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IN-HOUSEEDUCATIONANDTRAINING

INTRODUCTION

OFEDPPERSONNEL

Japanesecompaniesaremanagedina

fashionpeculiartoJapan.Thetypical

Japanesecompanyisruninaverypater-

nalisticmanner,beingcomprisedofa

varietyofsystemssuchaslifetimeem・

ploymentandsenioritysystemsand

havingitsownin-houseenterpriseunion .

PersOnneltrainingProgramsalsoreflect

thismulti-systemapproach,beingimple・

mentedinWaysthatcoincidewith

thesevarioussystems.Theeducation

andtrainingofEDPpersonnelareno

exceptions.In・houseEDPtraining

programsareusuallydevisedandcarried

outinlinewithacompany'sbasicem-

ployeetrainingPolicies.

Thisarticlewillbeginbytouchingon

thespecialnatureofJapanese・style

managementandthenproceedtodes・

cribejusthoweducationandtraining

programsaimedatEDPpersonnelhave

developedwithinthatparticularstyleof

management.

JAPANESESTYLEMANAGE-

MENTANDEMPLOYEEEDUCA-

TION

JunroEmura

DataProcessingTraining

lBMJapan,Ltd,

EmployeeeducationatJapanesecom・

paniesisgenerallycarriedoutbyad・

roitlyincorporatingvarioustrainingpro・

gramsinto・thepeculiarstyleofmanage・

mentpracticedatthosecompanies.MQst

majorJapaneseenterprisesadheretoa

verypaternalistic,family・likemethodof

management.Basedonthiskindof

paternalism,thesecompanieshavees・

tablishedlifetimeemploymentsystems,

systemsforpromotionsandsalaryin・

creasesbasedonworkerseniorityanda

uniquelyJapaneselabor・management

systemconsistingPrincipallyofenter・

priseunions.Inlinewiththesevarious

systems,Japanesecompanieshiremost

oftheiremployeesstraightoutofjunior

andseniorhighschoolsanduniversities

andsetabouteducatingthemprimarily

viaon-the-jobtraining(OJT)andjob

rotationsystems,anapproachwhich

ensuresthathumanresourcescomeup

tocompanystandards.Thisfbrmof

education.andtrainingappliestoEDP

personneltoalargeextentaswell.

Basictrendsintheeducationand

trainingofemployeesatJapanesecom・

paniescanprobablybecondensedinto

f()urmajorareas.Theseare:

1)Employeeeducationprogramswhich

emphasizethelong・termnatureoflife－
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Fig.1. MethodsOfSecuringEDPPersonnelAtCompanies

UsingIBMGeneralPurposeComputerSystems
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Fig.2. MethodsOfSecuringEDPPersomelAtCompanies

UsingtBMSmall・ScaleComputerSystems
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timeemploymentsecurity,i.e.thedeve1・

opmentofnon・specialized,`jack-of-all-

trades'typeemployees;

2)Trainingbasedprimarilyonjob

rotatlon;

3)Thecultivationofemployeeswho

meetwithacompany'sownpeculiar

standardsandcharacteristics;and

4)Thedevelopmentofpersonnelde'

votedheartandsoultothecompany .

METHODSOFSECURINGEDP

PERSONNEL

Inspiteofthefactthatpersonsskilled

incomputerhardwareandsoftwareare

instrongdemand,Japaneseemployment

policiesgoalongwaytowardsensuring

thatacompanyiscapableofsecuringand

retainingsufficientcomputer・related

talent.Thepracticeofonecompany

hiringexperiencedEDPpersonnelaway

fromanothercompanyisn'tveryevident

inJapan.Instead,thetendencyhereis

tohirenewemployeesstraightoutof

schoolandassignthemtotheEDP

departmentorreassignpersonnelfrom

otherdepartmentswithinthecompany

topositionsinEDP.Alotoftimesa

companywillsupPlementitssystems

engineerswithtrainedprogrammers,for

eXample.

Followingtheoilshocks, .Japanese

enterprisesfbundthemselvesinaperiod

ofstableeconomicgrowthasopposedto

thehigheconomicgrowthperiodthey

hadenjoyedpriortothoseshocks.

Thissuddendropingrowthtendedto

putadamperonnewhiring.However,

inthecaseofEDPpersomel,theten・

JipdecReportNo.53 4

dencytorelyonthehiringofnew

graduatestofillouttheranksisas

prevalentasever.Firmsrelatedtothe

infbrmationprocessingindustryaside
,

mostcompanieshireEDPpersonnel

asregularemployees,notinformation

processingspecialists.Thoseenter・

prisesnotrelatedtotheinfbrmation

processingindustrywhichdohiretheir

EDPpersonnelonthebasisofspecialized

skillsrightfromthestartarefewandfar

between.

Figuresland2citeseveralexamples

ofmethodsusedbyJapanesecompanies

tosecureEDPpersonne1.Thefigures

apPearingthereinaretheresultsofa

questionnairesurveyconductedinl982

bytheIBMUserSociety.

Thistypeofsurveyiscarriedout

everyyearbythatSocietyandtargets

itsownmembercompanies[1】.These

resultsweredividedintotwobroadareas,

thosepertainingtousersofgeneral

purposesystems(IBM43300rlarger

systems)andthoseofsmall.scalesystems

(usersofIBMS/34,S/38andS/7sys-

tems).Figurelshowstheresultsfbr

generalpurposesystemusersandFigure

2,thoseforsmall.scalesystemusers.

Bothofthesefiguresindicate
.someof

thevariousmethodsusedbyJapanese

companiestosecureandretainEDP

Personnelbyjobcategory:analyst/

planner,programmerandoperator.The

questionnaireswerefilledinbythe

analyst/Planners,programmersandoper-

atorsatthevarioususercompaniesand

theirresponseswereanalyzedtodeter-

minewhichofthemethodsforsecuring

EDPpersonnelwerefelttobegiven廿le
`



mostpriorityattheserespectivecom-

panies.Methodsfelttohavethemost

priorityaremarked``firstpriority,"

thosewiththenextmostpriorityare

marked``secondpriority"andthose

felttobeoftheleastpriorityarelabelled
``thirdpriority."Thesefiguresalsoshow

thepercentageofthetotalnumberof

respondentsbyjobcategorywhoreplied

toeachquery.

CAREERSVSJOBROTATION

CAREERS

MostJapanesecompaniesdependon

therotationofpersonnelfromonejob

toanother,onedepartmenttoanother,

asthebasisoftheiremployeeeducation

andtrainingprograms.Thismeansthey

areanythingbutspecialistoriented.

ThisfactisevidentevenfbrEDPper-

sonnelwhorequireahighleveloftechni'

calskills.Inotherwords,thecareersof

EDPpersonnelinJapanaren'tatall

ClearinmOStCaSeS.

Japanesefirmsoutsideofthosere-

latedtotheinfbrmationprocessingin-

dustrywhichcurrentlyhaveEDPcareer

developmentschemesinplaceamount

toalittlebetterthan10%ofthetotal.

Ifweincludethoseenterprisessupposed・

lyconsideringtheestablishmentofsuch

careerschemesinfuture,thisfigure

risestoonlyalittlelessthan20%.More・

over,onlyaveryfewofthosecompanies

thatdocurrentlyoffertheirEDPperson-

nelcareeropportunitiesbackthisupwith

anykindofregulareducationandtrain-

1ngP「og「ams・

Thesituationintheinfbrmationpro・

cessingindustryisn'tmuchbetter,either.

Companiesdirectlyrelatedtothein-

f()rmationprocessingindustrywhich

providetheirEDPpersonnelwithcareer

developmentschemestotaljustalittle

betterthan10%ofallsuchcompanies.

Thosecurrentlyconsideringestablishing

suchcareerschemesexceed30%,how-

ever.Nevertheless,ofthosecompanies

thatalreadyhavesuchschemesinplace,

onlyoneoutofeveryfiveareactively

supPortingandpromotingthem.

ingthem.

Figures3and4proVideexamplesof

EDPcareerdevelopmentschemescur・

rentlyinplaceatJapanesecompanies.

ExampleOfACareerDevelopmentSchemeForEDPPersonne|{nTheManufacturingIndustrV

Fig.3.

Department
C1--3Years}

Opereter

{1～3Years)

Department

{2～4Years)

Department

{2～5Years[

Programmer

{2～5Years[ 鵠票

Source:SeeFootnotes2.3.

EDPCareerDevelopmentSchemeAtAnEnterprise

NotRelatedToThelnformationProcessinglndustry
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Fig.4

Apprentice
Progremmer

Senior

Programmer

Apprentice
SyStems

Engineer

Systems

Engineer

S㎝ior

Systems
Engineer

Apprentice

Operetor

Source:SeeFOOtnOte3

EDPCareerDevelopmentSchemeAtAnlnformationProcessingCompany

Figure3isanexampleofthekindof

careersdevisedbycompaniesinthe

manufacturingindustry,whileFigure4

givesanexampleofatypicalcareer

developmentschemefoundatcompanies

intheinformationprocessingindustry .

JOBROTATION

Thesignificanceofjobrotationat

Japaneseenterprisesisgreat .Thefbllow・

1ngslxpolntsattempttosummarizejust

howandwhyjobrotationissoimpor・

tant.

1)Jobrotationisextremelyeffective

asameansofensuringthatcompany

employeesredeivethediversetrainilg

necessaryfbrthemtocontributeposi・

tivelytowardsthecompany'sopera-

tionsuntiltheyreachtheageofre-

tirement;

2)Itprovidesemployeeswithmultiple

skillsacquiredthroughavarietyof

jobexperienceswhichgobeyonda

JipdecReportNo.53 6



:

`

singledepartmentorjobcategory.

.Inthisway
,thecompanyknowsit

cancountonitspersonneltocon-

tributetowardsitsoperationsina

varietyofwaysinthelongrun;

3)Newemployeesjustenteringacom・

panyhavenospecialvocational

aptitudesforthemostpart.Forthat

reason,jobrotationisthequickest

andbestwayforthecompanyto

matchitspersonnelupwiththejob

thatmostsuitsthem,thusbuilding

uptheirconfidenceandskilllevels.

Bysodoingthecompanydevelops

employeescapable

otherjobswell,too;

4)Havingemployees

overalongPeriod

drawbackswhenit

toprovideeach

ofperforming

worker

thatheorshewillfeelisworthd

inguntilretirernent.

toprovidetheworkerwithachange

ofpace,anewchallenge,tostimulate

himbychanginghisjobatappro・

priateintervals.Jobrotationis

justtheanswertomotivatingand

invigoratingemployeesonamoreor

lessregularbasis;

5)Inadditiontorechargingtheworkers

likethis,itisalsoveryimportantto

energizethevariousworksitesand

overallorganizationitselfoccasionally.

Jobrotationplaysabigroleinthis

regardaswell;

6)Performingthesamejobforlong

numberofyearscanleadtoworker

complacencyandeventheperpetra・

tionofcriminalactssuchasthesale

ofcompanysecrets.Toavoidsuch

dothesamejob

oftimehasits

COmeStotrylng

withajob

O・

ItiSneCeSSary

7

asituationandassurecompanywide

securityitisveryimportanttohave

workerschangejobsregularly.

Theabovestatedreasonsshouldhelp

clarifyjustwhyjobrotationisconsidered

anextremelysignificantaspectofperson-

nelpoliciesatJapanesecompanies.

Quitenaturally,then,jobrotationalso

appliestoEDPpersonnel.However,with

thelowrateofeconomicgrowthbeing

experiencedbyJapanlately,it'sreached

thepointwheremanycompaniesarebe・

ingforcedtoreducethenumberoftheir

EDPpersonnel.Sincelayoffsarenotthe

practiceinJapan,theseEDPtechnicians

arebeingreassignedtojobsunrelatedto

theirspecialties,thusdislocatingtheir

careerdevelopment.Thereareapprehen-

sionsthatthesituationcouldwellleadto

adropinoverallperformanceatmany

firms.Theupshotisthatincreasing

numbersofcompaniesarefindingitmore

andmoredifficulttocarryoutinter・

departmentalcareer・orientedjobrota・

tion.

Anexampleofatypicalinterdepart・

mentaljobrotationsystematacitybank

isshowninFigure5.MostJapanesecity

banksrequirethattheirmaleemployees

haveexperienceworkinginoneoftheir

businessoffices.Thisgoesforcitybank

EDPpersonnelaswell.Afterputtingin

betweentwoandthreeyearsdoingre.

gularbankingchoresatabusinessoffice

somewhere,EDPpersonnelarethen

reassignedtothedataprocessingdepart-

ment.

JipdecReportNo.53



ROtationOfMeteEmp|evees...

RotatienOfFemaleEmptoyees.

Fig.5.JobRotationAtACityBank

EDUCATIONOFEDPPERSON-

NEL

Asisevidentfromtheprecedingdis・

cussion,Japanesecompaniesaren'tinthe

practiceofhiringPeoPlebasedontheir

previouslyacquired㎞owledgeortechni-

calskills.Rather,theypreferforthe

mostparttohirenewemployeesstraight

outofschoolandthenprovidethemwith

thejobknowledgeandtechnicalskills

necessarytoperformavarietyoftasksby

meansofasystemofjobrotation.The

basicallysameapproachisusedwhenit

comestotheeducationandtrainingof

EDPpersonnelaswelL

Whenanewemployeeorsomeone

fromanotherdepartmentisfirstassigned

totheEDPdepartment,theybegincom・

JipdecReportNo.53 8

Source:SeeFoetnOte3

putertrainingfromthegroundup.That

is,theystartoutbyreceivingbasictrain・

ingoncomputerhardwareandsoftware,

thenadvancethroughbeginning,inter－り
mediateandadvanceddataprocessing

traininguntiltheybecomefull-fledged

EDPtechnicians.Theeducationand

developmentofEDPpersonneltakesthe

f()rmofOJTforthemostpart.However,

therearequiteafewcompaniesthat

haveregulargrouptrainingProgramsto

helpemployeesacquirebasicEDP㎞ow-

ledgeandskills.

Atthispointwewouldliketointro-

ducesomeactualexamplesofEDPper・

sonneltrainingProgramsineffectatboth

ordinarycompaniesandthosedirectly

affiliatedwiththeinformationprocess-

ingindustry.



EDPTRAININGSYSTEMATA

COMPANYOUTSIDETHEINFOR-

MATIONPROCESSINGINDUS-

TRY.

Theexamplegivenhereisanactual

computereducationprogramineffectat

acertainJapanesegas 、company.The

educationandtrainingsystemforEDP

personnelatthiscompanyactuallycon・

sistsoftwoseparateprograms,oneaimed

atdevelopingsystemsprogrammersand

theotheroperators.Wewillpresentonly

thesystemsprogrammers'trainingPro・

gramhere.

Systemsprogrammersarethosein・

dividualschargedwithdevelopingpro-

gramsandanalyzinganddesigningsys'

tems.Thetrainingprogramforthese

techniciansisdividedintothreelevels:

begi皿ers,intermediateandadvan6ed.

Individualsteceivingbeginnerstraining

areknownasapPrenticesystemspro・

grammers,thosereceivingintermediate

tralnlngasjunlorsystemsprogrammers

andadvancedtechniciansarecalledsenior

systemsprogrammers.Figure60utlines

theoveralleducationandtrain㎞9Pro-

gramf()rthesesystemsprogrammers.As

showninthatfigure,apPrenticesystems

programmersreceiveEDPsystemstrain-

inginthreephasescoveringaperiodof

oneyear.Thistrainingisthesamefbr

newemployeesasitisforthoseprior

employeeswhotransferinfromother

departments.Intermediatetrainingis

carriedoutduringthesecondyearand

advancedtrainingcomesinthethird

yearf()llowingassignmenttotheEDP

department.

9

InsettingupthistrainingProgram,

thecompanydeterminedwhatknowledge

andskillswouldbenecessaryinaccord・

ancewiththeworkcriteriaateachof

thelevelsandthenpreparescurriculums

basedonthosefactors.

Figures7throughgshowtheobjec-

tives,courses・andspecificcoursecontents

fbreachofthethreelevelsoftraining.

Theboxesmarked``AssemblerProgram-

mingCourse"and``AdvancedPL/IPro-

grammingCourse"inFigure6areex・

plainedastocoursecontentinFigure9.

Phaseoneofbeginninglevelsystems

programmertraininglastsroughlyone

month,duringwhichtimetheapprentice

systemsprogrammersareprovidedwith

prettymuchallthebasic㎞owledge

they'llneed.Aftercompletingthein-

structionportionofphaseone,theap・

prentlcesystemsprogrammersaresent

backtotheirvariouspostsandgivena

seriesofsimplejobstocarryout.By

assistingtheirsuperiorsattheworksite

likethis,theapprenticesystemspro・

grammersgraduallyfamiliarizethem.

selveswiththetypeofworktheywill

beinvolvedin.Phasetwoofbeginner

trainingisdesignedtomakegooduseof

alltheapPrenticesystemsprogrammers

learnedduringtheirfirstphaseofin-

structionandOJT.Thisphaseconsists

primarilyofprogrammedinstruction

whichthetraineescanstudyontheir

ownandattheirownpaceatthework.

site.Whennecessary,theycangetdif-

ficulttounderstandpointsclearedup

fbrthemonthespotbyaskingtheir

superiorsfbrexplanations.Phasetwo

ofbeginnertraininglastsaboutthree
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Fig.6. DiagramofaTrainingProgramforSystemProgrammers
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(1)PhaseOneofBeginner'sTrainingforApprenticeSystemsprogrammers

TotrainnewandtransferredinEDPemployeesinthebasicsofEDPsystems

No. TrainingCourses CourseContents TrainingMaterials1Aids

1 CompanVSystemand
DataProcessing

。History
,workloadandorganization

ofthecompanゾsEDPCenter.

