1. Statistics on juku attendance
a. Percentage of students by age
b. Hours per week
2. Methods of juku instruction

OHP7

EAIJ Information No.66 ./ 1997 ¥ 5 A 17



RoTWETHLHEYELWTNRE S, M I,
INBRTELHEIBLRPALBREEELTKED
BB TERIBERBDHBLENI L TTNbD, I
AERELY, THN)MERISWET,

FRhb, FREEHITTOANSL k&R T
B, WANBLRREZT 4% LTEY E¥88,
TRAUABEEHYL IR TONEERZBENE W
HTEEDVTIX, K BXROHBR LTI T
AYBFHEEZIEL VoTWVD, BERDOAER
BREERBLLVOE LW LI RERISVE
TN EL, THIIHIBRELEREOLZANT
EVELT, TNRAOBAOERTTR, L
AANFERBREEL WO DRKREREREEYE X
TWB, RAFERA L N—T, WEITHKEKRE
OREFCHBLNE LT E L, YEHIARE
VE—IZBONELEOT, SEIZ—HBIZHTY
N TT AV hodEF LRI L. ARV
Z—DFIEODEELLENE VI ZLEHFEXD
DTT, HOAREL Z—DORBERERDOEKE
BROTW B AR 2D /T, FEHICY —
XF 7N 2 o7, BENZHDHWVI=w—7
— FPAREBERDZ TR EL, DhifRF
DENETNEFTOARE A EDENIT, #E
KWVWWREBRETETWS, £z, DR THLEEA
T TEENL» 2V REZDEL WS
LEEBOLXDZHDOTTND, TAYADOA
BEEZIZ, T, BARRWE#HACRLERN S
ARBENTE TSR, LWIFERRBEDT,
FIRTT, €I Ce2WAEE, TI/=bNiC
REEFORELRBHTE > TAERBROME
HEINETLLEY, LALESEEL LTEX
B, BERVRLAXRDKENIMALHRY v
7 DEENP OV o TRREEICH TRV, BRI
SREZRIIHKIALLTW3,

BYBIZ. ZREEIEONVWIZEhEni L,
HBLREWHFETHL, KELIIL BHNED
biIIT, KRREIEADOHBAEANBZZIRE DT
TV ENWS T R —ERAELBZDTT,
TREEIT. BHOBRVARE IR-TEFIAYL
SVRDEINL WS ZEEBEZBDITTTND,
2L IR RebiT T, LeRoT, ¥EFIHC
ik, WEDw—7—FAFRIZLA, FZICH

18

EREOELWE ZAICe/NVEDITA-HIZ, R
BHoBEL—4ABMEXTTORBEEREI LI
FRITHNCAR B ZF—DFRBo L3 LD
EBHPMAA L DOLBIXTROTIN, €5
TR T, ZREERFXTNDHI LI, bd
WHRRMEEZZXBREEOIOTY, ViR
Thr3BEICeVEDIT T, b ORBEITAR
DCEZ > TRITRVIEEXDR, B2
WCRIBEDOFIHTL 2ERELEIZOPIZH TS
BEEOEENORERMIZNVEDITREVEN
DT, X, RREZEDOANRE IV kg
EXTHEXB 2V ZATLET £ L) OB
FTEHEDTTIHNEL, E5WHIZ L&HFHb->T—
ERMPLBHDIZOVTH, AYUKEY 9, %
REDABBLRLALHERTESENLEVIL, £
I TRBVWES S EBWET,
AbELSIBbOXET, HDARMEEZHEAR
WT, HISHNLKRD 6 B THR YKL TTRAE
EEDT, BELWHEZ—2HLT, ey
=TIR—BOVELELERMIBXE/EOT
RITRIEVT 2V, Ruos) RNy e ROBEA~
BoTWW KO RDIEDRAENL, £HWV)
MEEZHLTHELE DR LEI>DTIMN, &
bEb, IREREFEARIELEE>ITREL, 5
HbETEARIEZ LEOZRENRER L T X,
EHILELILOKRERZSSNET L) LEbh
Z0TY, EHWVDHIET, NI EL ek
PEELVEERZ SV ET,
REHBCSEELTH, BHHAH. K¥EBHK
BIZOWVWTNANAELAWVWE L TEY 348,
INIET AV HITH, EObARIERTINI
TAVIDEINREZS2TND, &, Ehb, b
FVHLEWTZR2VnDTY, 2, —BY
LAWB&IZ., FLyEAATRIIMI TTHM
b, MITTIE. AFRBRORLY FiXWaAnsdh
DEITH, AZOFME LB 0T0OFEME %
ETHLEORBEENPROVVWIY L— 50
BHYET, BATIE, HRKTER- LI LERD
E0TTR, 2 L— 3 rBe BT,
HRIEKFEOFL, 2nEBoLenEd,
X, BY. TRRZHEZEO I LEBERE
TELDED KRBT, UL, FEOEMN



