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INTRODUCTION

Part A oonteins 4  general comments on Tarlolw aspeots of oonputsr aoloneo 
1 I,  

education, particularly that for tha mass* Part B desorlbes aoaa of tho oonorete 
I 

examples oarrled out successfully* 

A* GENERAL COMMENTS v
i 
'l *• 

A1 * Programming. Study on ooaputara Bust start with programing*   It ia only •:!
i

through programing that gata good inaight in tha field of oonputar solenoe ' 
.. 

   ona          ij
and oonputar applications* 

Computer programing education without aotual praotioea oan hardly bn useful* t 

Therefore there should be a good ooaputational faoility and an adequate anount of 

machine tine available to the students* 

Programing ia no longer a speoial skill owned by a snail group of professional 
il

people* Like driving, it is a skill required of millions of people* 
1 :■] 

Eduoatlon aimed at produoing a huge army of professional "programmers" as suoh 

\ iis not giro programing   rooomendable* Instead, we should  skilla to managers#
< 

 
■ 

business people, engineers, soientists, eto* —• praotioally all people who oan 

eontribute to the use of oonputers* .‘3 

A2*__CoapBter golenoe Education in Universities* On the graduate level, 
.(

specialised courses (departments) in oonputer soienoe are desirable* However, in 

the countries (e* g* Japan) where usual praotloe is to put a graduate course 
* 

corresponding
•»

upon a  undergraduate department, a great oafflsust be token so that 

a particular disoipline will not monopolise tho graduate.course, thus alienating

other eloeely related disolpllnee* It is much reoomvendable to have a graduate 

oourso organised upon several undergraduate dloolplines, with an inter-departmental }

■;. ;■ V-ua.yv j,tho »* 
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On the undergraduate level, it ie not sure whether establishment of a epeoialiied 

* 
department of oomputer eoienoe la reooaaendable or not* Arguments against it are |!'f,

ii| 
ae follows« 

i . 1 

Firstly, computer soience and information processing have many different aspects, 
and they are being handled in many well-established departments — sleotricity and ( ■ 

« I 
 

eleotronioa, meohanioal engineering, mathematics, applied mathematics, mathematical 

engineering, sto* Establishment of a new department may deprive the most attractive 
/ 

aotivities of those departments* Aleo the new department nay have a long tint of 

struggle before it beoomts a really unified department* 
• • 

Seoondiy, oomputer science is still too young to be a disoipline on the under¬ 

graduate level* Undergraduate education without a baokbone of disciplining can easily 

deteriorate into a orum of fragmental knowledge and information with very short ■ 

i 

length of life. 

Thirdly, universities oapanble of establishing suoii a new department aim already 

too big and threatened by the student riots* Vo more expansion is desirable there* 

Forthly, small universities nay jump to this opportunity of expansion* Ait 
i; 

they often laok the prestige to attraot competent faoulty 'members and good '
t 
 
I 

students* A department with a nioe name and poor reality sill oauss 
i 
a great problem

. * * i

in the future* 
• 

* 
1 i I 
t ’ 

’ Computer soienoe as general eduoatlon is vary important and must be given to , |
almost all students in all fields, muoh like language education* 

There are two conditions about when to start this kind of education i— 
' 

. 
i 

i] 
(l) The earlier, the better* It does not require muoh previous knowledge and henoe j.j 
oan be treated on freshman or sophomore levels* (2) It is important that one can |j 
utilise the skill profitably soon after he aqulreo it* In this sense, to incorporate 

it into a course on differential equations or otatietios will be a good idea* j 
i 

i Combination of oomputer programming with numerical analysis into a course is another 
i approach,’ 

*. 
Any, way, it is very essential to provide the students with sufficient facilities 

for praotloo — oomputer itself, input machines, and programming advisor)?* 

* 
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Use of oomputers In other courses must be encouraged* In Science end Engineering* 
there ie no problen here* The faculty members there are already Tory anxious* 

(Only thing neoeeaary ie again proriding the flood facilities*) In other branohee* 

speoial oare mist be taken to pronote this* 

AT. Educational Engineering* It is Tory important to inprore the effioienoy 

of higher education, and it can be aohieved through extensire use of oonputers* 
Audio-ritual methods, programmed learning, ooaputer-assistsd Instruction, and Simula**

!il 
tlon are eons of the promising approaohes* Bold and large-ooalo experiments are due* 

t 
Those experiments can beat be addressed to the computer solenoe education 

itself, though they should not be oonflned there* Experimental unirereities are A 
hr 

vorth considering along these lines. ' 
,!|!