"GeneralOutlineofthe

CompanゾsEDPCenter.'o

2 Fundamentalsof

Computers

。ComputersandCreativitV

oDataExpressions

。DataStorageMedia

。ComputersandLogic

・ComputerConfigurations

。BitRecord:ByteBlock

。MagneticTape;Disks

Videotapes

'℃omputers:AGeneral

Explanation!'

lntroductiontoIBM's

370series

3 OperationPractice 。Fundamentalsofcomputeroperation

4 lntroductionto日ow

Charts

。Methodsofpreparingflowcharts

。FlowChartsandLogic

"lntroductiontoFlow

Charting"

Videotapes

5 lntroductionto

Decision

oDecisiontables

。Nestloops

Videotapes

6 BasicsofPL/1 。DefinitionofPL/lprograms

。PrinciplesofPL/lprograms

.

oDataexpresslons

。Programexecutionandcontrol

。110methods

oProcessingexceptionalconditions

oSubroutinesandtheirfunctions

。GeneralpurposemacrosforPL/1use

・Usefulfunctionsforprogramtesting

StandardPL/lmanual

Workbook

7 FundamentalsofOS

andJCL

。Relationshipbetweenoperating

systemsandjobcontrol|anguages

。Computeroperation

。HowtoprepareJCLs

。Programexecution

Videotapes

8 SequentialDataset
Processing

。Maintenance,updatingand

deletionoffiles

Videotapes

9 PL/1Practice(1) 。Flowcharting

。Coding

Videotapes

10 Standardization 。lmportanceofstandardization

。ln-housesystemofstandardization

{scOpe,contentS)

OHP

11 GeneralPurpose

Program

。TDGEN ,Sort/Merge,TMATE,

TUST,LIBCON

Standardmanual

Compilationofgeneral

purpoSep「09「ams

Examplesofgeneral

purpOseprogramusage

12 1ntroductiontoSystem

Design

oProcedures,specificationsand
.

codesforsystempreparatlon

"FundamentalsofSystem

Design"

13 PLllPractice{ll) 。Testing

11 JipdecReportNo.53



{2}PhaseTwoofBeginner'sTrainingforApprenticeSystemsProgrammers

Toexpanduponandstrengthenphaseonetraining

No. TrainingCourses CourseContents TrainingMaterials/Aids

1 lntroductionto旧M's

System370

{ProgrammedInstruc・

tion【PIP

。BasicconfigurationofSystem370

0Dataexpressionsandoperationsin

System370

01/Ooperationsanddevices

。Methodsfororganizingand

prOCeSSingfileS

oOSfunctions

"lntroductiontoS
ystem

37σ"

,

.

2 |ntroductiontoVirtual

StorageSystems

。Whatarevirtualstoragedevices?

。Dynamicaddresstranslation{DATl

。Controlofrealstoragedevices

。Programexecutionandpaging

"lntroductionToVirtual

StorageSystems"

Videotapes

3 BasicRulesForUtiliz-
ingOS/VS

oOS/VSfunctionsandconfigurations

。JCL

。JES

"BasicFulesForUtilizin
g

OS/VS"

'

(3}PhaseThreeofBeginner'sTrainingforApprenticeSystemsProgrammers

ToprovidetraininginthepreparationofprogramsusingJCしandstructuredprogramming

No. TrainingCourses CourseContents TrainingMaterials/Aids

1 OS/VSConcepts 00S/VSfunctions.

・SystemControlProgramming{SCP}

。JES

'BasicRulesForUtilizin
gO

S/VS"

2 LinkageEditorFunc・

tionsandProgram

Preparation

oLinkageeditorfunctions

。Controlstatements

3 JCLPractice 。PreparationofJCLforactua|jobs Standardpracticeproblems

4 StructuredProgram-

ming

oControlstructure

。StructuredprogramminginPL/1

Videotapes

Fig.7.

JipdecReportNo.53

Source:SeeFootnote2

TrainingSchedulesForApPrenticeSystemsProgrammers
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{4}lntermediateTrainingForJuniorSystemsProgrammers

Toenablejuniorsystemsprogrammerstoprepareprogramspecifications
frombasicplansandtodevelopdetaileddesignsfromthose

ミ、

●

)

No. TrainingCourses CourseContents TrainingMaterials/Aids

1 SystemDesign 1Top・DownDesign Standardmanual

21/OVoucherDesign
r

3Designofl/Omediaandrecord
layouts

40n.linefiledesignandstorage

capacitVestimateS

5Codedesign

2 ProgramDesign 1Structuraldesigntechniques Videotapes

2Specificationspreparation Standardmanual

3Decisiontablenotation

「 4NSchart

5H{POnotation

3 COSS 1GeneraloutlineofCOSS

2COSSoperations

4 lntroductiontoData 1Dataandstoragestructures

Bases 2Dataretrievel 「

31nformationManagementSVstem

ooncepts

5 1ntroductiontoData 10utlineofdatacommunication

systems

20utlineofcommunicationcircuits

andtheircontrol

6

Fig.8.

Source:SeeFootnote2

TrainingScheduleForJuniorSystemsProgrammers

(5}AdvancedTrainingforSeniorSystemsprogrammers

Toenableseniorsystemsprogrammerstocarryouttheirdailyworkinasmooth,
efficientmanner

No. TrainingCourses CourseContents TrainingMaterials/Aids

1 Managementof 1Workschedulemanagement Videotapes

Developmentand 2Testmanagement
MaintenanceControl 3Documentcontrol

4DiagramandNetworkControl
5Videotapes

2 Standardizationand 1Systemstandardization

ltsEmployment

3 DataProtection 1Dataprotectionandsystem Standardmanual

design

4 Walk-Through 1Structuredwa|k-through Standardmanual
.

operat`ons
.

operatlons

13 JipdecReportNo.53



{6}AdvancedPL/lProgrammingTraining

TotrainsystemsprogrammersintheeffectiveuseofPL/lcompilerfunctions

No. TrainingCourses CourseContents TrainingMaterials/Aids

1 AdvancedPLll
Programming

1WaysofusingPointervariab|es

2WaVsofhandlingISfiles

3Subroutinesandtheirfunctions

2 PLIIPreprocessors
andMacros

1Preprocessorfunctions

2PreparationofPL/lmacros

PL/lProgrammingManual

3 DumpListAnalysis 1Methodsforsolvingtroublesomebugs

2AnalysisofPLlldumplists

PL/lProgrammingManual

(7}AssemblerProgrammingTraining

Totrainsystemsprogrammersintheassemblerlanguage,especially
|n'housestanda「dsandSPmac・ 。・・el・t・d・・assem・ …p・ …amm・ ・g

No. TrainingCourses CourseContents TrainingMaterials/Aids

1 ln-house

Standardization

1Standardcodingformats

21nitializationandterminationof

P「09「am

μTokyoGasAssemble
r

ProgrammingManuar'

Educationalmaterials

2 SequentialDataset
Processing

1Datacontrolblock{DCB)macros

20PEN/CLOSE

3110procedures

3 SPMacros

4 UtilizationofPL/l
Subroutines

5 Debugging 1Additionalusesofdumps

Fig.9.TrainingScheduteforSeniorSystemsProgrammers

Source:SeeFootnote2
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monthsandisdividedintothethree

differentprogrammedinstructioncourses

showninTable20fFigure7.Sincethe

traineesmasteredthebasicsduring

phaseoneoftheirtraining,thepro-

grammedinstructioncoursespresented

duringphasetwoenablethemtodeepen

'theirunderstandingofthefieldofsystems

programming、Whenphasetwoisover,

theapPrenticesystemsprogrammersmove

ontophasethreeoftheirtrainingPro-

gram.Thisphaseisthefinishingprocess

f()rtheseindividuals.Itconsistsoffive

daysofgroupinstructiononsuchtopics

asoperatingsystems/virtualstorage

(OS/VS),methodsforutilizinglinkage

editors,practiceusingjobcontrollangu・

ages(JCL)andinstructiononstructured

programming(SeeTable30fFigure7.).

JCLpracticeseesions,inparticular,pro-

videtheapPrenticesystemsprograrnmer

withactualhands-onexperienceinthe

utilizationofJCLinaccordancewithin・

housecriteriaandrealjobdescriptions.

WhentheEDPtraineeadvancestothe

levelofjuniorsystemsprogrammer,he

receivesintermediateleveltrainingPri-

marilyintheformofhands・on,learn・as-

you・dotypetrainingcenteringaround

programdesignandthedetaileddesignof

systems.Heisalsointroducedtothe

areasofdatabasesanddatacommunica・

tionsystems(SeeFigure8.).Senior

systemsprogrammersrecelvetralnmgm

themanagementofdevelopmentand

maintenancecontrol,thestandardization

ofsystemsandtheiroperationanddata

protection・Asseniorsystemsprogram－

Curriculum Beginner「5Cour諾 }ntermedi8teCourse AdvancedCOurse SpecialCOUrs6

Experi8nCO Fir$tYe3r 1～2Year$ 3、4Years 5～7Ye3r5

:

`
8a5icTraining 」unb・P…mm・'・} lSeniorPro9胞mmer5

1
` 1

A
`
1

・・・…S・ ・師 ・・叩・…sl

」ob

Categorv

B

1
`
l

OperationPraCtice` l
l
I

}叔1蒜:誌 ト∫」 ・・・・… 一 …1
・・・…II・・1

h,,_、 。、_1

I
l

1

・B・・i・k・。w'㊥ ・fEDpl 'Completelvfamili8rwilh ・Data』de、iδ. ・Opableo`ef`icienllvan剖vzing

Job

C6te卯rv

5vstem$`

・Know|edgoofCOBOLand}

FORＴRAN}

・B・・i・k・。wl飼9・ ・fosl

㊨Acqui■itionoσvariou5|

COBOL,FORTRANand

As諾mbler.

'ThorouohunderStandingof

programde$ign.

・KnOwlodgeo`$VStemsde$ign

・Thoroughunder5tandingof

SV5tem5design.

'Knowledgeof5ystemsan81V$is

・Completefamiliaritywith

Utilityprogram5

andiudging5y5tem5

・Capableoσmanagingprogram・

mers

・Capableofma簡gingdata

P「oce済O「5

A 5tandardiz●tiontechnique51 'Knowledgeofdocumentation
'Know「edgeoftermlna'com・ ・ThoroUghknowl由geoσterm}.

|
1
'Knowledg●ofut訓itvprogr3m. municati"circuit. na}communicationcircuit5

|

1

・8a5icu莫50fOS ・ThoroughknOwledgeof

documentation

・Comp|eteknow|edgeofinfor・

mationproc偲ing

|

|
'Cap∂bleofmanag栢gand ・lnStructor`eveI

| givingguidance

l

l

・Comp陀 ㌍under5tandingoσOS

'
・Ba.icknowledgeofEDP` ・ThOrOughunder$ta品ingof 'Comple【eknOwledgeofOS 'C叩abloofanalvzi叩6nd

$VStem5` machineoperation ・ThoroughunderStandingof eσIeCtiwlyiudging5V5tem5

◇COBOL8ndFORTRAN`

1

・AnUnderst日ndingofoperation
therelationshipbetweenalI ・Capabl80fmanagingoper∂tors

・FundamemalsofOSl manualsandiobcomentS work 'Capab)eofmanagingd日t8

・Fundament8}50fmachinel ・8a$icu諾50`OS 'C叩8bleo`manag迦and
P「oce5$Or5

Job

Categorv

`operation

`

`

1

・EfficientutilizationofOS givingguid⑩ce

・Acqui5itionofmachine了oom

oper8lion●chnique5

'ThoroughknOwledgeo`da栢

proce弱ing

|nstωCtor「eveI
8 `

`
'CompletelVfamiliarwiththe

`
entiresyStem

1

'

'Ca閃bleoliudgingmachine

`
efficienCV

1
'KnOwledgeofterminalcom 一

`

1
mmicationcircuit$

SOUrce;SeeFOOtnOte3

Fig.10.ExampleOfTheLevelsAndContents

OfATrainingProgramAtADataProcessingCompany
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mers,theseadvanced-1eveltechnicians

aretrainedtobeabletocarryoutevery-

dayEDPdutiesinasmoothandefficient

manner(SeeFigure9.).

SincePL/Iistheprincipalprogramm・

inglanguageusedatthiscompany,when

deemednecessary,itgivesitssystemspro-

grammersclassesin"AdvancedPL/I

Programming"followingcompletionof

intermediateleveltraining.Thistraining

focusesmainlyonwaysofwritingPL/I

macroinstructionsandpreprocessor

statements(SeeTable6Figure9).A

coursein"AssemblerProgramming"is

alsogiventothosesystemsprogrammers

putinchargeofmaintainingPrograms

writteninassembler(SeeTable7Figure

9.).Thesystemsprogrammerstakethis

assemblercoursefollowingthecomple-

tionofphasethreeofthebeginninglevel

oftraining.

Theprecedinghasattemptedtoout・

1inetheeducationandtrainingprogram

f()rsystemsprogrammersatagascomp・

pany.However,sincetherearenumerous

companieswhichhaveprogramssimilar

tothis,itmightbetakenasrepresenta-

tive.

EDPTRAININGATANINFORMA-

TIONPROCESSINGCOMPANY

AnexampleofanEDPeducationand

trainingprogramfoundataninformation

processingcompanyisshowninFigure

10.Thecompanyconcernedisamajor

Japanesedataprocessingservicethat

offerssoftwaredevelopmentandconsult・

ingservicesinadditiontoitsmainbusi-

nessofcarryingoutdataprocessingona

consignmentbasis.Itemploysover500

peopleinitsEDPoperations.Systems

engineersandprogrammersaccountfor

roughly3000ftheseemployees,while

operatorsnumbersomewherearound130

andcheckersaround80.

AsFigure10indicates,theeducation

andtrainingProgramatthiscompanyis

brokendownintofburcategoriesor

courses,abeginner'scourse,intermediate

course,advancedcourseandspecial

course.Thesecoursesarefurtherdivided

byjobcategoryintothoseforsystems

engineersandprogrammers(A)andthose

foroperators(B).Thecontentsofthe

variouscoursesdifferdependingonthe

jObcategorytowhichtheyapPly.

Allnewemployeesareobligatedto

receivebasictraininginthebeginner's

courses.Thisgoesforthoseindividuals

whohavepriorcomputerexperienceas

wellasthosewhodonot,andforcollege

aswellashighschoolgraduates.Noin-

comingemployeeisexemptedfromthe

beginner'strainingcourses.Theinstruc・

tionportionofthesecourseslastsfour

weeks,afterwhichthetraineesaregiven

betweenthreeweeksandamonthof

actualcomputeroperationpractice.

Aftercompletingthebeginner'scourse,

thetraineesareassignedtodifferent

departmentswithinthecompanywhere

theirEDPtrainingcontinuesinaccord-

ancewiththevariouscoursesavailable.

Althoughcertainofthesubjectsandareas

coveredintheintermediateandhigher

coursesaretaughtwithinthecompany,

mostupperleveltrainingiscarriedoutby

sendingtheemployeestospecialclasses

heldoutsidethecompany(SeeFigurelO).
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,
METHODSFORACQUIRING

THELATESTTECHNICAL

SKILLSANDKNOWLEDGE

Innovationsindataprocessingtech.

nologyarebeingdevelopedataremarka-

blepace.Inordertokeepabreastof

thesenewdevelopments,acompanymust

constantlyupdatethetechnicalskillsand

㎞owledgeofitsEDPpersonneLButjust

howdoJapanesecompaniesgoaboutdo-

ingthis?Well,afewanswerstothisare

containedinFiguresllandl2,which

showtheresultsofastudydoneonthis

topic.Theseresultswerecalculated

basedonthetotalnumberofresponses

receivedtoaquestionnairesenttosome

251companiescurrentlyusingIBM

generalpurposecomputersystems・

TheprincipalmeansofkeepingEDP

personneluptodateonthelatestdevel・

opmentsininfbrmationprocessingtech・

nologyseemstobeeitherthroughtheir

workitselforbyhavingthemattend

classesgivenbythemanufacturersof

thisnewtechnology.Thepatternfbr

thislearningdiffersconsiderablyaccord・

ingtothejobcategoryinvolved,however.

Foranalystsandplannersitisneces.

sarytoincludeathirdprincipalmeansof

keepingthemuptodate,andthatishav-

ingthemjoinstudysocietiesandattend

outsideclasseS.Asthebargraphsindi-

cate,some870fthecompanieswhich

respondedtothequestionnairegavetoP

prioritytohavi皿gtheiranalysts/planners

bringthemselvesuptodatethrough.their

work,while720fthesecompaniesindi・

catedtheypreferredhavingthemattend

outsideclassesandstudysocietymeet.

JipdecReportNo.53

ingS.

Whenitcomestosystemsprogram-

mers,relianceonclassesgivenbymanu・

facturersofnewEDPtechnologyis

extremelystrong.Nearly60percentof

thecompanieswhichrespondedtothe

survey,or146companies,gavetop

prioritytomanufacturer・sponsoredclass・

estokeeptheirsystemsprogrammers

informedonthelatestintechnological

developments.Thesecondmostpopular

meansofupdatingsystemsprogrammers,

sotospeak,isviatheirworkitself.None

oftheothermethodscitedforthisjob

categorywereverynoteworthy.