Table 2: The en_gineer 4-5 years after entering a company

" JAPAN UNITED STATES
Expected ® Possesges detailed ® Knows engineering
Competencies || knowledge of the campany methodologies of a
and peers in other particular facility,
functions business division
® Carpetent in 1-2 specific | ® Deep competence in cne
technical areas (R&D technical specialty
engineers)
’ ® Demonstrates personal
® Functions well as part of | respansibility and
a team initiative
® Top performers could be ® Is likely working at
sent to U.S. grad school, second employer or ready to
or will assume first change enmployers socn
supervisory position in 1-2
more years
Resources ® More resources overall ® Initial OJT is job
for continuing education specific and not very
than at U.S. companies? extensive
® 1-2 weeks general ® Most companies above a
training, then 6 months OJT | certain size provide
resources for continuing
® large companies have education, mostly ocutside
extensive continuing the company, but the amount
education programs for varies widely
engineers
@ Varying support for
® Conferences, etc. participation in short
courses, conferences, etc.
Institutions [ ® Lifetime employment @ Technical societies
® Paper doctorate ® Job mobility
opportunity
¢ Distance learning
@ Technical societies
Issues & ® Capability for ® lLack of "good research
Concems independent research jabs" due to defense cuts,
corporate restructuring
® Future ability of
companies to invest in ® Appeal of engineering as
continuing education a career
® Appeal of engineering as ® Salary structure
a career
® Salary structure
Source: Compiled by the NRC Office of Japan Affairs from various sources
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Chapter 5
Life Long Learning in the Engineering Education Environment
Outline

a. Profile of engineer's career in US'
e Background,
-Economic Context for Engineering Careers

-Expected Competencies of Engineers Entering the Company
~Other Charscteristics of US Engincers

¢ Generalized template w/intervals 0-5 yrs, 5-15 yrs, 15-30 yrs with leaming/training events

highlighted
b. Profile of engineer’s career in anan

»  Background.
-Economic Context for Engineering Careers
-Expected Competencies of Engineers Entering the Company
-Other Characteristics of US Enginecrs

* Generalized template w/intervals 0-5 yrs, 5-15 yrs, 15-30 yrs with leaming/training
events highlighted
c. Comparison of engineer’s career in specific compames in same industry"
d. Comparison of attitudes toward contmumg education',"™"
e From the perspective of companies
¢ Corporate context for continuing Education in Industry - US
+ Corporate context for continuing Education in Japan'
e From the perspective of individual engincers
¢ Consequences of lifelong employment versus employment mobility in the us'
e. General comparison of life learning experiences over these career cycles
» Profile of leaming events over careers’
» Organization of continuing education in US and Japan
* Data on industry spending on continuing education in both countries
f. What are mdlvndual engineers and compames seeking in their continuing
education programs?™
o s there a common curriculum to satxsfy thcsc needs of several different approaches?
» Examples of programs in US and Japan'*¥i
e What are the delivery mechanisms
g. What are the roles of the parties in continuing education delivery organizations
in the US and Japnn" é
e Individual
¢ Company
e  Universities
= Technical Societies
h. What are the forces of change in continuing education in the US and Japan (what
is common and different)'™
I. What are the common issues and differences in both systems
e How are they being addressed?
e What should be further considered
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IV. University application and acceptance in U.S. and Japan (comparisons) -
A. Ratio of applicants in public and private institutions
B. Effects of failure (on exams) in U.S. and Japan
1. Re-application possibilities
2. Social problems
C. Field preferences of applications

V. Correlation between performance in undergraduate program and entrance exam
performance

VL Influence of entrance examination in Japan on education
A. Teaching in public schools
B. Responsibility of public schools
C. Students! leaming and thinking habits

VIL Transfer students in the U.S. and Japan (role of two-year institutions

VIIL Conclusions: Influence of entrance examination procedures and standards on
engineering education

OHP10
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