Ad. Computer Education in Lower Schools* Junior Colleges are functioning at 
*’i 

present as major souroes of junior programmers, especially girls* However they must 
be well trained in order to be useful. Also general education should u>t be negleoted* 

: ' ’ 
Technical and commercial high sohoola must be swell equipped with computers A

' 

so that their          
t

 
 

products will be adequately prepared for the works
I 
in computerised *• ’ A

i 1
)\

 

 1 
environment* Workshop training should be provided for those who intend to sbe <>.. 'A 

speoiallsts in oonputers* i i 

B. CONCRETE EXAMPLES 

B1. Introduction to Computer. Programing.and Jfuaerloal Jjafiaifta The Faculty , 

of Engineering of a university gives a oourse of the above title to sophomore students* 
The classes meet one hour and a half every week for 12 weeks* 

I! 
This year, it is being given to 600 out ef 930 students* Vest year, it is hoped 

to be given to all Engineering students* 

The contents are* .11 (V : i 
i-' * i ,

 
 l 

.f 
1. ) 

1. Operations on real numbers (with input and output) i 
jump)*

• 

(dsoision and  
. -!,vv iff 

2* Minimum value  .* 

 
/V1- -1 < 

\ »* , * . % 
3* Sum of produots (array and BO-loep)* ' '! ‘i, A yi'':.! * • 

4* Solution 'V ef algebraic equations* •  > '■> ■ 3 

(3) 
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5. Taylor
i i

 series.
 > 

  
■' -r >< , 

'1 1 i 
, , 

Tv-vV
! •*' '■.:'/v7V  

 V, '!!}'I'll 
. 6* Linear aquations* 

' ' 
• t, .'V !-i:' 

 
• 

N
7* Least-square approximation* 

6* OXrdinary differential equations — Euler method* 

9* Subroutines without arguments* 

10* Subroutines with arguments* . . ' '

11* Functions. Simpson's nils* 
i 

12* Eigenvalues  method* i'i of a matrix Jaoobi  

Three programming exerolses with aotual runs are required* 
.

1
I»;j 

JtogJ&MPgJfrm*?. jfl JLcmTOtor..ABPUM$lBWi Government of Japan 

is fixgoing to give the seoond course of the above title as part of its Teohnioal 

Cooperation Schemes for developing e nmtries with the Support of the International 

Computation Centre* 
• \ kV

The duration is for two months* 16 participants will be aooepted* 
(

The ourrioulum consists of five oategoriea
 

  as followsa 
., 

■'1 ,’’l
I, 

(1) Lectures and exerolges on the fundamentals of, jrpgrammjLog* 
■> 

(a) Fundamentals of FORTRAN, arithmetic operations* oontrol statements* arrays, I i1' 

funotions and subroutines* (b) Mean and variance* ourre fitting* inversion
< 

 of 
-v • 

matrix* oharaoteristio roots and Mor.te Sarlo methods* (o) Logioal oonoepts of 
, » » 

i , 1

item* record and file* flow chart, Input/output media and operating system* 
M 

* 4*1 

, (d) Efficient operation of oomputers* system monitor* job monitor and time-sharing
■ 

, system/
:

• 'i 

v 

! (2) Lsotures and demonstrations of various computer applications, — . 

I 

Statistical worlds* national eoonoaio planning* Information retrieval, trading 

statieties* information on labor market* taxing calculation, fare calculation in 

a telephone company* planning in the 
 

eleotrio power industry* applications in 
i

 broadcasting* applications in construction* inventory oontrol and production oontrol* 
. i 

aerial survey* applications in fisheries* statistical analyses in agriculture*

(3) Ieoturos_j>f group discussions on — History of oomputers, 

on-line real-time system* pattern recognition* graphio display* analog elements 
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and hybrid system, simulation, processing c? verbal information, computer applications
i 

in education, procedures of introduction of computers, administration of oomputer 
oenters, future trends of oomputera* 

jll(4) Term project, — amuuuLa, programming and operation about the problem j; 
"■ seleoted by the participant* 

(5) Guided tours. — Bureau of Statistioa, The University of Tokyo, Seat 

Reservation Center of the Japanese National Railways, NEK(Japan Broadcasting 
I 

Corporation), Japan Moteorologioal Agenoy, A ateal and iron plant, a department store, 
University of Kyoto, University of Osaka* 

Many tutors will help the participants in szaroises and tsr* projects. 
B1. NHK Coamtter Course. KHK(Japan Broadcasting Corporation) put a computer 

course through ite educational TV ohannel, from April to Ootober 1969, one hour < 

every Sunday, with re-bro&deasting on the following Saturday* 
Avisost a million copies £f the textbook have been sold* The film reoorde are 

also availsbis* The entire set of 26 shows will be put on the air again twioa a 

week from Ootober 1969 to April 1970* 

• 

 
•

The eontenis aret 
 • t 

(1) Arlthmetlo operations. — Differenoa of two integers, profit, input/outpmt 
devices, summary* 

(2) Decision and dump. — Inoome and paymant, mail fare, stature of pupils, !| 
' I 

selecting a dog* ' 

(3) Array and repeated operations* — Annual Inoome, tax rates, sud-of-ths-
, • !|. 

year adjustments, tax for the bonus* 
/ 

Computer architecture 

(4) File-prooeasimr,, — jJternal sorting, merging, sorting of massive data, 
report-writing* 

(5) Operations on real numbers, — Representation sf real numbers, bonne, . 

oomputer time, quadratic equation, equal’s root* • i *
' 

(6)  
if

 fi$w
!l 

Simulation* Model-building, diagram, program and resuits*
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How to atufor from pc* on. 
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