ApPlicationsprogrammersarekeptup

todateonnewtechnologicaldevelop・

mentsprimarilyviatheirwork,andnext

bymeansofattendingmanufacturer's

classes.Thefbrmermethodwasgiven

toPprioritybyllOoftherespondents

andthelatterby86.Combined,these

twomethodsaccountfbrnearly80per・

centofthemeansavailableforkeeping

applicationsprogrammersinfbrmedof

technologicaldevelopments.

Themajorityoftherespondents

favoredhavingtheiroperatorsstay

abreastofnewteclmologiesviatheir

work.Theactualnumberofcompanies

thatplacedthemostimportanceonthis

methodfOrtheiroperatorscametoa

high142inall.

Theabovehasbeenanattemptto

pointouthowJapanesecompanies,both

thosedirectlyrelatedtotheinformation

processingindustryandthosenot,sys・

tematizeandinstitutionalizeregularEDP

educationandtrainingprogramsfrom

basictlroughadvancedlevels.Itwasalso

18
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intendedtoshedsomelightontheways

thesesamecompanieskeeptheirEDP

personneluptodateonthelatesttech・

nologicaldevelopmentsinthefield.

FOOTNOTES

L``ReportOnTheResultsOfAQuesti-

onnaireSurveyConductedByThe

IBMStudySociety,"KantoIBM

StudySociety,November,1982.

2.`℃011ectionOfReportsOnTheFifth

DPEducationSymposium,"Informa－

tionProcessingTraining,IBM,Japan

Co.,Ltd.,October,1980.

3.`℃ollectionOfReportsOnTheSixth

DPEducationSymposium,"Informa・

tionProcessingTraining,IBM,Japan

Co.,Ltd.,September,1981.

4.``ReportOnTheResultsofA.Study

IntoTheTypesOfWorkBeingDone

BySeniorDataProcessingTechni・

cians,"InstituteofInformationTech・

nology,Japan,March,1982.
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THEJAPANESEEDUCATIONALSYSTEM

JohnMcWi川ams

President

TheWordShop,Ltd.

INTRODUCTION

Thefollowingarticleisaverybroad

outlineoftheJapaneseeducationalsys・

tem.Itisnotintendedasanindepth

reportoranalysisofthatsystem,but

ratherasanoverviewofeducationin

Japaningeneraltoprovidethereader

withapointofreferencewithwhichto

betterunderstandtheotherarticlesin

thiseditionoftheJIPDECReportwhich

dealspecificallywithdataprocessing

educationandtrainingprogramscurrent-

lyinforceinJapan.

Thecontentsofthisarticlearebased

almostentirelyonanEnglish・language

reporttitled``OUTLINEOFEDUCA'

TIONINJAPAN"putoutinl977bythe

ScienceandInternationalAffairsBureau

oftheJapaneseMinistryofEducation,

ScienceandCulture(MOMBUSHO).

PRINCIPLES

INJAPAN

OFEDUCATION

Article260ftheJapaneseConstitu.

tionstatesthateverychildhasa皿equal

righttoreceiveaneducationadaptedto

hisabilitiesasthelawshallprovide,and

everyparenthasthedutytoseethat

childrenreceiveabasiceducation.Italso

statesthatcompulsoryeducationshallbe

free.

Basicnationalaimsandprinciplescon-

cerningeducationinJapanaresetforth

intheFundamentalLawofEducation

enactedin1947inaccordancewiththe

spiritoftheConstitution.

ORGANIZATION

CATIONSYSTEM

OFTHEEDU－

TheeducationalsysteminJapanis
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organizedalongmuchthesamelinesas

thoseinwesternnationswithchildren

startingtheirformal,generaleducationat

theelementaryschoollevel,thenpro・

gressingontolowersecondary(junior

high)schools,upPersecondary(senior

high)schoolsandthentocollegesor

universities.Thissystemalsoincludes

technicalandotherspecializedand

specialtraininghighschoolsandcolleges,

pluspart・timeandcorrespondence

schools.Inaddition,therearenursery

schoolsandkindergartensforpre-school

childrenaswellasschoolsfbrexceptional

childrensufferingfromphysicaland/or

mentalhandicapsandotherdisorders

(SeeFigure1).AllschoolsinJapancan

bebroadlycategorizedaseitherpublic,

i.e.thoserunbynational,prefecturalor

municipalauthorities,orprivate.The

majorcharacteristicsofeachofthese

differenttypesofeducationalinstitutions

arebriefiyexplainedbelow.

NURSERYSCHOOLSANDKINDER-

GARTENS

Whilenotpartofthecompulsoryedu・

cationalsystem,nurseryschoolsand

kindergartensforpre・schoolchildren

neverthelesscompriseapartoftheformal

educationprocessforthemajorityof

JapanesePeople.

Nurseryschoolscatertoinfantsagesl

tO5inclusivewhoareinneedofinstitu.

tionalcare.Thosechildrenaged30r

olderwhoareenrolledinnurseryschools

receiveinstructionsimilartothatoffered

inthekindergartens.

KindergartensaimatpreparingPre-

schoolchildrenmentally,physicallyand

sociallyfortheirentranceintoelementary

schoolsbyprovidingthemwithasound

educationalenvironment.Kindergartens

admitchildrenages3,4and5and

providethemwiththree・,two・orone・

yearcourses,respectively.Althoughthe

majorityofkindergartenscomeunderthe

supervisionofnationalandlocaledu・

cationalauthorities,theyaremostoften

privatelycontrolledandoperated.

ELEMENTARYSCHOOLS

AIIJapanesechildrenhavingattairled

theageof6arerequiredbylawtoattend

asix-yearelementaryschool.Elementary

schoolsaimatfurnishingchildrenbe-

tweentheagesof6and12withgeneral

elementaryeducationsadaptedtotheir

mentalandphysicalabilities.

LOWERSECONDARY(JUNIORHIGH)

SCHOOLS

AIIchildrenhavingcompletedele-

mentaryschooleducationarerequiredby

lawtocontinueontoathree-yearlower

secondary(juniorhigh)school.They

mustatte吋theseschoolsfbrthreeyears

oruntiltheendofthatschoolyeardur-

ingwhichtheyturn15yearsofage.

Lowersecondaryschoolsprovidechildren

betweentheagesof12andl5with

generaleducationsadaptedtotheirmental

andphysicalabilitiesandbasedonthe

educationtheyreceivedinelementary

school.

UPPERSECONDARY(SENIORHIGH)

SCHOOLS

Anychildhavingcompletedlower

secondaryschoolmaygoontoanupPer
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secondary(seniorhigh)schoo1.Three

typesofupPersecondaryschoolpro・

gramsareavailableinJapan:full・time,

part・timeandcorrespondence.Full-time

courseslastamaximumofthreeyears,

whereaspart-timeandcorrespondence

COUrSeSCanCOntinUeOnfOrfOurOrmOre

years.Part'timeprogramscanbefurther

brokendownintodayandevening

courses,thelatteraccountingfbrthe

majorityofpart・timecourses.

Bothpart・timeandcorrespondence

studentscanearndiplomasequivalentto

thoseawardedstudentswhocompletethe

requirementsforfu11-timecourses.Ap・

proximately5.0%ofthetotalnumberof

upPersecondaryschoolstudentsin

Japanareenrolledineitherapart・time

orcorrespondenceprogram.

Uppersecondaryschoolcurriculums

canbebroadlydividedintotwocatego・

ries:academicandvocationa1.Academic

coursesprovidestudentswiththegeneral

typeofeducationnecessaryfbrthemto

gai1}ent「anceintoinstitutionsofhigher

learningortofindgainfulemploymentin

otherthanvocationalfields.

Vocationalcoursescanbeclassified

intotechnica1,commercial,agricultural,

marine,domesticandfinearts,science

andmathematics.Thesecurriculumspro・

videthekindofvocationalorother

specializededucationrequiredbythose

studentswhochoosetopursueoneor

anotherofthevarioustradesoroccupa・

tionswhichfallintothesecategories.

UNIVERSITIES,JUNIORANDTECH・

MCALCOLLEGES

Therearemorethan400universities

inJapan・Inordertogainentranceto

oneofthem,theprospectivestudent

musthavecompleteduppersecondary

schoolingoritsequivalentandbeableto

passaseriesofcompetitiveentrance

exams.AllJapaneseuniversitiesoffer

variousfbur-yearprogramsleadingto

bachlor'sdegrees(Medicalanddental

degreesrequireaminimumofsixyearsof

study.).Approximatelyonehalfofall

Japaneseuniversitiesalsooffergraduate

schoolcoursesleadingtomasterand

doctoratedegrees.Ontheaverage,two

yearsofstudybeyondthebachlor's

degreearenecessaryinordertoearna

master'sdegree,andanadditionalthree

yearstoqualifyforadoctoratedegree

(fburyearsinthecaseofDoctorof

Medicineand/orDentistrydegrees) .

Juniorcollegesnumberover500in

allandprovideupPersecondaryschool

graduateswithtwo・orthree-yearpro-

gramsinavarietyoffields.Mostof

thecoursesofferedinjuniorcolleges

areinthehumanities,socialsciencesand

homeeconomicsandthecreditsacquired

bycompletingthesecoursescanbe

countedtowardsfulfillingtherequire・

mentsforabachelor'sdegree.The

majorityofthestudentsenrolledat

juniorcollegesinJapanarewomen.

Thefirsttechnicalcollegesdidn't

appearinJapanuntill962.Unlikeuni・

versitiesandjuniorcolleges,admissionto

technicalcollegesrequiresonlythatthe

prospectivestudenthavecompletedlower

secondary(juniorhigh)schoolandscored

apassinggradeoneitheranachievement

testorentranceexamination.Technical

collegesofferfiveyearprogramsaimed
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primarilyatthetrainingofskilledtechni-

cians(Mercantilemarineprogramsare

usually5.5yearslong.).Thecourses

availableattheroughly65technical

collegesinexistenceinJapaninclude

mechanical,chemical,electricalandcivil

engineering,amongothers.Strictlyspeak・

ing,thosestudentswhosuccessfully

completethecourserequirementsata

technicalcollegearecapableofapplying

fbradmittancetoupperlevelstudyat

UniversitieS.

SPECIALTRAININGANDMISCEL-

LANEOUSVOCATIONALANDPRAC-

TICALTRA皿 ∨INGSCHOOLS

Inadditiontotheregularupper

secondaryschoolsandinstitutionsof

higherlearningdescribedabove,thereare

alsonumerousspeciallvocationaland

trainingschoolswhichfalloutsidethe

mainstreamofeducationinJapan,but

whichneverthelessareapartoftheover・

alleducationsystemandplayanim'

PortantroleinenablingallJapanese

citizenstoexercisetheirrighttoanequal

education.Themajorityofthestudents

enrolledintheseschoolsareindividuals

whoeitherchosenottotakeorfailedto

pass'thecompetitiveorachievement

testsrequiredfbradmissiontoregular

upPersecondaryschoolsandinstitutions

ofhigherlearning.

Theseschoolscanbedividedbroadly

intoaccreditedspecialtrainingschools

supportedbythegovernmentandmisce1-

laneousvocationalandpracticaltraining

schoolswhicharenotaccreditted.Ac'

creditedspecialtrainingschoolsoffer

threecurriculums:upPersecondary,

technicalandgeneral.Alloftheseare

designedtoraisestudents'workcapabili・

tiesaswellastheirgenerallevelsofedu.

cation.Eachcourserunsforaminimum

ofoneyearandmusthaveatleast40

studentsenrolledperclass.Admission

requirementsdifferaccordingtocurricu・

lum・Forexample,specialtrainingschools

offeringuppersecondarycurriculums

requirethatprospectivestudentshavea

lowersecondaryschooleducation
,wりile

thoseofferingtechnicalcurriculumsre-

quirethesuccessfulcompletionofupPer

secondaryschooling.Specialtraining

schoolswhichoffergeneralcourse

curriculumshavenospecificadmission

requirementsandaretherefdreopento

anyonewhowishestoattend.Thereare

reportednearly900suchaccredited

specialtrainingschoolscurrentlyin

operationinJapan,mostofwhichare

privatelyrun.

Miscellaneousvocationalandpractical

trainingschoolsnotsupPortedbythe

governmentandthusnotaccreditted,

offersuchcoursesascooking,bookkeep・

ing,typing,automobilerepairandcom-

putertrainingfbrthemostpart.Admis-

siontotheseschoolsusuallyrequiresonly

thattheprospectivestudenthavecorn・

pletedlowersecondaryschoo1,butin

somecases,completionofupPerseconda'

ryschoolingisanecessity.Miscellaneous

vocationalandpracticaltrainingschools

areallprivatelyoperatedandtheirrespec・

tivecoursesareusuallylessthanayearin

duration、

SPECIALEDUCATIONSCHOOLS

Finally,therearenumberofschoolsin
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Japandedicatedtoprovidingspecialedu-

cationtothosechildrenafflictedwith

physicalandmentalhandicaps.These

includeschoolsforthedeaf,dumb,blind,

crippledandotherwisehandicappedindi・

viduals.

ADMISSIONS

ADMISSIONTOLOWERSECONDARY

SCHOOLS

Municipalpubliclowersecondary

schoolsareobligatedtoadmitanychild

whohascompletedanelementaryedu・

cationandresideswithinadesignated

schooldistrict.However,inthecaseof

nationalpublicandprivatelowersecond・

aryschools,entranceexaminationsand

othertestsaregiventoprospective

studentsasameansofkeepingthenum・

bersadmittedwithintheboundsofthe

limitedseatsavailable.

ADMISSIONTOUPPERSECONDARY

SCHOOLSANDTECHNICALCOL・

LEGES

AIthoughallthosestudentshaving

successfullycompletedlowersecondary

schoolingareentitledtoapplyforadmis・

siontotheupPersecondaryschoolsor

technicalcollegesoftheirchoice,only

thosewhopasstherequiredentrance

examsorachievementtestscangain

admittance.Inthecaseofuppersecond-

aryschoolsandtechnicalcollegesrunby

municipalauthorities,admissionisbased

ontheresultsobtainedbyapPlicantson

achievementtestsgivenbythoseauthori・

tiesplusrecommendationsandreports

providedbytheapplicants'lowersecond－

aryschoolprincipals.Nationalandpri-

vateupPersecondaryschoolsandtech・

nicalconegesadmitapPlicantsonthe

basisofresultsobtainedonentrance

examsgivenbythoseinstitutionsthem・

selves.

AsofApril,1976,92。6%ofalllower

secondaryschoolgraduatesinJapanwent

ontoupPersecondaryschoolsortechni・

calcolleges.

ADMISSIONTOJUNIORCOLLEGES

ANDUNIVERSn■ES

Practicallyalljuniorcollegesand

universitiesihJapanarelimitedastothe

numberofnewstudentstheycanadmit

eachsemester.Generallyspeaking,com.

petitiveentranceexaminationsgiven

nationallybytheMinistryofEducation,

ScienceandCulture,aswellasothers

givenbythecollegesanduniversities

themselves,servetodeterminewhich

applicantswillbeadmittedandwhich

will'not.Inmanycases,thestudents'

uppersecondaryschoolrecordsarealso

takenintoconsideration.

Attheendofthe1975/76schoolyear,

834thousandstudentsapPliedfor

admissiontouniversitiesandjuniorcol-

leges,outofwhichsome595thousandor

71.4%wereadmitted.Ofthesuccessful

apPlicants,roughly160thousandor

26.9%werestudentswhohadgraduated

upPersecondaryschoolsatleastone

yearpreviousandwhohadpresumably

failedentranceexamsoneormoretimes

before.Thetotalnumberofsuccessful

apPlicantsaccountedfor339%ofall

upPersecondaryschoolgraduatesin

l976.
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TOTALNUMBEROFSCHOOLS

ANDSTUDENTS

Thetotalnumberofschools,colleges,

universitiesandotherinstitutionsof

learninginJapanasofMay,1976,

amountedtoover63,000inall.Total

enrollmentinthesevariousschoolsand

institutionswasapproximately25.7mil・

lion,or23%oftheoverallpopulationof

thecountry.Ofthetotalnumberofen-

rolledstudents,10.6minionwerein

elementaryschools,4.8millioninlower

secondaryschools,4.4miUioninupper

secondaryschoolsand2.4millionin

institutionsofhigherlearning.

ENROLLMENTBYCOURSE

Sincearoundtheturnofthecentury,

theproportionofcompulsoryschoolage

childrenenrolledinschoolshasalways

beencloseto100%.Thenumberof

childrencompletingcompulsorylevel

educationandgoingontohighersecond・

Home
EconomiCS
4.7%

Nursing
3.0%

Commerce
10.0%

鴇 ジ「v

Agriculture
5.2%

Academic
59.2%

aryandcollege-leveleducationshas

risenremarkablysincetheearlyl950's.

StudentenrollmentinupPersecond.

aryschoolsbytypeofcoursesandpro-

gramsoffered,i.e.full・timeorpart・time,

isasshowninFigure2.Asindicated,

roughly64.5%ofthetotalnumberof

studentsattendingful1-timeuppersecond-

aryschoolsas.ofMay,1976,weretaking

academiccourses.

Whenitcomes`touniversities,enroll-

mentbycoursediffersbetweenthe

privateuniversitiesandthepublic.For

example,morethanhalfofallprivate

universitystudentsareenrolledinhumani-

tiesandsocialsciencecoursesandap-

proximatelyl/3inscientificcoursessuch

asnaturalsciences,technology,medicine

andagriculturalcourses.Publicuniversi・

tystudents,however,tendtofavor

scientificcoursesoverhumanitiesand

socialsciencecourses,withasmuchas

48%ofallpublicuniversitystudents

enroUedintheformerandonlyabout

Home

E◎DnomiCS

4.3%

5!蒜w

⑪ndUStry

11.0%

Academic
64.5%

Fig.2.StudentEnrollmentinUpperSecondarySchools

byTypeof・CourseandProgram.May1976
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1/4inthelatter.

