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'\ 7 % . TABSTRACT

tE \ L

~Maritime Unlverslty. 'r,bxs pxaposltlo fo1'ows du‘ectly from
a comparntwe study of seven Eurupean, ‘four Asian and two

North Ameriesi cotntries yhxch was initiated by .the convening

_of the International Convention on Standaxds of Training, *

“Certification and Watchkseping ‘for Seafarers, 1978 (§cHs)
It was cons;dared that a synopsis of a country s generul

education system——follcwed by details of the shipbuilﬂing and

maritine tralnlng p:ogxams—-examned, wherever ‘possible; from.

the perspectlve of hl»stoncal, ph;losophxcal, economic and
sociologlcal roots, would enhance an understand].ng of cultural

differences aha help provide guidance for officials and others

" As thé study proceeded, it appeared logical fo. progfde an

account of _the Ameri American and _Cana

unfamillax with same since these also hsve important

peculxant;es. % . -

It was from such considerations as these that the idea.of

a Natmnal Mantme Unxversxty occurred since it appeared to

| systems?for those -+

be a logical development fox: Canada at this period in hlatory .

and one that has already taken place in many of the countries
examined.® A careful perusal of<the STCWS.convention (Article
XI) appears t%substantiale.suosa development.
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., cmaemER 1. T |

; ) & Lo )
In this study’it s pxcpcsed to provide a ‘synopsis of .

e the general educational pattez‘ns, the recrlutment etails,

: v th.e courses of study a mantme ttalmng artanqgments qnd/
ot establishnents of H) countx‘xes concerned. ’u should be .,

noted that natl.cnal Le slatxon enshrxned as the Marlt:ul\e

_Code, ox Merchant Shipping Act of a countfy will designate in.

*‘general terms the iqualitications ‘xeq\}ned 'uf’ its Mbochant

g ’Sﬁip's'officers: In the case of Bri\:lsh, Can ﬂl.an and I

balxeve most Cummonwealth counl:tl.es; substance, technl.cal ’

deéall ~and change are enacted by Orﬂer—ln-council. Most of
thiis Maritime Legmlanon was fust introduced dun_ng\the .
lattér: half of the 19th Century wwth subsequent: revisions’
and consolxdatmns bemq Lntg.'oducgd due to such intexnatxonal

tragedles as the "Titanxc," the "Morro Castle" and the "Andrea

Doma. An aroused pubhc cpxmonrwus the d: 1.v:.nq force that

X :.nspu:ad nananal 1eg:.slauon to give effgc’ to the’ "Inter-
bl " natmnal Convent;on for \-.he ‘safety af Life at Sea. 'l‘he same ,
|
&5 ‘ was ttue of the Bnt;sh Mex-chant Smppinq Act of 1876 w}uch

ade msndawxy the loadlxne marking on the .sides ‘of British

hips. It was' not until' l930 haweve:, thnt "'l‘he Internacmnal

| Load Line Convem:ion" " was re ratified by 11 the mautme natl.ons.
‘In amas whe:e economics did not ptedcminate, for example
\"‘The Collisinn Reqular,ions" o "Rules o£ the Road," , inter-
v ;

‘natxonal agreement was reached at an early stage.

|
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Economic considerations have alsé had an affect upon .the
‘edycation and training of both nautical and engingering

ship! s\offm.csrs. When such individuals are in .short. supply,

thete is a tendsncy to mamtnn the status quo even thouqb ',

teahnolnqical advancas may nave. overtaken the stangards-laia”
aown in the requlat:.ons. However ‘the mbreased frequency of

hpotenually dangerous situat:.ons, coll‘smna and- gxoundings .

 fas pamcefup the need for greater uj erstanding and... | ¢
' S §

facp;ty in.the use of sophisticated navxgaticnal atas and, s

~
“‘the Dthez engineerlng and safety devices. It has becme g

1ncxeasm"!y'~evxdam that carugicates of Competem:y that in
o
ma(.y countries - axé issued for the: Life-tine of the individual

are no longer an a sati y and

should be ‘s by periodic ing and updating

procedures. v

Fntthemore, there is nothing equtvalem: ‘to some  _°

! um.varsal v\xnim\.\m standdra or- measure by whith cumpansons

- may be carued out. Most maneme nations withi a long

established nauéLcu ‘tradition have evolved, and now demand,

hign levels aflcompptance of their certifjed ofticers. Other -
) ’

countries;. however, especially thosé vhase vessels EIy the
so»cauea "Flag of Conven ancs" ‘may ‘be extremely lenient in

this respect. This very laxnesa has been' perceived by, the

shi i f ty and of, the more established

faritine nations as conferring an unfaif edonomic advantage.