Themajorityofalljuniorcollege

studentsinJapanarewomen,whichmay

accountforthefactthatapproximately

1/30falljuniorcollegestudentsmajorin

homeeconomics.Anotherl/50fthese

studentsaretakinghumanitiescourses.

SCHOOLCURRICULUMS

ELEMENTARYANDSECONDARY

SCHOOLCURRICULUMS

AMinistryofEducation,Scienceand

Cultureordinancetitled``Enforcement

RegulationsfortheSchoolEducation

Law"setsforththesubjectstobeoffered

andnumberofhoursperschoolyearthat

thesesubjectsaretobetaughtinelement.

aryandlowersecondaryschools.Italso

stipulatesthesubjectstobeofferedin

upPersecondaryschools.

Thebasicframeworkforelementary

andsecondaryschoolcurriculumsisout-

linedinanationaldirectivecalledthe

`℃ourseofStudy
."ThisCourseofStudy

iscompiledbytheMinistryofEducation,

ScienceandCulturebasedonrecom-

mendationsfromtheCurriculumCouncil,

anadvisorybodytotheMinisterof

Education,andprovidescurriculumplan・

ningguidelinesforallthreelevels:ele.

mentary,lowerandupPersecondary

schools.Eachschoolisrequiredtoput

togetheritsowncurriculumsinaccord・

ancewiththeguidelinessetforthinthe

CourseofStudy,takinglocalneedsand

characteristicsintoconsideration.

Elementaryandlowersecondary

schools,therefore,generallyoffersuch

subjectsasJapaneselanguage,social

studies,mathematics,science,music,arts

andcrafts(elementaryonly),finearts

(lowersecondaryonly),homemaking,

physicaleducation,industrialarts(lower

secondaryonly),moraleducation,specia1

(extra・curricular)activitiesandelectives

(10wersecondaryonly).

UpPersecondaryschoolcurriculums

arealsoregulatedbytheEnforcement

RegulationsfortheSchoolEducation

Lawandbasedontheguidelinessetfbrth

inthenationalCourseofStudy.Asmen・

tionedearlier,thecurriculumsfbrupper

secondaryschoolscanbebroadlydivided

intoacademicandvocationalcourses.

Thevocationalcoursescanbefurther

brokendownintospecializedandnon-

specializedcourses,theformerconsisting

oftechnical,commercia1,agricultural,

fishery,homeeconomicsandnursingsub-

jectsandthelatterofscience・mathe-

matics,musicandfinearts,amongothers.

Whateverthecase,however,allupper

secondaryschoolstudentsarerequiredto

takecertainsubjects.TheseareJapanese

language,socialstudies,mathematics,

science,healthandphysicaleducation,

fineartsandhomemaking.Inorderto

makeuppersecondaryschoolcurriculums

bettersuitedtoawidervarietyofneeds,

abilitiesandaptitudes,theCourseof

Studyincludessuchelectivesasgeneral

mathematics,basicscience,elementary

andconversationalEnglish.

SCHOOLYEAR

TheschoolyearinJapanbeginson

AprillandrunsthroughMarch310fthe

f()llowingyear.Thisschoolyearisdivided
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intothreetermsforallelementaryand

lowersecondaryschoolsaswellasmost

uppersecondaryschools,withvacations

comingbetweentermsinAugust,Decem'

berandMarch.Mostuniversitiesand

otherinstitutionsofhigherlearning

opeateonatwo・semesterschoolyear・

PUBLICSCHOOLTEACHERS

PublicschoolteachersinJapanare

consideredpublicofficialsandreceive

permanenttenureattheschoolswhere

theyteachfbllowingasixmonthproba-

tionperiod.

Elementaryandsecondaryschool

teachersaretrainedbymeansofteacher

trainingcoursesofferedatuniversities

andjuniorcollegesapProvedbythe

MinistryofEducation,Scienceand

Culture.Teachingcertificatesareaward'

edtoallprospectiveteacherswhohave

successfunycompletedtheminimum

numberofcreditsinbothteachingand

professionalsubjects.

Forthemostpart,elementaryschool

teachersareassignedahomeroomclass

andareresponsiblefbrinstructingthe

studentsinthatclassinallormostof

theirrequiredsubjects.Instructionin

lowersecondaryschoolsisdepartmen.

talizedtoalargeextentandinupPer

secondaryschoolsiscompletelydepart-

mentalizedwiththemajorityofteachers

specializinginjustonesubject.

ADM皿91STRATIONANDFI-

NANCINGOFTHEEDUCATION

SYSTEM

Administrationoftheeducationsys.

teminJapaniscarriedoutonthree

distinctlevels:national,prefecturaland

municipal.Thecentraleducationauthori・

tyinJapanistheMinistryofEducation,

ScienceandCulture,whichisresponsible

f()rtheintegratedadministrationof

nationalgovernmentalservicespertaining

tothepromotionandpropagationof

educationatalllevels.

EachprefectureinJapan,ofwhich

thereare47inall,alsohasitsownboard

ofeducationinchargeofhandlingall

administrativemattersdealingwithedu-

cationattheprefecturalleve1.Each

prefectureinturnissubdividedintoa

numberofmunicipalities.Thetotalnum-

berofmunicipalitiesinJapanisaround

3,250andeachhasitsownboardof

educationfortheadministrationofall

education-relatedmattersatthelocal

level.

Theresponsibilityforfinancialsup-

portofpubliceducationisalsosharedby

thenational,prefecturalandmunicipal

governments,eachprovidingitsown

educationalactivitiesfromfundsderived

fromitsowntaxesandothersourcesof

revenue.Nonational,prefecturalor

municipaltaxesareearmarkedforspe・

cificgovernmentalservices.Howmuch

oftotaltaxrevenuesshouldbeallotted

toeducationalservicesisleftuptoeach

levelofgovernmenttodecideforitself.

Inotherwords,thereisnoeducationtax
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)
perseinJapan.

Duringfiscall974/75,totalpublic

expendituresforeducationamounted

toover7millionyen,accountingfor

6.2%ofthenationalincomeand21 .3%

ofthenetcombinedtotalofnational ,

prefecturalandmunicipalgovernment

expenditures.Theproportionoftotal

nationalgovernmentexpendituresspent

oneducationwas11.7%andthatofcom.

binedprefecturalandlocalgovernment

expenditures,27.1%.
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DATAPROCESSINGEDUCATIONAT

THEHIGH SCHOOLLEVEL
OsamuSekiguchi

SupervisorofIndustrialEducation

ElementaryandSecondaryEducationBureau

Mini3tryofEducation,ScienceandCulture

'

令

INTRODUCTION

Atpresent,thebruntofdataprocess-

ingeducationemployingcomputersas

teachingaidsisbeingcarriedoutaspart

ofthetechnicalandcommercialcurricu-

lumsofferedatthehighschoollevelin

Japan.Thistypeofeducationhasyetto

beformallyadoptedinthecurriculums

ofacademichighschoolsoratthejunior

highandelementaryschoollevels.This

articlewill,thus,dealprimarilywithdata

processingeducationatJapanesetechni-
calandcommercialhighschools.

POLICIESPROMOTINGDATA

PROCESSINGEDUCATION

PROPOSALFORTHEPROMOTIONOF

DATAPROCESSINGEI)UCATION

Thebiggestfactorcontributingtothe

advancementofdataprocessingeducation

inJapanesehighschoolstodatehasbeen

the``ProposalForThePromotionOf

DataProcessingEducationInHigh

Schools"submittedtotheMinisterof

Education,ScienceandCultureon

December3,1969,bytheCouncilfor

ScienceandIndustrialEducation(CSIE),

anadvisorybodytothatMinister.

PURPOSEANDMAINPOINTSOFTHE

PROPOSAL

Thisproposalconsistedofapreamble,

afive-parttextandanattachment.The

preamblestated,ineffect,thatthe

advancementofdataprocessingeducation

inJaPanisaP「essingconcernthathasa

directbearingonthesocialandeconomic

progressaswellasimprovementsinday-

to-daylivingofthiscountry.Itwenton

toemphasizethatthepromotionofdata

processingeducationinhighschools

wouldbeofvitalimportancetotheover.

alladvancementofsucheducation.The

textoftheproposalwasdividedintofive

separatesectionsdealingwiththeobjec-

tivesofdataprocessingeducationatthe

highschoollevel,curriculumadjustments

thatwouldbenecessarytoaccommodate

suchcourses,theestablishmentofmodel

courses,teachertrainingandthefacilities

andequipmentthatwouldhavetobe

providedtoeffectivelyimplementdata

processingcourses,respectively.

Amongtheobjectivesoutlinedinsec-

tiononeofthetextoftheproposalwas

thefosteringofabasicunderstandingof,

appropriateattitudetowardandfunda・

mentalskillsindataprocessing,not

simplythroughtheacquisitionofknowl・

edgerelatedtothisfield,butviaactual
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hands・onexperienceusingcomputersto

perfbrmdataprocessingjobsintheclass'

room.

Naturally,thegoalwastoimplement

dataprocessingeducationinallhigh

schoolsthroughoutJapan.However,to

dothiswouldrequiretheinstallationof

numerouscomputersandthetrainingof

sufficientnumbersofteacherstoconduct

thecourses.Theseprerequisiteswould

takebothtimeandmoneytorealize.In

themeantime,sectionthreeofthepro・

posalcalledfortheestablishmentof

recommendedor``model"coursesasan

interimmeasure.Thesecourses,itwas

envisioned,wouldinfluencetheconduct

ofothercoursesofferedinthesame

schoolaswellasthoseatotherschoolsin

thesameregion.Inotherwords,estab・

lishingmodeldataprocessingcoursesat

schoolswhichalreadyhadorcouldbe

easilyequippedwi廿lthenecessaryfacili・

tieswouldservetopromotedataprocess・

ingeducationandrelatedcoursesatthe

schoolconcernedaswellasatothersin

thesamegeographicarea.Thoseschools

offeringsuchmodeldataprocessing

coursescouldthenalsoserveaskindsof

dataprocessingeducationcenters,thatis,

computercentersforthetrainingofDP

teachersinthatareaorregion.Infact,

thelatterwasoneoftherecommendations

madeinsectionfiveoftheproposal、

Thekeytopromotinganynewform

ofeducationistrainingthenecessary

teacherstotakechargeofconducting

thosecourses.Therefore,inadditionto

callingfbrtheadoptionofapPropriate

teachertrainingcoursesatuniversities

andcollegesinJapan,sectionfburofthe

proposalrecommendedthatteacher``re.

education"or``re・training"programsbe

implementedunt輌1suchtimeasthe

universitiesandcollegescouldbeginto

turnoutqualifiedspecialistsinthefield

ofDPeducation.

Sectiontwooftheproposalindicated

variousmeasuresthatwouldhavetobe

takentoadjustexistinghighschoolcur・

riculumstoaccommodatedataprocessing

educationinacademicaswellastechnical

andcommercialcourses.Italsorecom.

mendedcertainspecificsubjectsfor

inclusioninmodeldataprocessing

courses.Thetypeandamountoffacili・

tiesandequipmentnecessarytoactually

implementthesecoursesweredescribed

insectionfiveoftheproposa1.

Thisin・depthproposallaidthefbun・

dationsforadministrativepoliciesestab・

lishedbeginningthefbllowingyearwhich

wereaimedatrealizingdataprocessing

educationbasedonhands・onexperience

operatingcomputers.

MEASURESAIMEDATESTABLISH-

INGDATAPROCESSINGEDUCATION

Theimplementationofmeasuresand

policiesbasedonthisproposalcame
underthejurisdictionoftheVocational

EducationDivisionoftheElementary

andSecondaryEducationBureau(ESEB).

Someofthepoliciestocomeoutof

thatdivisionarecoveredbelow.

1)CurriculumAdjuStments

Schoolcurriculumsforallelementary

andsecondaryschoolsinJapanarepre・

paredbytheindividualschoolsthemselves

inaccordancewithcertainguidelinesset
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fbrthinthe`℃ourseofStudy
,"aguide

tocurriculumplanningputoutbythe

MinistryofEducation
,Scienceand

Culture・Byincorporatingthemain

pointsofthepreviouslydescribedpro・

posalfbrthepromotionofdataprocess・

ingeducationintotheCourseofStudy へ
fbrupPersecondaryschoolsissuedon

Octoberl5,1970,thegovernmentmade

itspositionondataprocessingeducation

clearandgottheballroll血gonthead-

justmentofhighschoolcurriculums

toaccommodatenewdataprocessing

courses.

Someofthewaysthiseffectedthe

coursesandsubjectsthatmakeupthe

varioushighschoolcurriculumsinJapan

aredescribedbelow.

a・Mathematics-Variousnewsubjects

wereintroducedintomathematicscurric.

ulums.Theseincludedtheincorporation

ofsuchsubjectsas・ ・GeneralMathematics・ ・

and``MathematicsIIA"inwhichclasses

(chapters)on`℃omputerConceptsand

FlowCharts"weretaught .``Applied

Mathematics"wasalsoaddedtothese

curriculumsandcoveredsuchsubject

matteras`℃omputerConceptsAnd

NumericalComputations"and``Oper・

ationsResearch."

b.Technica1-Newsubjectsadopted

intotechnicalcurriculumsincluded

``PracticeinInfbrmationTech
nology,"

``Programming
,""NumericalCompu・

tations,"``SystemsEngineering,"``Com-

puterHardware"and"Programming

Theory."Thesenewsubjectswereprer

paredasspecialinfbrmationtechnology

coursesfbrinclusioninmodeldata

Processingcurriculums.Nevertheless,

suchsuhjectsas``Programming"and

``NumericalCo
mputations,"forexample

,

werealsoincorporatedintoanumberof

other,existingtechnicalcourses .These

includedmechanics,electricity
,electron.

ics,architecture,civilengineeringand

industrialchemistry .Thisindicatedthat

dataprocessingsubjectscouldindeedbe

incorporatedintorelatedtechnicalfields .

c・Commercial-Newdataprocessing

subjectscreatedfbrcommercialcurricu.

lumsincluded``ManagementMathemat-

ics,"`℃omputerConcepts"and``Pro・

grammingIandIL"Amongthelie,

`℃omputerCon
cepts"and``Programming

P'wereexpectedtobestudiedinother

commerical,businessandmanagement

COUrSeSaSWell.

2)ProvisionOfFacilitiesAndEquip・

ment

Facilitiesandequipmentfbrlaborato・

ryworkandpracticalexercisesinvoca.

tionaleducationhavealwaysbeensubsi-

dizedbythenationaltreasuryin4ccor-

dancewithstipulationssetforthinthe

VocationalEducationPromotionLaw .

Asameansofpavingthewayforsuch

subsidiesfOrdataprocessingeducationas

well,guidelinesconcerningthefacilities

andequipmentfbruseininformation

technologyanddataprocessingcourses

wereprescribedandcommunicatedto

prefecturalandmunicipalauthorities

throughoutJapanasofOctober14
,

1970.

a.Facilities-Guidelinesconcerning

facilitiesforuseintheinformationtech-

nologycoursesoftechnicalcurriculums

werestipulatedasprogramming
,key
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punchanddataprocessingroomsaswell

asanintegratedinfomationtechnology

trainingroom、Fordataprocess{ng

coursesincorporatedintocommercial

curriculums,facilitiessuchasbookkeep・

ing,keypunchanddataprocessingrooms

plusaprogramming-cum-businessapPli・

cationstrainingroomwerecalledfor.

Totalfloorspaceinvolvedwastobe

540m2fortechnicalcurriculumfacilities

and580m2forcommercialcu「 「iculum

facilities.

b.Equipment-Concerningthema・

chineryitself,completesystemsincluding

asmall・scalecentralprocessingunit

(nowadaysmicrocomputerswouldmore

thansuffice),ahigh-speedtapereader,

high-speeddatapunchandhigh-speed

printer,werestipulatedfbruseinboth

technicalandcommercialdataprocessing

courses.Theconfigurationandsizeof

thecomputersandperipheralequipment

neededforeachschoolwasdetermined

bythesizeandscopeofthecourses

offeredaswellasthatequipment's

abilitytoefficientlyhandlelargenumbers

ofstudents.'Tenkeypunchmachines

wereprovidedfbreachinformationtech.

nologycourseand15suchmachinesfor

eachdataprocessingcourse.Thetotal

costofinstallingthesemachinescameto

roughly54millionyenfbrtheinfbrma-

tiontechnologycoursesand43minion

yenfbrthedataprocessingcourses.

c.DataProcessingEducationCenters

-Guidelineswerealsodrawnupforthe

establishmentofdataprocessingedu・

cationcentersatkeyschoolsincertain

prefectureswhichwouldthenserveas

thecomputercentersandtraininglo・

cationsfbrstudentsandteachersalike

fromthatschoolaswellasothersinthe

area.

Thetotalfloorspacefbrthesecenters

amountedto865m2andthecostof

equipmentcameto115millionyen.The

latterincludedmedium-scaleCPUscom-

pletewithperipheralequipmentand

numerically・controlledmachinetools.

d.Others-TheScienceEducation

PromotionLawwasestablishedprimarily

tofostereducationinscienceandmathe・

matics.Thislawprovidedforgovern・

mentsubsidizingofequipmentforuse

inscienceandmathprogramssimilarto

thesubsidiesmadeavailableunderthe

VocationalEducationPromotionLaw

mentionedearlier.Equipmentcovered

bythislawincludedcomputersand

relatedmachines,makingpossiblethe

purchaseofmicrocomputersforusein

today'sscienceandmathprograms.

3)TeacherRetrainingPrograms

Thefiscal1970nationalbudgetfOr

educationincludedfundsfbrthestart

ofadataprocessingteacher'straining

course.TwoDPtrainingcenterswere

setup,oneinTokyoandtheotherin

Osaka,eachcapableofhandlingamaxi-

mumof30traineesatatimeforatotal

of60teachertraineespercoursenation-

wide.Thesecoursesinitiallylastedthree

months,butgrewyearbyyearuntilby

l973thetwotrainhlgcenterswereoffer-

ingfivecoursesyearlytoatotalof150

teachertrainees.Followingl973,how-

ever,thisprogramgraduallydiminished

inscaleuntiltodayonlytheTokyo

trainingcenterstilloffersDPtrainingto
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teachers,andthenonlytwocoursesper

yeartoamaximumof60teachers.Each

courseisnowonlytwomonthsindu-

ratlon.

TheteacherswhohavetakenthisDP

trainingcoursetodatehavebeeninstru.

mentalinpromotingdataprocessingedu-

cationatthedataprocessingeducation

centersaswellasinthemodelinfbrma・

tiontechnologyanddataprocessing

coursesandother,existingcoursesin

theirrespectiveschools.

4)RevisionsToThe``StandardsFor

VocationalEducationFacilitiesAnd

Equipment"AndTheNationa1

`℃ourseOfStud

y"

Japanesegovernment``StandardsFor

VocationalEducationFacilitiesAnd

Equipment,"announcedonApril30,

1965,andincludingtheguidelinesfor

facilitiesandequipmentfundingmen・

tionedpreviously,wererevisedonDe・

cember21,1976,togetherwithother

governmentandministerialordinances.

Therevisionofthenational``CourseOf

Study"guidelinesfbrelementaryand

secondarycurriculumplanningwerealso

announcedthereafteronAugust30,1978.

Themainrevisionsmadetotheseordi'

nancesareoutlinedbelow.

a.NewStandardsForVocational

EducationFacilitiesandEquipment_

Priortotherevisionoftheseguidelines,

facUitiesandequipmentstandardsfbr

technicalinfbrmationtechnologycourses

andcommercialdataprocessingcourses

werestipulatedseparately.Following

theserevisions,facilitiesandequipment

standardsforthesetwocourseswerein.

corporatedintoonesetofstandards

applicabletoallinfbrmation-related

courses.

Thescopeofequipmentpurchases

undertherevisedguidelinescalledfbr

roughly2.3timesthefundsstipulatedfbr

technicalinformationtechnologycourses

intheoldstandardsor122.51million

yen.Theoldstandardssetthelimitat

54.13millionyen.Thefloorspacefbr

facilitiesutilizedintheconductofcom・

mercialdataprocessingcoUrseswasalso

nearlydoubledfromtheolddimensions

of580m2to1,090m2.Standards

pertainingtotheoperationofthese

facilitiesandequipmentwerealsomade

moreflexible.

b.NewCourseOfStudy-Revisions

madetotheCourseofStudycanbe

classifiedintothosepertainingtomathe・

matics,technicalandcommercialcurricu・

lums.

1)Mathematics-Inadditiontomaking

AppliedMathematicsintoatechnical

subjectcalled``MathematicalSciences

inTec㎞ology,"thenewCourseof

StudyalsostjpulatedthatMathematics

IIandIIIbetaughtineachfield.

2)Technical-Subjectspertainingto

infbrmationtechnologyandrelated

courseswererevisedtoincludeInfor・

mationTechnologyI,IIandIIIand

SystemsTec㎞ologyaswellasPracti-

calExerciseclasses.Thecontentsof

theabovementionedMathematical

SciencesinTechnologycoursewas

revisedtoincludeclasseson"Forecast.

ingAndPlanning"plus``Infbrmation

andControl,"whileclasseson``Man-

agementandAutomation"wereincor・
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poratedintoacoursecalled``Funda・

mentalsofIndustry."Thishasenabled

allthestudentsenrolledineverytech・

nicalcoursetogetabasiceducation

indataprocessing.

3)Commercial-Subjectscreatedearlier

forinclusioninthedataprocessing

coursesofcommercialcurriculurns

wererevisedandlimitedtoconsistof

``DataProcessingI
,"``DataProcessing

Ir'and``ManagementMathematics."

Moreover,DataProcessingIwasinclud・

edinallcommercialcourses.

SAMPLECURRICULUMS

Examplesoftypicalcurriculumsput

togetherfbrtechnicalinformationtech・

nologycoursesandcommercialdata

processingcoursescanbeseeninTable

LAsterisks(*)indicaterequiredsubjects.

Tabte1.SampteCurriculumForAn"lnformationTechnologyCourse"

NumberofCredits

Area Subject
PerSchoolYear Tota1

Credits
lll川

JapaneseLanguage Japanesel 2養2祈 4

」apanesell 2 2

SocialStudies ContemporarySocietV 2畳2祷 4

Mathematics Mathematicsl 4畳 4

BasicAnalVtics 22 4

Science Sciencel 4菅 4

Physics 22 4

HealthandPhysical PhysicalEducation 3秘2者2骨 7

Education Health 2骨 2

FineArts Musicl

FineArtsl
2憂 2

Handicrafts|

Ca川graphyl

ForeignLanguages Englishl 222 6

TotalAcademicCredits 151414 43

FundamentalsofTechnology 4祈 4

Workshops 3祷6骨8骨
,

17

Drafting 2 2

MathematicalSciencesln 2祈2祈2讐 6

Technical
Technology

lnformationTechnologyl 4昔2 6

lnformationTechnologVIl 42 6

lnformationTechnologylll

SystemsEngineering 24 6
Electronicsl

AutomaticProcessControl

TotalTechnicalCredits 151616 47

TotalAcademicandTechnicalCredits 303030 90

HomeroomandRequiredClubActivities 2祷2骨2養 6

TotalCredits 323232 96
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SampleCurriculumForA川DataProcessingCourse"

(

NumberofCredits

Area Subject PerSchoolYear Total

Credits
lllll|

JapaneseLanguage Japanesel 4祷 4

Japanesell 4 4

SocialStudies ContemporarySociety 2養2著 4

WorldHistoryorGeography 4 4
-

Mathematics Mathematicsl 4骨 4

MathematicsIl 22 4

Science Sciencel 4砦 4

HealthandPhysical Physica|Education 2苦2祈3養 7

:
Education Health 2砦 2

一

(}
一

FineArts Musicl

FineArtsl
2養2 4

Handicraftsl

Ca|ligraphyl

ForeignLanguages Englishl 42 6

、

Englishll 44 8
'

TotalAcademicCredits 201817 55

CommercialEconomics1 3終 3

BookkeepingandAccounting! 3祷 3

PracticalBusinessComputations 2祈2妾 4

DataProcessingl 2祷2祷 4

Commercial GeneralBusinessTraining 2祷2祷 4

BookkeepingandAccountingll 4 4

DataProcessingll 25 7

CommercialLaw 3祷 3

{Electives) 3 3

TotalCommercialCredits 101213 35

TotalAcademicandCommercialCredits 303030 90

HomeroomandRequiredClubActivities 2祷2畳2養 6

TotalCredits 323232 96

Thenumberofcreditsawardedforsub-

jectsotherthanrequiredonesdiffer

accordhlgtotheschooL

DATAPROCESSING

TIONTODAY

EDUCA－

Technicalandcommercialhighschools

todayareenergeticallyintroducinginfor・

mationtechnologyanddataprocessing

coursesintotheircurriculumsinlinewith

therevisionsmadetothenationalCourse

ofStudyandStandardsForVocational

EducationFacilitiesAndEquipmentand

inconcertwithJapan'sprogresstowards

aninformationsociety.Practicallyall

oftheseschoolscurrentlyhavesomekind

ofdataprocessingeducationprogramin

force.

MODELCURRICULUMS

Thecreationofmodeldataprocessing
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)

curriculumsanddataprocessingeduca・

tioncentershaveplayedabigroleinhelp.

inggetdataprocessingeducationstarted

inmostofthetechnicalandcommercial

highschoolsofJapan.

AsofMay,1982,120suchhigh

schoolsnationwidehadestablishedeither

informationtechnologyordataprocess・

ingcourses,makingforanaverageof2 .6

schoolsperprefecturewithoneorthe

othertypeofdataprocessingeducation

programinfbrce.Thegrowthratefor

theestablishmentofsuchcoursesslowed

toanearhaltfbratime,buthasonce

againpickedupmomentum.

Dataprocessingeducationcentersare

locatedin360fJapan's47prefectures.

Thismeansthatthepercentageofsuch

centersestablishedthroughoutJapanis

roughly77%.Thisfigureapproachesthe

numberscalledfbrintheplanslaiddown

fbrthecreationofsuchcentersstarting

in1970.

Theutilizationofcomputersinthe

conductofdataprocessingeducationhas

proceededapacewiththeestablishment

ofmodelcurriculumsanddataprocessing

educationcenters.Infact,therewerea

totalofnearly4,000computersinstalled

atpublicandprivatetechnicalhigh

schoolsinJapanasofMay,1982 .Of

these,some3,500weremicrocomputers
,

withminicomputers,small・andmedium・

scalecomPutersaccountingfbrthere.

maining500machines.Sincethereare

some627technicalhighschoolswhich

belongtotheAllJapanTechnicalHigh

SchoolPrincipalsAssociation,agroup

whichencompassesalltechnicalhigh

schoolsnationwide,thenumberof

installedcomputersworksouttoan

averageofaboutsixperschool .The

numberofcomputersinstalledincom・

mercialhighschoolsthroughoutJapan

isconsideredtoberoughlyequivalentto

thenumbersrecordedfortechnicalhigh

schools.Thus,thetotalnumberofcom.

putersinutilizationattechnicaland

commercialhighschoolsinJapancanbe

estimatedataround8
,000units.

TheScienceEducationPromotion

Lawcitedearlierhasopenedthewayfor

theintroductionofmicrocomputersand

minicomputersintothosehighschools

whichofferonlyacademiccurriculums

aswel1.However,thisintroduction

processisratherslowgettingoffthe

ground.Theprivateacademichigh

schoolshavebeguntoshowaninterestin

theinstallationandutilizationofcom・

putersinrecentyears,anditisexpected

thatthepublicschoolswillfbllowsuit

befbretoomuchlonger.

RESULTSOFDATAPROCESSING

EDUCATION

Itgoeswithoutsayingthatthedetermi・

nationoftheresultsofaneducationpro・

gramshouldbebasedonavarietyof

viewpointsandaconsiderablylongtime

scale,butforthetimebeingwefeelsafe

inpointingoutthefollowingseveral

examples.

Firstofall,thosei皿dividualswho

successfullycompletedeitheraninforma・

tiontechnologyordataprocessingmodel

coursewhileinhighschoolhavefbund

employmentinthehardware,software

developmentand/ortechnicalservicedivi-

sionsofcomputerandothermanufactur－
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ingfirms,banks,securitiesfirmsanda

varietyofdistributionhouses.

Anotherresultofintroducingdata

processingcoursesintohighschoolcur・

riculumshasbeentheestablishmentof

preparatoryexaminationsbytheAll

JapanTechnicalHighSchoolPrincipals

Associationforthosestudentswhowish

toearnasecond-classratingintheMinis・

tryofInternationalTradeandIndustry

(MITI)sponsored`℃ertifiedDataProcess-

ingExamination."

Theinclusionofaprogrammingcon・

testforhighschoolstudentsasoneofthe

eventsinJapan'sannualInformation

Monthactivitiescanbecitedasyet

anotherresultofdataprocessingeduca・

tioninhighschools.Thesecontestsare

participatedinbystudentsfromtechnical.

commercialandacademichighschools

aswellasfirst,secondandthirdyear

studentsintechnicalcolleges.Thetop

prizeinthiscontestwasawardedtoa

FORTRAN・to-COBOLConversionpro'

gramin1980,anAutomaticLogical

CircuitDesignprograminl981anda

NewClubMembers'Trainingprogramin

1982.

Inlinewiththelatter,thestudentwho

wonthe1980programmingcontesthere

inJapanputtogetheraprogramfortype・

writertrainingandentereditinthehigh

schoolprogrammingtournamentofthe

TC31nternationalFederationofInfor・

mationProcessing(IFIP)worldmeeting

heldinLouzanne,Switzerland
,inJuly,

1981.

EDUCATIONALRESEARCHACTIVI-

TIES

AnAllJapanInf()rmationTechnology

EducationResearchSocietyhasbeen

organizedbytheteachersinvolvedindata

processingeducationprogramsattechni-

calhighschools.Thissocietyismadeup

ofatotalof273memberschoolsandis

aff五liatedwithtworegionalresearch

societiesintheKantoandTohoku

regionsofJapan.Japanesecommercial

highschoolsalsohaveanationwideData

ProcessingEducationResearchSociety

whichholdsnationalandregionalmeet・

ingseveryyear.Inaddition,thereisthe

DataProcessingEducationCenterLeader・

shipCouncilstartedbyteachersassociated

withthevariousDataProcessingEduca・

tionCenterslocatedthroughoutJapan.

Thiscouncilalsoholdsanationalmeeting

onceayear.

Infuture,thesevariousresearchsocie・

tiesshouldtrytoengageindataprocess-

hlg-relatededucationalresearchactivities

incooperationwithJapaneseinfbrmation

processingsocietieswhichbelongtothe

IFIP.

1

1.One50minuteclassisequaltoonecredit

houranda35credithourperschoolyearcourse

earnsthestudentonecredit(Thissystemcoin-

cideswiththeguidelinessetforthinthe"Course

ofStudyノ').

2.Thesampleculriculumsshownabovewere

puttogetheronthebasisofa32credithour

(standard)schoolweek.Thesehoursaresubject

tochangeaccordingtothelocaleand/orschool
involved(asperguidelinessetforthinthe"CourseofStudy") .
3.Astudentmusthavesuccessfullycompleted
800rmorecredithouTsinordertograduate
highschoolandhomeroomandclubactivities
areconsideredanessentialpartofthesehours
(CourseofStudy).
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DATAPROCESSINGEDUCATION

ATUNIVERSITIES
MasatakaAriyama

Professor,DepartmentofComputerScience

UniversityofElectro-Communications

INTRODUCTION

Thisreportdealsprimarilywithdata

processingeducationprogramsatJapanese

universities.Italsotouchesbrieflyon

similareducationprogramsinplaceat

juniorandtechnicalcollegesaswell.

Thereportstartsoffwitharatherin-

depthdescriptionofthehistoryofdata

processingeducation㎞Japan,then

movesontodiscussprogramsofferedat

dataprocessingdepartmentsi)atJapanese

collegesanduniversitiesandwindsupby

presentingsomeexamplesofdataprocess・

ingcoursesavailabletoallstudentsat

specificuniversities.

Nationalandprivatecollegesanduni・

versitiesinJapandifferconsiderablyasto

howtheyarerunandfinanced.For

example,withtheexceptionofacertain

amountofresearchfunds,allfinancing

f()rnationaluniversitiescomesfromthe

government.Theoverallbudgetsaswell

astheestablishmentofnewdepartments

andaugmentationofteachingstaffsat

nationaluniversitiesaredecidedbythe

nationalgovernmentbasedonitsassess-

mentofrequestsreceivedfromthose

institutions.Inthecaseofprivately・run

universities,however,expendituresare

paidprincipallyfromtheindividual

earningsofthoseinstitutions,withdeci・

sionsastohowthosemoniesarespent

restingwiththeiradministrators.Of

course,therearealsoinstanceswherea

privateuniversitywillreceivefinancial

assistanceinthefbrmofsubsidiesfrom

thegovernment.Furthermore,evenpri-

vateuniversitiesmustreceivetheapProval

oftheMinistryofEducation,Scienceand

Culturebefbretheycallestablishnew

departments.

HISTORYOFDATAPROCESSING

EDUCATIONmJAPAN

Instructionondigitalcomputerswas

firstintroducedintothecurriculumsof

Japaneseuniversitiesduringthelate

1)Forourpurposeshere,wewillbe

referingtothosedepartmentsat

universitieswhichoffercoursesrelated

toinformationscienceandcomputer

engineeringasDataProcessingDepart'

ments.Thereasonsfdrthiswillbe

explainedinmoredetaillaterinthe

textswhiletherearealsothosedepart.

mentsofferingsuchcourseswhich

tendtoemphasizeadministrativesci・

ence,wewillnotdealatanylength

withthosehere.
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1950's.Thatwasaboutthetimewhen

researchintodigitalcomputersinJapan

wasgettingintofullswingandcomputers

builtatuniversitiesandresearchcenters

werefirstbeingputintooperation
.Edu-

cationprogramswerestartedbythe

pioneersinthisfieldwhowereengaged

intheactualresearchanddevelopmentof

thesecomputers.Thoseeducationpro-

gramswereinitiallydesignedtotrainthe

usersoftheseearlytrialmanufactured

computers,butbefbretoolonglecture

andlabcourseswerefbundedfbrthe

universitystudentaswelLTheManage・

mentEngineeringDepartmentatKeio

UniversityandtheAdministrativeScience

DepartmentofKonanUniversity
,both

f()undedinl959
,wereorganizedforthe

developmentofearlycomputerapPlica-

tions.

Theproductionofcomputersby

Japanesemanufacturersincreasedcon.

siderablyduringtheearly1960's .As

thesemachinesbegantofindtheirway

intotheuniversities,sodidintroductory

cou「sesoncomputers・Thecomputing

capabilitiesofuniversitiesatthattime
,

however,wereextremelypoor .Since

mostofthecomputersinstalledonthe

campuseswereprimarilyfbrresearch

purposes,studentshadlittleornoreal

accesstothem.