In 1958 the umted Nations craated “the Inter-—govermnental
Maritime Consultative Organization- (IMCO} [renaned Intet-

. o national Man.tune ozgnmzacxon (IMQ) HS}\22 1982] - .as an"

* agency tqrdeal on an 1nbernacicna§scale with. all matters

 pertaining to ships and shipping: Oh Qctober. 15, 1971, the

Assembly of this . organ).zatl.%n in assocxatxon with l:hBJnte!-

- . 7 nacmnal Labour Orqanizatxon conven!d an’ Intemam.onal Con:

v
fex‘ence on Txalm.nq and Cert1£1cat:.on of Seafarers wmch was

[ held at- Londcn frm\L June 14tl‘ to July 7th, 1978 The F1nal

3L, # ' ‘Act of this qonfezence was cdmpleted July 7, 1978, and laxd

: . open ta sxgnatures £rom Decem.ber a; 1979, until November: 30, .

FAREEE 1979, aftex wmch it remains open for accessxol‘l.. Thi’s C

Ventu)n will enter 1nto foxce twelve mdnths after the dateﬂh

& w!uch th less than twem:y-hve (25) states, the’ cembined

C . mexchant flests of which constitute nét less than ﬂm;

percent  of ‘the grosh tonnage ‘of, ‘the world's merchant sl 1ppinq-

.« 7 7 of ships of 100 gross register kchs or. mors, ‘have aihhar

signed 3¢ without teservation as co ratification,’ adceptance

or. a oval or dapositeﬂ th equisite s,nsr.mmenr.s of ratif;-

cation Y “Article Xy, [
L Coae may now be noted that with ‘the deposit of !:he &N
R instrument "ot ratification of the Goverriment. of the People's

. mapubuc of Polqnd, Apn.l 27,1983, all xaquuem ts for’




* the: ocean[

Istruction, OEerationA and Manm.ng.

. Article VI deala with Certi .I.cabes 'whl.le Regqlution 1/2

of theé )\Qnex 1nd1cates th'e fnm used wh:.ch must lnclude an-.

tlvely. It sboul bB emphahl.zad that thssa are min: um

wit:h:.n che-unxted Natxons Conference on), the La\d Df ﬂie Sea

-
(UNC@S III) Erame _Consult. 'The Evuluti.cn qf Maritime.

Lawias a Res 5 to Techiologica, Innovation: ~Illustrated

THe fenawmg chapters wi.}‘ “consist df a comparaeive

‘stuay of “the gﬁne 21 edugation systen. (Seotion 1 as well as,

r.he mritme .t!‘a).ning prngrams (Se tion 2) ux oparatiun '

-within-a_ Bse. ected numbe’ Df countrissxyf,@urqpe (Part 1) v

o o o R 1k

bz the Gzom—_h and ‘Development of. the He:chant thp. Its Con-




4elp elucidate certain historical and philosophical trénds

ithat should have profound implications for the ‘development of.

.a rational Canadian.maritime education and training policy.

-







F MDst of the schools .are cced\.\catlonal and public, admxnlstexed

'sacmouz. Y 4 ‘. B

Fe 1017, and, February 9, 19
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NORWAY
. 5 8 . \
SECTION 1. - @ 4

Elementary education has been free and compulsory for all

Norwegian children between the ages of 7 and 14 since 1860. ¥

by locally appoin'éed edi¥ational boards with the’ cost ‘being

shared By, the respective municipalities and the’ nanog;

Excellent voc'aéiéhal schools offer tramm'g i

_government’,

sciences and seal\\anshlp. Secondazy educa-

year GYMNASIOM.. In the latter., courses a:e\.segregated into v

science, languages,. economids, ete. -and prepare dtudents for . s

admission t:c unu'etsitias and cqu qes‘ Duin ':hs late

1960, thé period of Compulsory elanentary educﬂtion was |

increased to nine .years with an extra Dpf_\onal yea\t added. .

q:adea of. Englneer




with i q

Engineer. For each level of Certificate, a certain minimum of

practical and theoretical training is prescribed plus success

at a fihal examination for that grade. For each of the sub-

equent levels beyond the second qrade add).tx.onal sea gervice

bilities, more a theoretical

ion of the jate Certificate for

training and

the previous .grade are required before an individual is

nllowe‘d to write the next higher Certificate exaqination.
| The final.written examinations are also augmented by oral

queations pertalning to any'of the various sections of the -

curricula. .
B Thesfequirements for these Certificates may be sum-

marized thus: 5
(a) Second Class Engineer's Certificate
applicants must have:
1) attained tha age of 21"years
2) two years wotkshcp school or” three years e

in an engineering workshop

3) 18 months Eervice in'a ship's ‘engine room
‘- .4) passed the secona Class Engineer's examlnﬁiun

5)" satisfactory certificates for health and conduct.