Asthe1960'sdrewtoaclose,the

Japaneseinfbrmationindustrybeganto

growataphenomenalpaceandcomput-

erscameintouseillalmosteveryfieldof

socialendeavor.Inanticipationofthe

increaseildemandfbrdataprocessing

specialiststhatwouldcomeaboutasa

resultofthis,nationalpolicieswere

drawnuptodealwiththeproblemof

educatingtheseindividuals .

TheMinistryofEducation
,Science

andCultureestablishedtheInfbrmation

'
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ProcessingEducationCouncil(Professor

JiroYamauchi,Chairman)ilMay,1969,

andputitinchargeofcomingupwith

policiesaimedatpromotingdataprocess・

ingeducationinJapan.Thiscouncil

submittedafinalreporttitled``Funda・

mentalConceptsforthePromotionof

DataProcessingEducation,"[1]together

withaseriesofaccompanyingreportsto

theMinistryofEducation,Scienceand

CultureinMay,1972.Someofthemain

pointsbroughtoutinthisreportare

listedbelow.

i)Thedemandfordataprocessing

specialists(programmersandsystems

engineers)wasestimatedtoreach50

thousandbyl980(SeeFigure1);

ii)Inordertodealwiththissituation,it

wasproposedthatprofessionalas

wellasgeneraldataprocessingedu・

cationprogramsbejointlypromoted;

and

iii)Anumberofspecificmeasuresneces.

sarytoaccomplishthiswerespelled

out.

Theprofessionaldataprocessingedu・

cationprogrammentionedthereinwas

aimedattrainingtheresearchers,engineers

andeducatorsnecessarytocarryout

basicresearchanddevelopmentworkon

computerhardwareandsoftware,andas

suchwasdesignedtoincreasethelevelof

Japan'sinformationindustry.The

generaldataprocessingeducationpro・

gram,however,wasseenasameansof

providingallsecondaryandcollege

students,regardlessoftheirmajors,with

basicinstructiononandtraining㎞the

useofcomputerssoastobuildupa

nationalfoundationfortheeffective

utnizationofcomputersinallfields.

Orastheproposalcontainedinthereport

stated,thegeneraldataprocessingedu-

cationprogramshouldhaveasitsgoal

``
...makingstudentsawareofthepossi・

bilitiesandlimitationsofdataprocess.

ingandpreparingthemtotakeupthe

challengeofushe血1gintheinformation

ageofthefuture."㎞otherwords,

thisprogramwasseenaswideningthe

baseforcomputerapplicationsbyadvo・

catingthattheabilitytousecomputers

wasakintoasecondformofliteracy.

Thisreporthadaconsiderableinflu・

ence,bothdirectlyandindirectly,onthe

laterdevelopmentofdataprocessing

educationprogramswithintheframe・

workofJapan'sschooleducationsystem.

Thefonowing,then,isanoutlineof

someofthemajorfactorsrelatedtothe

developmentofdataprocessingeducation

inJapanfromthestartofthel970's

untiltoday,especiallyasthosedevelop-

mentsmanifestedthemselvesintheuni.

versitiesandtechnicalcolleges.

ESTABLISHMENTOFDATAPROC-

ESSINGDEPARTMENTSmTHESCI・

ENCEANDENGINEER皿 可GSCHOOLS

OFUNIVERS皿IES

Beginninginl970,dataprocessing

departmentswerecreatedinthescience

andengineeringschoolsofJapanesena・

tionaluniversities、By1982,thenumber

ofsuchdepartmentshadreached28inall

nationwide.Graduatecourseswereset

upwithinthesedepartments,andsome

evenestablisheddoctoratecoursesas

well.Furthermore,thefieldofinforma-

tionprocessingtechnologywasconsider－
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Table1.DataProcessingDepartmentsAndGraduateCoursesEstablished

AtScienceAndEngineeringSchoolsOfNationalAndPrivate

UniversitiesAndTheNumberOfStudentsCapabteOfEnteringThose

Departments/Courses

-NumberOfStudentslnParenthesis －

4

1970 1976 1981

DataProcessing National 5{2341 23{7551 28{1ρ05)

Departments Universities

Private 21120) 6(415} 6{415)
Universities

Total 71355} 29{1,170} 34臼,420}

Master's National 0{0} 15{242} 32{426}
Courses University

Private 0{0) 1{8) 3{34)
UniVerSitieS

Total 0{0) 16(250) 35{460)

Doctorate National 0{0) 10{79) 12{891
Courses UniVerSitieS

Private 0{0) 1{4) 3{21}
Universities

Total 0{0} 11{83) 15{110)

edinterdisciplinaryandspec量algraduate

coursesaimedatstudents伽mavariety

ofmajorswereestablishedatsixmajor

nationaluniversities.Duringthissame

period,sixdataprocessingdepartments

andthreespecialdataprocessinggraduate

courseswereestablishedatcertainprivate

unlverSltleS.

Transitionsinthenumberofthese

coursesandthestudentsenroUedinthem

areshowninTable1.

Specialbudgetswerealsoapprovedto

installmedium-scalecomputersystemsat

thedataprocessingdepartmentsofna・

tionaluniversitiesfbrusebythestudents

duringthecourseoftheirstudies.

ESTABLISHMENTOFDATAPROC-

ESS皿9GEDUCATIONCENTERS

Aspointedoutearlier,computerswere

installedatJapaneseuniversitiesbegin-

ningintheearlyl960's
,butthesewere

limitedsolelytoresearchwork .Infact,

itwasdifficulttomakethesemachines

availabletostudentsatthattime.Thus
,

inordertopromotedataprocessingedu-

cationaimedatallstudents
,dataprocess・

ingeducationcenterswerefbundedat

nationaluniversitiesbeginningaround

1972.Thesecenterswereequippedwith

large-scalecomputersystemsandstaffed

withfull-timeteacherssoastomakedata

processingeducationavailabletoallthe

studentsenrolledinthoseuniversities .

Byl982,thesetypesofcentershadbeen

establishedat10nationaluniversities ..
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,
Dataprocessingcenterswhichpossessed

fUnctionssimilartotheseeducation

centerswerealsosetupatanumberof

othernationaluniversities.

Inthecaseoftheprivateuniversities,

asystemwherebytheycouldobtain

㎞ancialassistancefromthegovernment

fbrapartofthemoniesnecessaryto

completetheircomputerf口cilitieswas

putintoeffectinl974・

DATAPROCESSINGEDUCATIONFOR

ALLSTUDENTS

Asaresultofstrengthenedcomputer

facilitiesandaheightenedawarenessof

theneedfbrdataprocessingeducation,

numerousdepartmentsinnearlyallthe

schoolsofJapaneseuniversitiesbeginning

withtheschoolofscienceandengineer・

ingandcontinuingontotheschoolsof

eCOnOmiCS,COmmerCe,laW,literatUre,

educationandmedicine,expandedand

improved,bothquantitativelyandquali・

tatively,instructioninthefieldofdata

processing.Thistypeofeducationdoesn't

consistsolelyofintroductorycourses

byanymeans.Ithasbecomequite

normalforstudentstoutilizecomputers

inthearrangementofexperimentaldata,

statisticalanalysis,theoreticalcalcula・

tionsands㎞ulationsinthecourseof

theirstudiesilthevariousareasof

specializationwithineachdepartment.

Quiteafewstudentsalsooperatethe

computersinstaUedattheiruniversities

toresearchinformationrelatedtotheir

graduationtheses・

Theimportanceofincludingsψjects

relatedtocomputerandinformation

processingtechnologyintothecurricu・

lumsofdepartmentswhichhavebeen

closelyrelatedtodataprocess㎞gsuchas

electronic,communicationandadminis・

trativeengineeringaswellasapPlied

mathematics,hasincreasedconsiderably.

Thesedepartmentsarethuscontributing

greatlytothesupPlyofdataprocessing

specialistsinJapan.

TheMinistryofEducation,Science

andCulturealsoestablishedadataproc・

essingtrainingsystemforuniversity

instructorsin1970.Underthissystem,

UniVerSityinStrUCtOrSreCelVetralnmgln

informationprocessingtechnologyand

techniques'fbraboutoneyear.This

trainingisconductedseparatelyfromthe

instructorsregulardutiesandiscarried

outinJapan.Asofl982,atotalofabout

200universityinstructorshadcompleted

thisspecialtrainingcourse・

DATAPROCESSINGEDUCATIONAT

JUNIORCOLLEGES

Educationprogramsrelatedtocom・

puterhardwareandsoftwarearebeing

strengthenedattechnically・orientedjunior

colleges.Sixsuchjuniorcollegeshave

alreadyestablishednewdataprocessing

departments.Minicomputerswereinstal-

ledatallnationally・operatedtechnical

juniorconegesduringthel970's・

Softwareeducationprogramsarealso

beingincorporatedintocertaindepart-

mentsateconomicandcommercialjunior

colleges,andspecialsoftwarecurriculums

havealreadybeenestablishedatthree

suchinstitutions.
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Table2. ExampleOfTheCurriculumEmployedtnThelntensive

DataProcessingTrainingCourseForTechnicalCollege

Teachers{1982}

{Figuresinparenthesesindicatethenumberofcreditspercourse.

Onecreditisequivalenttothreectassroomhours.}

Computers

Large・scateComputers

tntroductionToCompiters

Microcomputers

OperatingSystems

FormulaManipulation...■ ■・・・・・・・・・・・・・…

ApPlicationProgramming{PL/1}

OperatingSVstemsAndProceduresOfIITComputers

ApPliedTechnology

NumericalAnalysis

Simulation

Networking

MultivariateAnalysis

FiniteElementMethod

DatabaseSystems

ClassScheduling

CAD

Robotics!Mechatronics

Education

DataProcessingEducation

EducationalEngineeringAndTheDevelopment

OfLivelyLessons.

{2}

川

{6}

川

.,川

{1}

川

{3}

{2)

{2}

{3)

{3}

川

{1)

川

(1}

{1}

川

Research

PL/lArithmetic

NumericalAnalysis

Simulation

MultivariateAnalysisl

MultivariateAnalysi.sl|

Simulation

Microcomputer

ClassSchedulingProgram
Preparation

{Oneresearchthemeis
selectedfromamongthe
above}.

Thiscurricu|umconsistsof32unitsinall,onlytwoofwhich{coursesmarkedwithan

asterisk養)representrequiredcourses.Al|othercourses{30units}areelectives.Teacher

traineescantakeupto20unitsworthofcoursesincludingrequiredcourses.Therestof

theirtimeisspentonresearchwork.
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DATAPROCESSINGEDUCATIONAT

TECHNICALCOLLEGES

Beg口lnillgin1971,small・scalecom-

putersforeducationpurposeswere

graduallymtroducedintotechnicalcol.

1egesandintroductorycoursesoncom-

putersopened.Therequirementsfor

establishingtechnicalcollegeswererevised

in1976andamongthoserevisionswere

stipulationsstatingthattwo-creditdata

processingcoursesbeincludedinall

curriculums.

Specialdataprocessingcurriculums

werealsosetupatfivesuchtechnical

colleges.

Technicalcollegeteachershavebeen

receivingtrainingindataprocessing

sincel971inthefomofanintensive

f()ur・weekcourse
,㎞plementedbythe

InstituteofInformationTechnology
,

Japan,attherequestoftheMinstryof

Education,ScienceandCultureexpressly

f()rthatpurpose.Asof1982,464some

teachersattechnicalcolleges㎞Japan

hadtakenthiscourse.Thisworksoutto

roughly12%ofaUthetechnicalcollege

teachersinJapan.Table2presentsan

exampleofthecontentsofthisspecial

tralnmgCOUrSe.

DATAPROCESSINGDEPART-

MENTSINTHESCIENCEAND

ENGINEER皿YGSCHOOLSOF

UNIVERSITIESTODAY

Thedataprocessilgdepartmentses・

tablishedinschoolsofscienceandengi-

neeringattoday'suniversitiesgounder

variousnames.Themajorityoftheseare

referredtoasthe``DepartmentofInfor.

mationEngineering,"butotherpromi.

nenttitlesinclude``Departmentof

InformationScienceandEngineering"

and``DepartmentofComputerScience ."

Forourpurposeshere,asweUasforthe

sakeofsimplicity,let'srefertothese

departmentsas``DataProcessingDepart・

ments."Theprofusionofdifferent

namesusedtorefertodataprocessing

departmentsatJapaneseuniversities

reflectsthesubtledifferencesinemphasis

placedontheeducationandresearch

programscarriedoutatthoserespective

departments.Thereasonsfbrthese

subtledifferencescanbeattributedtothe

differentconditionsexistingatthose

universitieswhenthesedepartmentswere

established.

Sincethefieldofinformationprocess・

ingtechnologyisinterdisciplinaryin

nature,onecanexpecttofindavariety

ofcurriculumsinplaceatthefaculty

level.Bythesametoken,evenwithsuch

avarietyofcurriculums,it'saprettysafe

betthattherearealsoconsiderablepoints

ofsimilaritybetweenthemsincetheyall

dealspecificallywithdataprocessing.In

ordertomakethispointclear,let'stake

abrieflookattheresultsofastudyI

madeintothismatterin1980[2】 .That

studywascarriedoutbyinvestigatingthe

curriculumsthencurrentlyinplaceat24

dataprocessingdepartments.

POINTSINCOMMON

Table3showsthenamesofrepresenta.

tivelecturecoursesgivenbyvarious

ofthe24dataprocessingdepartments

stu(liedaswellasthenumberofdepart・

mentsgivingsuchcourses.Nohardand
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Table3.TypicalDataProcessingCourses

Cour5es
NumberofDPDepartmentsNumberofDPDepartments
OfferingTheseCoursesOfferingEquivalentCourses

RequiredElectiveRequiredElective

Disc爬testructure 1031

Numericala岡|vsi5 710

lnformationtheory 21421

Automatatheory 63

Automatatheoryandformalbnguagetheory 141

Formallanguagetheorv 42

Theoryofa}gorithms 一23

Artificialintelligence 22

Pattemrecognition 71

|ntroductiOntoprogram而ng1Princip|esOfprogrammir19 43

ProgrammingIang岨ge 610

Compilercon5truction 52

Operatingsvstems 51

Svstem$programming 381

Data5tructure 254

Databas8 1

Softwareengine6ring 24

mtroductiontocomputerorg加ization 351

Oigit8110gic/Logicaldesign 771

Computerarchitecture'Computerorganization 3113

Oatatr加5耐ssbn8ndcomputernetwork 283

ε|eαroniCs/Elθ αroniccircuits 1071

Contrdsystemthoorv 5102

Comput8rapPreciationcourse 32

Svstemsengi時ering 29

Mathernaticsforprogramming 61

Operationsresearch 61

Simulation 5

fastconclusionscanbedrawnfromthese

resultsalone,butitseemsthatthecur-

riculumsofferedbydataprocessing

departmentsinJapanhavebeeninfluenced

toagooddegreebyacomputersclence

curriculumpreparedbythe-Association

ofComputerMachinery(ACM)inl968.

SPECIALFEATURESOFINDIVIDUAL

DEPARTMENTS

Thelecturecoursesofferedinthecur-

riculumsofdataprocessingdepartments

canbebrokendown血toseveralcatego-

ries.Let'stentativelymakethosecatago-

riesi)FundamentalMathematics,ii)

FundamentalTheoriesofComputerSci-

ence,iii)SoftwareTechnology,iv)Hard-

wareTechnology,v)Fundamentalsof

ElectronicandCommunicationEngineer-

ing,vi)FundamentalsofNaturalScience

andEngineering,vii)SystemsEngineering

andAdmini§trativeScienceandviii)

ArtificialIntelligence.Theproportionof

creditsaccountedforbyeachcategory

vis-a-visthetotalnumberofcreditsfor

specialsubjectsofferedbyeachdepart-

mentareexpressedingraphfbrmin

Figure2a,bandc.Whenthesepropor-

tionswereworkedout,laboratorysub-

jectswereexcludedfromthecalculations.

Forreferencepurposes,however,abar

graphshowingtheproportionoflecture

subjectstolabsubjectshasbeenprepared.

AsFigure2indicates,thesecurricu.

lumscanbeclassifiedinto5distinct

f()rms:
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i)

iii}

50

40-ii}

30已

20-

10'

i》}

一

・

-

viii}
■

一 一

vii)

v}

0 50 100

Shededportionsofthebarindicaterequiredcourses ,

Fig.2a.WayofReading

Figures2band2c

M-Emphasisplacedonfundamental

mathematics;

E-Emphasisplacedonelectronic

andcommunicationengineering;

H-Stressisonhardwaretechnology;

S-Emphasisisplacedonsoftware

technology;and

D-Stressisonsystemsengineeri皿9

andadministrativescience.

However,amongthesearethosefbrms

suchasE6andE7whichmightbeappro・

priatelyreferredtoasESandEMfbrms,

respectively.

Asstatedpreviously,theexpensesin-

volvedininstallingmedium-scalecomput・

ersystemsatthedataprocessingdepart・

mentsofnationaluniversitiesforusein

theeducationofstudentsenrolledin

thosedepartmentsisprovidedbythe
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MinistryofEducation,ScienceandCul・

ture.Ifwecomparetheseexpenseswith

theequipmentandoperatingexpensesof

departmentsotherthanthoseinthe

schoolsofengineeringweseethatthey

arefairlyhigh.Thecapabilitiesofthe

computersinstalledviasuchgovernment

fundingdifferconsiderablyaccordingto

thetimewhentheywerepurchased .For

example,operationspeedsvaryfromO .2

tolMIPS,mainstoragecapacityfrom

O.25to4MBanddiskfilecapacityranges

anywherefromlOOto1,200MB.The

newsystemspurchasedasreplacements

mrecentyearsaretimesharingsystems

(TSS)withbetween40and50terminals

persystem.Thesehavegreatlyimproved

thesituationforsoftwareeducation.

Thesesystemsarecapableofrunning

FORTRAN,PL/1,andCOBOLaswellas

PASCALandLISP.

Duetothefactthatinfbrmationproc-

essingtechnologyisdevelopingatsucha

rapidrate,it'sbecomenecessarytocon-

stantlycheckthecontentsofcurriculums

attheundergraduatesleveLItisextreme・

lyimportantthatuniversitiesoffercom・

plete,up・to-datecurriculumsinorderto

turnouthighqualitydataprocessing

specialists.

Theemploymentsituationforgradu・

atesofdataprocessingdepartmentswas

lookedintobyastudyconductedin

1980[3].Theresultsofthatstudyare

presentedinTable4.Thedemandfor

softwarespecialistsfromfieldsotherthan

theinformationindustry,especiallythe

fieldofmanufacturing,hasbeenincreas・

ingillinewiththespreadofmicro・

processorslnrecentyears.
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Table4.EmploymentSituationBytndustryForGraduatesOfDataProcessing
DepartmentsOfScienceAndEngineeringSchoolsAtNationaI

Universities{1974-1980)

TvpeOflndu5trv
Hold6r`OfUnd●rgr8du8t8

Degree$

Hdder・ αG肥duat8
Degreg5(M邸t8rAnd

DOCtor8t81

TOtol

Gov●mmontServic6AndPublicCorporotion5 27015.0鮒 156{13.3%) 426(6.4%}

F}e|dOfEducation{Univ町5itv8ndT㏄hnic81
HighS♂oolT¢ach8r51

67{㌧2} 8917.6) 156{2.4}

Comput●rM8nuf●cturer$ 580110.7) 322{27.41 902{13.61

M8nuf8ctur●r`OfCornPUt6卜R6|ated

εquipm6nt

228{4,2) 55{4.η 283{4.3)

E|6ctric81/El6ctronicMachineryM加uf●cturθr● 497〔9.2} 177115,ω 67引10.21

Sof㎜r●Hou舗$ 702{12.9) 3813.21 740{112)

D8t8Proc855ingServio●Companie8 518{9.5) 20白.71 53818.1)

Gener8|Prim8rV8ndS6◎ond8ry佃duεtrio` 493{9.1} 107{9.0[ 60019."

G前6r白lTeni8rvIndu"rie$ 816115.0) 49{42) 865{13.1[

Oth6r8 217{4.Ol 3212フ} 249{3β1

ThoseGoingOnToHigherεducation 1ρ42i19.2} 1321112} 1,174{17β}

TOt●1 5.430{100,0) 1,177{100.0) 6.607{100.ω

DATAPROCESSINGEDUCA-

TIONFORALLSTUDENTS

Infbrmationprocessingeducationfor

allstudentsisbeingcarriedoutatquitea

fewuniversitiesinJapan.Thewayin

whichthiseducationisbeingpresented

differswi廿heachuniversity,however.

Bywayofexample,thedataprocessing

programsatthreerepresentativeJapanese

universities-TokyoUniversity,Tsukuba

UniversityandKeioUniversity-areout・

1iledbelow.

TOKYOUNIVERSITY

ThemostrepresentativeofJapan's

nationaluniversitieshastobeTokyo

University.TokyoUniversityhasbeen

activelypromotingdataprocessingedu-

cationforaUitsstudentsfromthetime

itwasfirstrealizedthatthistypeofedu・

cationwasnecessary.Thatprogramhas

beenexpandedandtlprovedeversince

theuniversityestablisheditseducation-

orientedcomputercenterinl972.This

educationalcomputercenterofferscom-

putingcapabilitiestoTokyoUniversity

students,whilelecturecoursesandteach・

ingareleftuptothevariousschoolsand

departmentswithintheuniversity.There

aresomel3,000undergraduatesenroned

atTokyoUniversity.Statisticsonthe

utilizationofthiscenterfortheacademic

yearfromApril,1981toMarch,1982are

showninTable514】.Therearealso

statisticscompiledonthekindsand 　
utilizationratioofthevariousprogram-

minglanguagesusedatthiscenterduring

thel982summerschoolsession.These

statisticswerearrivedatbycalculating

thenumberofjobsinwhichacertain

languagewasusedandthenfindingwhat

percentageofthetotalnumberofjobs

executedduringthatsessionthisac-

countedfbr.Theresultsshowedthat

FORTRANwasusedfbr865%ofthe

jobsrun,BASICfor6.8%,PASCAL

f()r4.1%,LISPfbr2.0%andtheremainder

moreorlessequallydividedamong

COBOL,PL/IandAPLThecomputer

JipdecReportNo.53 48



Table5. StatisticsOnUtilizationOfTokyoUniversity'sEducationalComputerCenter

BySchootForTheAcademicYearFromApril'81toMarch

p.550fTokyoUniversityEducationalComputerCenter
ReportNo.20.October1982.)

'82
.{Takenfrom

1981Acad●micYear

NOTE:Uppermo"ofthgpeir・offiguresgiven8bougshewutilizetienduringthefir6thalto`the5chooly68rtApriltoS叩ternb6r
,1981)

●ndthebottomfiguresindialtethetforthetatterheltoftheschoolVear{OCtober,1981toMard1、1982[.

F8cu陀v Total

εnrol!ment
NumberOfProcθssingRuns Pr㏄e話ingTime{MinUte$)

TSS

Onli哺Tim・

{MinUte$}

Num已rOf

PrintOUt5

TOta| B8tch TSS TOtaI B■tch TSS

S曲oolOf

』

200 0

5,695

0

1β26
0

3フ69

0

150

0

29

0

121
0

80β46

0

13ρ14

Sdloo|Of

Medicine

244 549

5β00

318

4,189
23$

1β11

141

199

28

100

113

99

4,680

52β11

2,636

27,401

SchoolOf

Engine8ring

2,734 34,576

4{〕,187

29,485

23β36
5ρ91

16β51

6769

5β45

4β42

2β81

2,127

2,564
91,642
498β23

161β26

161,528

SchoolOf

Litera加re

291 7,453

5β44

5β76

2β98
1,577

2β46

1,302

525

698

179

604

346
33,613

68β72

37,985

30,470

SchoolOf

Scienc6

595 14,961

15ρ10

13,191

8β15

1,η0

6205

7,267

2,102

5,780

1,097

1,487

1ρ05

42β06

198夕08
94β98

71β26

SchoolOf

Agric山ur6

602 1,139

12β2撒

640

8/26

499

4ρ95
474

815

155

381

319

434

10β19

114β12
4,687

67β47

SchoolOf

Eoonomic5

399 861

11β19

345

4,596

516

7β23
494

762

194

189

300

573

24,094

211,077
5,730

32,475

SchoolOf

LiberalArt8

2β39 7,756

15フ36

6222

13ρ04

1β34

2,732
1,765

815

1,304

559

461

256

29ρ07

63,703

39β09

66,654

SchoolOf

εduc8tion

90 1,332

2β?1
口85
2238

47

433

174

248

143

231

31

17

1259

14,551
7,139

30β97

SchoolOf

Pharm8CV

60 1,477

428

935

46
542

382

424

63

235

9

189

54
9β33

7,124

9β58

456

lRese8rch

b5titut6)

52 0

156
0

7

0

149

0

10

0

0

0

10
0

3,248

0

72

TOta| 8,106 70,104

115,477
58297

69,581

11β07

45β96

18β10

11234、

18,170

5,755
5β31
5,479

247β53

1,311,427

360,168

502268

Table6. DataProcessingEducationForAl|TsukubaUniversity

Students-ComputerUtilizationBySchool

OrDepartmentDuring1979

A㏄umub口dUtiliz8tionP8rStudentPorSeme8ter

NumberOl NumerOf

C|u"θr Coll吋8 Seme5ter
NumberOf

Studen鵬

Numberα

Cla5se5

TSS
Utiliz8tion

88tch
Opomions

CPUTimo ε18PS6d

Time

PrintOUt事

Fir5tCIUSt6r Humaniti65 3 129 3 32.0 15.5 335 1400 78.6
ofColb胆5 Soci●1 1 78 2 27.4 17.2 245 1320 79.4

Scienc臼

Natural 2 205 4 43£ 332 127 2519 2192
Scienc8●

Seognd Comp3rがiv6 3 74 2 17β 25.9 510 2741 124.6
Clustθrof Culturo
Coll8胆5 Human 1 122 3 26.4 13.4 511 1251 67.9

Science5
8iobglC81 2 82 2 40.2 34.8 539 2142 175.5
Science$
Agric山ure 2 126 3 42.6 31.4 548 2152 166.8
AndForeStry

Third Socio・Eoon一 1 120 3 37.4 29.0 2046 2134 173.6
Clu5terof omicP|aming
Cdlege5 lnformotion 1 84 2 37.O 36.7 3210 2559 2382

Scienoe5
∈ngin8ering 1 148 4 42.0 324 1034 2224 169.8
Scienc85

S出oolOf 2 103 2 26β 23.0 524 1459 174.2
Medicine

SdloolOf 3 240 5 28.2 13.2 2t6 119 61.1
HealthArd
Phv`ic8|

EdUC8tion

SdloolOf 3 74 2 25.0 10.0 310 1453 72.4
AnAnd
D88ign

・Figure55howninthesetwotinesref|ectoomputerut日izationcarriedeutduring`DataProcessingPraCtice"classe5
.
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systeminstalledatthiscenterconsistsof

aCPUcapableofoperatingataspeedof

4.4MIPS,8MBofmainstoragecapacity

and3,810MBoffilestoragecapacityand

offersbothcafeteria・stylebatchprocess・

ingaswellasatimesharingsystem.Of

theroughlyl50TSSterminalsconnected

to廿lissystem,about80aredistributed

throughoutthevariousschoolsorfacul・

tiesoftheuniversity.

TSUKUBAUNIVERSnTY

TsukubaUniversityisanewkindof

nationaluniversityfoundedin1974.All

firstyearstudentsatthisuniversitystudy

dataprocessingasoneoftheirrequired

subjects.Thedataprocessingcourseis

composedofbothlectureandlaboratory

classes.Thelectureclassesaretitled

``lntroductiontoInfbrmationScience
,"

andcoversuchtopicsastheneedand

motivationfbrdataprocessing,algo・

rithms,dataprocessingequipment,the

principlesofexecutingFORTRANpro・

gramsandthecapabilitiesandlimitations

ofcomputers.Topicsonoperating

systems,artificialintelligenceandlabora・

toryautomationarealsoofferedforstu・

dentswithcertainmajors.Classesonthe

actualoperationofcomputersmakeuse

ofTSSterminalslinkedtoacomputer

systemdesignatedespeciallyforeduca・

tionpurposesinstalledattheuniversity's

computercenter.Programmingisdone

primarilyinFORTRAN.Statisticsonthe

jobsrunonthissystemduringl979are

presentedinTable6[5】.

KEIOUNIVERSITY

KeioUniversityisoneoftheoldest

andmostprestigiousoftheprivateuni.

versitiesinJapan.Itwasalsooneofthe

firstsuchuniversitiestomakedataproc・

essingeducationavailabletoaUofits

students.AtKeioUniversity,teaching

allofthestudentsineachofthatuni・

versity'sfacultiesaboutdataprocessing

istheresponsibilityofthefUll◆and

part・timestaffwhoruntheInstituteof

InformationScience.Table7showsthe

dataprocessingcoursesestablishedatthis

universityduringthe1981-82academic

yearaswellasthenumberofstudents

whoenrolledineachco町se.Theper-

centageofstudentstakingthesecourses

byfacultyworkedoutto28.3%fromthe

ScienceandEngineeringSchool,17.9%

fromtheBusinessSchool,3.4%fromthe

SchoolofPoliticalScience,4.8%from

theSchoolofLaw,8.3%fromtheSchool

ofLiteratureand1.4%fromthevarious

otherschoolscombined.Thetotalnum-

berofundergraduatesenroUedatKeio

Universityis24,000,andthenumberof

thesestudentstakingdataprocessing

coursesisincreasingrapidlyeachyear.

Thetotalnumberofstudentswhotook

suchcoursesfrom1975through1982

areshowninTable8.Actualhands-on

computeroperationiscarriedoutatthe

university'scomputercenter.Thecom・

putersysteminstalledthereoffersboth

cafeteria・stylebatchprocessingandTSS

[6].

CONCLUDINGREMARKS

Theabovedescribeddataprocessing

educationprogramsinplaceinJapan's

highereducationsystemhavecomeabout
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Table7. DataProcessingCoursesOfferedatKeioUniversityDuringTheAcademic

Year1980-81andTheNumberofStudentsEnrolledinEach

1.

2.

3.

ElementaryCourses

1-1ComputerScience.....■ ■....■ ■......■ ■..............1,645

1.2DataProcessing...........■ny.........................211

lntermediateCourses

2-1

2・2

AdvancedComputerProgrammingandAlgorithms

APL...................

Assembler...............

Pascal..................

SymbolManipulation

L|SP..................

SNOBOLandICON........

.■ ■ ● ■ ■ ■ ● ■ ● ● ● ■ ・ ■ ●..........・

...● ● ● ●.● ・ ■ ■ ■ ◆ ■ ● ■ ■ ■ ■,.・ ● ・ ・.

・.・.● ● ● ● ■ ● ● ■ ■ ■ ■ ・.,◆.・...・.

■ ■ ・ ■ ■ ● ■ ■ ● ■ ● ● ■ ● ■ ■ ● ■.■ ・ ・..・..

■.■ ● ■ ● ■ ■ ● ■ ■ ● ■ ■.・.・.・ …..

AdvancedCourses

3・1ApplicationoflnformationProcessing

NumericalAnalysis...........・ ・ ・ ・ … ■ ■ ・ ・ ・・ ・ ・ ・ ・ ・ ・ ・ ・ ・ …

MathematicalProgramming..■ ■ ・.・.・ ・ … ■ ■ ・ … ■ ■ ・ ・ ・ … ■t・

DataAnalysisandStatistics...........................■ ■.

Simulation................■ ■........… ■一 ・ ・・ ・ ・ ・ ・ …

Econometrics.....................................一 ・

ComputerGraphics.......・ ・ ・ ・ ・ … ■ ■ ・ ・ ・ ・ ・ ・ ・ ・・・ ・ ・ ・ ・・ ・ ・ …

3-1SpecialTopicsinComputerScience

ComputerSystems...■ ■ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・ ・…

OperatingSystems...・ ・・ ・ ・ ・ …

3-3

.7

15

31

.・..■.● ■ ● ■ ■ ● ● ● ■ ・.......・

SystemProgrammingandLanguageProcessors・ ・4■ … ■ ■ ・ … ∴ ・…

ManagementlnformationSystems....・ ・ ・ ・ ・ ・ … ■ ■ … ■ ■ ・ ・ ・ …

lnformationRetrieval..................................

DesignofMicrocomputerSystems.■ ■..............・ ・ ・ ・ ・ ・ …

lnformationScience

TheoryofProgramming......................._..■ 一.....

SoftwareEngineering.........… ■ 一 ■一 ■ ■ ・ … ■ ■ ・ ・ ・ ・ ・ ・ … ■ ■

TheorVonDataStructure........................■ 一......

TheoryonAlgolithms...............■ 一...........■ ■一 ■. ..

17

10

28

24

22

52

91

28

35

25

8

79

29

28

1

6

9

12

(Total...........................................2,413}

Table8. StudentEnroltmentLnDataProcessingCoursesAtKeioUniversity

Between1975And1982

Academic

Year

Elementary

Courses

Interm㏄liate

Courses

Advanced

Courses
Total

1975-76

1976-77

1977-78

1978-79

1979-80

1980-81

1981-82

911

967

1,092

1,022

1,169

1,429

1β56

11

54

50

70

42

66

80

103

203

258

208

237

322

477

1.025

1.224

1,400

1,300

1,448

1,817

2,413
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,
partlybyplanandpartlyasanatural

courseofeventsinlinewiththeprogress

ofcomputertechnology,theinformation

industryandinfbrmationalizationin

generalinthiscountry.Itcanbesaid

thattheseeducationprogramshave

producedsomefairlygoodresultsand

havemetwiththeneedsofJapanese

society.However,itisalsoafactthat

thiscountry'sdataprocessingneedsare

increasi19bothquantitativelyaswellas

qualitatively.Thisinturnmeansthatit

willbenecessaryforJapaneseuniversities

andschoolstomakeevengreaterefforts

infuturetofulfilltheseburgeoning

informationneeds.

Thefbllowingpointsareconsideredto

besomeofthemeritsofdataprocessing

educationinJapan:

M1-Thebasicleveloflearningin

mathematicsandnaturalsciences

iscomparativelyhighernowf()r

scienceandengineeringaswellas

otherstudents;

M2-Withtheproliferationofcomput・

ers,thenumberofindividuals

capableofeffectivelyutilizing

themhasincreasedconsiderably.

Someofthedrawbacksofthistypeof

educationaresummedupasfollows:

D1-Generallyspeaking,Japanesearen't

usedtousingtypewritersand

thusaren'tfamiliarwithinput

devicesthatusekeyboards;

D2-Theinputandoutputofdatain

Japaneseis.difficult.