A five months theoretical cotrse of studies-(800 hours)

as follows: ' ,
Engineering (steam, motor, physics

and mecKanics) r

b




1
!
i
i
i
{
1

Refrigeration engineering

80 hours

© 800 hours

Of this at least 10 hours eéach must be devoted to

laboratory work in stean, ‘motor, . refrigération and

" eledtro-technology.

: Applicants must have .
1) second Class Certificate
2) 24 months service as Second Class Engineer

% &
"3) passed First Class: examination®

‘A further five months course-of studies as follows:

Refrigeration enginéering

- 100
. 100
80
-
120
120‘
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10

Norwegian - * U - 80 hours
English i ) 80
_Work supervision . 20
Draughtsmanship . . - 0 .

. Total: . " 800 hours

The laboratory time is the’same. as that for the previous

Certificate’

Chief Engineer's Certificate

Applicant must have: ! %

1) the First Class Engineer's certificate '

'2) 24 months sea service as First Class Engineer

3) passed (:hief Engineer's examination

A further ten months cuu\rse of studies as follows:

Engineering, steam 200 hours

Engmeennq , motor . ) 200

Refnqeratmn engineering 0 -

o

Elgct:o—techx}o}oqy » -

ship cgpstmctiojm 0
Thermodynamics : 0
Mathematics .. & 60
Physics and mecham.cs o eo
Chemistry aha mechamcs of materials 80"
Norwegian N . 80
English ' , ) . 120




|
1
|
i
it

“(0)

. Of this, 20 hours of labdratory work is devoted to steam,

41
Legal knowledge, insurance rules,.etc. 40 hours
Hygienics : . 20
Z\ccounhuﬂcy 40
braughtsmanship / 80

Total: ! 1520 hours

W

- motor, electro-technology, chemistry and mechanics of -

materials.
. ¢

Ship's Electrician’ Certificate -

Applicants must hav

1) attained the age : 2 y;sars .
2)- two years expe;ience in an engineering or an

electrical workshop ) N
3) twelve months gea sexvice in the' engine room

.4) passed the ship"s electrician examination
p FRony

The course of study-for this examination is as follows:

Mathematics . ot 160 hours
Physics and mechanics g : 20
Flsotro-tachnology 5w . 480
Norwegian - ’ ) 80
* English T 0.
‘Fire protection and first-aid .20
Practical work. and dnstruction in' P
laboratories | e ¥ ".860,
 rota1: T 1800
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i 3 . . 12 .
{ V. '
i ) W It will be obsérved that an ublulur.s minimum of 110
L o ) montha or 9 years hnd 2 mnnr_hs is :equi:ed to obtain
the Chief Bnginaer s ‘Certifigcate of Cmpetgncy..
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- ° . CHAPTER 3
) SWEDEN

‘secroN 1. .. ' . ~

In Sweden, universal compulsory primary education has
been in effect ‘since 1842.. Prior to 1950' the Education Act
pmvxded for seven or exght yedrs of 5chool.£ng but t.he Act of

1950 stipulated nine years of ccmpulsury education 7 to 16

yeQrs) in-a com ive school ). This is.

folIaHed by the GYHNASIESKOLE, a non-cnmpulaory upper second-
Lty school for: 15 to. 19 yeu.nldu. ~ These schools of%ar a

wxde xange of courses varying in lenqth from two to four years

vand in their .degree of vocati.cnnl bias. About 80 percent of

cauprehansxve school 1eave:s go-on tp the gynnasieskole.

Craduates from Gl _type of institution QL 1 at lnsr, be at

“the I ;evel of those studepts who have completed the first year

of a‘North American University.

-The Swedish um for all uuucum.om of hxgher leaxnlng
_is the HOGSKOLA. As of 1980 there were six niversities plus
.a x‘u.mber of ot.her institutions situated in some twenty towns
througholit the country.® Chalmers University of 'l‘echnolugy

located .at’ the west port clty of Gaceborg w s founded l.n s

1829 by the scat, William chalmars. Ita Schonl of Hschanical
Bngmeezing and Navals Architecture offers, the most oompleta
study program in this field in the country. This is a five= .

year program leading to the degree of Master of Science -

%




EnYinkering.’ Thié university is located in the same city as -

. the Gotaverken shipyard which ‘nct only builds and repairs

ships of all ‘types and_sizds, b wiss manufactures its own -
design af large bore marine dxqsel engmes. Thé graduate

. courses lead to the degree of Doctar of Technulogy.
§ B v |

SECTION 2.