Thefirstdrawbacklistedabove(Dl)

doesn'tseemallthatmuchofaproblem

fbrtheyoungergenerationsofJapanese

studentswhoarereadilypickingupthe

㎞ackofusingkeyboards.Also
,witl

recentadvancesintechnology,thesecond

demerit(D2)isgraduallybeingovercome .

Oneofthemajortasksinfuturewill

probablybethestrengtheningofdata

processingeducationforstudentsother

thanthoseenrolled㎞scienceandengi・

neeringProgramsinconsiderationof

advancesinofficeautomation,whileat

thesamet㎞eexpandingandimproving

onthecontentsofsucheducationfbr

scienceandengineeringmajorsinline

withthespreadofmicroprocessortech-

nology.Furthermore,theneedfbrcon・

tinuouseducationandretrainmgof

individualsinthefieldofdataprocessing

technologyisbeingadvocated,but

Japaneseinstitutionsofhigherlearning

arecontributingverylittletowardsthis

kindofeducation.Oneofthereasons

fbrthishastodowithJapaneseemploy.

mentpract輌cesandanotherwiththefact

thattheJapaneseeducationsystemisstill

fairlyinflexibleandnotopentothe

workingmanandwoman.Itwillbe

necessaryfbrJapaneseuniversitiesand

schoolstocontributemoretowardsedu.

cationfbrworkingpeopleinfutureas

we1L
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COMPUTER EDUCATION IN

TECHNICALSCHOOLS
MikioKakei

HeadoftheLaboratoryforEDPEducation

NipponElectronicsEngineeringCollege

LEGISLATIONREGARDING

TECNICALSCHOOLS

AgeneraloutlineofJapan'seducation

systemispresentedinthesecondarticle

ofthiseditionofJIPDECReport.In

ordertohelpthereadergainaclear

understandingofthepointstobemade

inthisarticle,however,Iwouldliketo

beginbydescribingthelegislativefounda・

tionsanddistinguishingcharacteristicsof

technicalschoolsinJapan.

Paragraph20fSection820fthe

SchoolEducationLawprovidesfor``Spe・

cialTrainingSchools"whichfalloutside

thoseregulareducationalinstitutions

citedinSectionlofthatLaw(eg.

kindergartens,elementaryschools,lower

andupPersecondary(juniorandsenior

Fig.1.

high)schools,juniorcollegesanduni・

versities,technicalcolleges,aswellas

specialeducationschoolsf{)rtheblind,

deafandotherwisephysicallyormentally

handicapped),andwhichprovideorgan・

izededucationaimedatimproving

students'vocationalabilitiesaswellas

theirgenerallevelofeducation.Para・

graph30fSection82stipulatesthat

thesespecialtrainingschoolsofferone

ofthreetypesofcurriculums:upper

secondary,technicalorgeneral.

Thetechnicalschoolsdescribedin

thisarticlearethosespecialtraining

schoolswhichoffertechnicalcurriculums

(SeeFigure1).

Admissiontotechnicalschoolsin

Japanrequiresthattheprospective

studenthavegraduatedfromanupper

ThePositionOfSpeciatTrainingSchools{TechnicalSchools)
tnJapan'sEducationSystem

Universities

Technical

Col|eges

JuniorColleges TechnicalSchoo|s

UpPerSecondarySchools
UpPerSecondary

andGenera|

EducationL
owerSecondarySchoolsSpecialTraining

Schools

ElementarySchools

・ .Kindergartens

SpecialTrainingSchools・
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secondaryschool.Theminimumnumber

ofmandatoryclasshoursperschool

yearis800andgraduationtakesany-
wherefromonetothreeyears(The

majorityofestablishedcurriculumstake

twoyearstocomplete.).Completion

ofacourseofstudyatatechnicalschool

isequivalenttohavinggraduatedfroma

two-yearjuniorcollege.

DEVELOPMENT

TER-ORIENTED

SCHOOLS

OFCOMPU-

TECHNICAL

FROMMBCELLANEOUSVOCA・

TIONALSCHOOLSTOACCREDnTED

TECHNICALSCHOOLS

Infbrmationprocessingandrelated

industriesarose㎞Japanduringthe

periodofhigheconomicgrowthex-

periencedinthemid・60's.Infbrmation

processingtechnicianshadtobetrained

inahurrytomeetthedemandsofthe

changingsociety.

Asaresult,Japanfbundeditsfirst

`℃omputerSchoo1"inOctober
,1966,

toprovideasystematizededucationto

prospectiveinfbrmationprocesshlgtech-

niciansthatdifferedfromtheshort-

term,one・shottrainingprogramsoffered

atahodge-podgeofvocationaland

practicaltra口lingschoolsuptothen.

From19670n,anumberofthesekinds

ofschoolswereestablishedthroughout

Japan,untilbytheearly1970'sthere

weresome50suchschoolsnationwide.

Nevertheless,duringthisperiodthese

schoolswerestillstipulatedas``Mis-

cellaneousVocationalAndPractical

TrainingSchools"bytheSchoolEduca-

cationLawandtherequirementsfbr

也eirestablishmentwereallbutnone・

existent.Theseschoolsweren'tvery

Wellregardedbythegeneralpublicat

thattimeeither.

In1976,廿le``SpecialTrainjngSchool

Law"wasenactedwhichprovided

certificationasaccreditedtechnical

schoolstoallthosemisceUaneousvoca.

tionalandpracticaltrainingschools

whichmetwithcertainprescribedqualifi'

cations.In廿lisway,technically-oriented

schoolsestablishedaftertheenactmentof

thislegislationaswellasthosewhich

hadmanagedtopullthemselvesupby

theirownbootstrapsfromthestatusof

amiscellaneousvocationaland/orpracti-

caltrainingschoolbecameaccreditted

technicalschools.AsofJanuary,1983,

thereweresome43suchaccreditted

tec㎞icaischoolsinexistenceinJapan

(Thisislessthanthenumberofsuch

schoolsregisteredduringtheearly70's.

Thereasonf()rthisisthatthosevoca.

tionalandpracticaltrainingschools

whichcouldn'tmeetthequalifications

requiredtogaincertificationhadno

choicebuttoclosetheirdoorswhile

other,newschoolssprangupandeither

succeededorfailedintheirwake.)

(SeeFigure2).

Furthermore,withtheappearanceand

developmentofofficeautomation(OA)

therehasbeenawaveofnewOA.

orientedschoolsopenedinJapanaswelL

METHODSOFESTABLISHMENT

Computerschoolsestablishedtodate

canbeclassifiedasfbllows:

〔
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Fig.2.DistributionOfComputer・OrientedTechnicalSchootslnJapan

i)

ii)

iii)

iv)

v)

Therearelgelectronicsengineering

schoolswhichalsoofferdataprocess・

ing(software)andinformationtech-

nology(hardware)courses;

Sixcommercialschoolshavees・

tablisheddataprocessingcoursesin

additiontotheirregularcommercial

courses;

Therearel3schoolsfoundedspeci・

ficallyfbrthepurposeofproviding

instructionineitherdataprocessing

orinformationtechnology;

Onemajorcomputermanufacturer

hasalsoopenedaschoolspecializ・

ingindataprocessingandinforma'

tiontechnologycourses;and

Therearecurrentlythreeother

computer-orientedschoolswhichstill

fallintothecategoryofmiscellane－

ousvocationalandpracticaltraining

schools.

(NOTE:Therearenumerousother

schoolswhichhaven'tsetupdataprocess-

ingand/orinfbrmationtechnology

coursesperse,butratherhaveincorpo・

ratedcomputer・relatedsubjectsinto

theirexistingcurriculums.Thetotal

numberofsuchschoolshasn'tbeen

recordedyet,however.

ORIGINALCURRICULUMS

Sections8andgoflegislationdeal・

ingwithofficialrequirementsforthe

establishmentofspecialtrainingschools

stipulatesthatthetechnicalsubjects

offeredatsuchschoolsmustbeata

JipdecReportNo.53 56



levelhigherthanthoseavailableinupPer

secondaryschoolsandshouldbespecial・

izedenoughinnaturetowarranttheir

beingtaughtataspecialtrainingschool .

Thislegislationalsoprovidesthatat

least80percentofthetotalnumberof

classhoursatspecialtrainingschools

offeringtechnicalcurriculumsbede-

votedtotechnicalsubjects.

Eachschoolisexpectedtoputto・

getheritsownoriginalcurriculumbased

ontherequirementssetfbrthinthe

abovedescribedlegislation.Thereare

noestablishedmeansfbrtheseschools

toexchangeinformationandopinions

concerningtheirparticularcurriculums

atpresent.Moreover,thesize,numberof

installedcomputers,experienceand

teachingf()rceofthevariousschoolsin

operationtodaydiffergreatlyfrom

schooltoschool.

NATIONALCERTIFIEDDATAPRO.

CESSINGEXAMINATION

TheCertifiedDataProcessingExami-

nationgivenbyMITIeveryyearpro-

videsafixedstandarduponwhichcom・

puterschoolscanbasethegoalsoftheir

computereducationprogramsandthen

beevaluatedastothesuitabilityofthose

programs.Thecurriculumsandteaching

methodsemployedbyalloftheseschools

thusreflectandattempttoincorporate

thepointsbroughtoutandemphasized

bythisyearlyqualificationexam.

Someschoolsrecommend(require)

thatthisexaminationbetakenbyall

theirstudents,whileothersleavethe

decisionoftakingornottakingthe

57

examuptotheindividualstudenthim-

self..

CASEHISTORY

Thefollowingisanoutlineofthedata

processingeducationprograminplace

attheNipponElectronicsEngineering

College(NEEC).

NEECwasfoundedintheKamata

districtofTokyoin1947asaschool

specializinginelectronicsengineering

coursessuchastelevisiontechnology .

Itcontinuedtooperateinthisfashion

untill966,whenitbecamethefirst

technicalschoolinJapantoincorpo・

ratespecialcoursesdealingwithdata

processingandinfbrmationtechnology

lntoltscurriculum .NEEChassince

servedasaleaderinthisfield
,settingan

examplefbrothersuchschoolstofollow
.

Thereare13differenttechnical

coursesaswellassixfineartscourses

offeredatNEECanditboastssome

8,000students,makingitthelargest

technicalschoolinJapan.

TRA瓜IINGEQUIPMENT

Whenitfirstestablisheditsdatapro・

cessingcourses,NEECpurchasedthe

latestdomestically・producedcomputers

availableonthemarketandhasempha・

sizedtheimportanceofactualhands・on

experlenceusmgcomputersinthestudy

ofprogrammingandmachineoperation

techniqueseversince.Atpresentthe

Collegehas225TSSterminalshooked

uptotwolarge-scalehostcomputersto

ensurethatallofitsstudentsgetample
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timepracticingProgrammingonthe

machines.

＼ ゴぐ い ◇

蕪

Thetypeandnumberofmachines

currentlybeingutilizedinNEEC'spro・

grammingcoursesconsistofl60ACOS

System800/rVterminalsand65ACOS

System550terminals.Theprogramming

languagescapableofbeingusedare

COBOL,FORTRAN,PL/1,BASIC,

PASCAL,HPLandtheassemblerlangu-

ageCAP・X,whichappearsintheproblems

containedontheCertifiedDataProcess・

ingExaminationgiv3nbyMITIannually.

Otherequipmentcurrentlyinstanedat

theschoolforuseinmachineoperation

practiceconsistsofsixNEACMS50units

andsixOCRunitsforenteringprograms

writtenbystudentsintothesystem.

Sourceprogramswrittenbythe

studentsduringtheirprogrammingclasses

arepreparedbyhandonspecialsheets

ordocumentscapableofbeingreadby

theOCRmachines.TheOCRsheets

containingthestudentsprogramsare

submittedtotheinstructorsattheend

oftheprogrammingclassandareentered

ontofloppydisksbymeansoftheOCRs

andimmediatelyregisteredinthecompu・

tersystem.Thestudentscanthencall

59

upthesourceprogramstheywrote

earlierandhavethemdisplayedonone

ofthe225TSSterminalsfordebuggi19

andexecution.Thissystemhasproved

remarkablyeffectiveinteachingstudents

howtoprogramcomputers・

Inadditiontotheirhandsべ)nexperi-

encewiththeTSSterminalsduring

programmingpracticeclasses,thestu・

dentsalsohaveachancetousethesiX

MS50machinesaspartoftheirmachine

operationinstruction.Thisenablesthem

tomasterthebasicskinsnecessaryfora

computeroperator.Attheendofthe

firstyearofinstruction,eachstudentis

givenaparticularproblemtosolveon

hisownusingthemachineshe'sbeen

practicingon.Hisskillsasanoperator

areevaluatedatthistime.

Thesecomputersandtheirperipheral

equipmentarecontroUedbytheCompu.

terCenter.Full・timeComputerCentef

personnelareinchargeofplanning,

managingandmaintainingthisequip・

mentinlinewiththeprogressofthe

VanOUSCOUrSeS.

TheconfigurationoftheACOS

System800/rVsystemandthevarious

softwarebeingutilizedinthisand廿le

ACOSSystem550systemareasshown

inFigures3and4.

CURRICULUMS

Thereareone-yearaswellastwo・

yeardataprocessingcoursesofferedat

NEEC,butthemajorityofthesecourses

aretwoyearsinduration.

Duringthefirstyearofthetwo-year

course,emphasisisplacedonacquainting
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thestudentswithstoredprogramcompu.

tersandhavingthemlearnCOBOLpro・

grammingtechniquesandmachine

operationskills.

Thesecondyearofstudyconsistsof

classesoncomputersystemsandapPlica・

tionsasweUasawidevarietyofrelated

subjects.

Thefirst・yeardataprocess口lgcurricu・

lumiscomposedofthefollowingsubjects

taughtforthenumberofclasshours

indicated.

TECHNICAL

SUBJECTS

IntroductionToComputers

IntroductionToSystems

IntroductionToAssembler

FlowCharts

Hardware

OperatingSystemsI

OperationI,II

DataCommunications

COBOLI,II

GENERAL

SUBJECTS

MathematicsI

StatisticsI

BookkeepingI,II

EnglishI,II

HistoryOfSocialDevelopment

CLASS

HOURS

60

30

30

60

60

60

120

60

240

CLASS

HOURS

60

60

120

120

60

Dataprocessingsubjectsforthe

secondyearofstudyandthenumberof

classhoursforeachareasshownbelow.

REQUIRED

SUBJECTS

SystemsDesignI

OperatingSystemsII

OperationsResearchI

FORTRAN

ComputerApPlications

ProgrammingPractice

EconomicsI

ManagementI

EnglishIII

ELECTIVE

SUBJECTS

MathematicsII

StatisticsII

SetTheories

Algorithms

DemandForecasting

Simulation

SocialStudies

EnglishIV

CostPriceComputations

SystemsDesignII

Microcomputers

InformationScience

CLASS

HOURS

60

60

60

60

60

60

60

60

60

CLASS

HOURS

60

60

60

60

60

60

60

60

60

60

60

60

Studentsmayfreelyselectthose

electivestheywishtotakefromamong

廿lesubjectsoffered.Graduationis

dependentuponthestudents'abilitiesto

passaseriesoffinalexaminations.

PROBLEMSFROMTHESTANDPOINT

OFINSTRUCTION

(1)TeachingProgrammingTechniques
Recentimprovementsinsoftwarepro-

ductivityhavebroughtaboutmajor
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changesinprogrammingtechniques.New

trendsrepresentedbystructuredpro-

grammingtechniques,fbrexample,are

continuingtohaveabiginfluenceonthe

wayprogrammingcoursesaretaught

attechnicalschools.

Thesenewtrendsarezealouslybeing

studied,putintotheirproperperspec-

tivesandthenintroducedintotechnical

schooldataprocessingcurriculumsinthe.

formofregularcourses.Unlikethe

programdevelopmentandmaintenance

systemsinoperationatvariousenter・

prises,however,programmingresearch

attheschoollevelisjustgettingunder・

way.Iftechnicalschoolshopetoachieve

.worthwhileresultsintheteachingof

programmingtechniquestheyaregoing

tohavetoimprovetheirresearchefforts

inthisarea.

(2)StudentAbaities

Admittancetotechnicalschoolsdoes

nOtreqUlreanentranCeexamMation・

Rather,theschoolsattempttoevaluate

theabilitiesofeachprospectivestudent

basedonhisorherupPetsecondary

schoolrecord.Naturally,qualitative

differencesexistbetweenandamong

thevariousupPersecondaryschools

fromwhichthesestudentsgraduated.

Also,justthefactthatthosestudents

61

apPlyingtotechnicalschoolseitherdidn't

wishtogoontouniversityorcouldn't

gainentrancetoonemakesfdrconsidera・

bleproblemswhentryingtodetermine

whetherornottheyaresuitedfbra

technicaleducation.Anotherkeypoint

regardingadmissionstotec㎞icalschools

hastodowiththefactthatprivately

runschoolscan'taffordtolettheir

attendancedropbelowacertainlevel

forfearoffallingintofinancialdif-

ficulties.Theupshotofthisvicious

cycleofpoorlymotivatedstudentson

theonehandandtheneedtofulfill

attendancerequirementsonthepartof

theschoolsontheothermakesfbra

situationwheretheabilitiesofthestu-

dentsenrolledinthesameclassmay

varywidelyanddropoutratesbecomea

considerableproblem.Thepresentsitua・

tionisonewhereonlyabout80%ofthe

studentsenteringtechnicalschoolsare

capableofgradua ,ting.Forthisreason,

therespectiverolesofresearchand

guidanceoccupyextremelyimportant

positionswithintheeducationprograms.

offeredbytechnicalschools.However,

therearenotpatremediesfbrsolving

theseproblemsandalltechnicalschools

inJapanconsiderthemmajorissues.
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