The pre!equlsites sf_lpulated for entrance into the .«

i

Engineen.ng Depaxtment of a swedish Naval College are success—

ful completion of: the grundskula‘ plus.ehe_ £61lowing: practical =

requiremernts: . ° L
{ " . 6 months in an engmeenng rkshop,
’ . L3 months in ‘an electx&caa. workshep

: * 9 months in a shipyard

12 months at sea in a ship s enqine xoom
A Laggher 12 months sed service plus successful camplecmn of
. o - the Technician course “is requued\before the aspxrlng ship's
. enq;neer becumes qpal;fxed. P ‘\
Many people: consider this pxa\cti'cal training as
e an " 1ns\:£ixcxen:.- The author of the a;:ticle states that Swedish
" authdritios .and edugators believ that Eeoretical studies

5 . are best absozbéq when the studem—.

are young - and also poxm:s

~ out that the state Df'the Swedj, abour market (1964) was

such that Naval Colleges were forced to lower “their entrance

requxxe\nents in order to.attract suffxcxent students. All

gt ! students begin in fhe full-time Technician's Course which
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takes 9 months to complete. This course istboth a preparation

for entrance into :.he Ship's znqxnéeu course. and also a

finishing course for the loer examination of Technician.

The syllabus is as “soinowss T |
Mathematics (largely revision of Grundskola mathematics)

Physics | " .

Chemstry 5

. Enqinaering. Bcilsrs, Steam Engine? and Turh:.nes,
J, Ej qmaﬁ, Gna ‘mzhines 5

coounq LRatuquntion enqxneerinq)
Elecmcll Engineering
Other. subjects are studied co beoaden r.ha student's’"

education and increase his_ know].edqe of lnnquaqe.

After ca-pxe g the Technician's cqurse, the student may

apply for the Chief Engineer's course. Only those students
showing a propensity for theoretical Studies are allowed to
undertake this course. Since there aré twice as many appli-

cants as places, weeding out 11y occurs.

is based, upon tHe marks obtained in the Technician/ c;auzu'e
thus: Pass - 1 mlrkx Etedlt -, 2 marks; Diut;,nction - 3 marks,
with mathematids and engineering., hav!.ng doubled vn'luea. It
is. claimed that the method works well and provides hehheened
interest in the lower course: The Chief Engi \ course is
highly theoretical and requires two full years of intensive
study. The syllabus is as follows: -« * .‘! o

<




-_ Halthamat.!el o =
' . # ‘Physics and“chemistry
: * “Knowledge of materials
) ““Mechanicé and knowledge' of dunnnncy )
N / uechanif{:genqmeennq and machine a:mng
' : Shipbuilding .. - _ .

Eiectx‘z.cul engineering - - . Y e ’ A :

C1vil sciencé . B s = o
‘. .. -Swedish
s« .. ‘Enquish
) - Sociology .
Works organization
Health and si::k nursing
" Physical training
The author states that while these courses were only developed

in 1959,Hley are already out of date. Y new course "Control

hniques”. must be. He states that students

already have the mc_nmncxcal and scientific background but
'uck practical eumng and knowledge of the different typ_es i

e 4 of devxcea umd._ !Also- electrical must be ande A'

7 o includa tadio eengineering and al.ctmnics. A number of
A-H.gpp:.ng companigg Kave fitted out training ships where prac~
tical experience Qm; theory dre coordinated] these students

* wcite the colisge sxikinsticns slbng with the others as




. external.students, .This has produced gdod results to the

,trained and qualified people at sea? In ‘Sweden;

level of the technician examination only.? 5

It should be noted-that no mention was-made of an

apprenticeship systen-in “either of ‘these pxegentanons. this,

prompted considerable controversy ‘in the discusslon ‘papers.
. The_pro-apprenticeship- group ccnsmered practical experience

on’ majn.r—.repalrs invaluable* whereas the pzu-techm

felt tl’\at _modérn comnunwat:.ens has overtaken this’ aspect of

trax.nlng. anluy, a number of fims specialize’in n—the—th

repair work, supp;tymg fully equipped tpans nf skilled
mechamcs e_o(any pm; of the warld on ﬁhorc not:xce _ Sudl
teams have rétubed entire boilers fwhi.la ‘the shx.p proceded
along-using the other bailers.™. ¢ i

No fees are paid by atudents bewq ‘triived in the =~ ®

facilities provided but'students.can. receive .loans‘from‘t'he'

for Living

Recalling that thz..s symposiyn took place Quiring 19654

. S
when an acute of:pkxllsd exl.sted in - most

" Byrqpean countries, a véry real problen that runs like .a

-litany through much of the di'scussicn was: ‘How to.keep :

‘the problem

" vas tackled by an- all round education ana qualifications that

Wil pravide the opportunity £or woxthwhue amploymaﬁt :ashore. .

Educational qualifications that are “80 hpecialized that a'

person'is forced to remain in the same type of. émployment for




e b FPE - L N

i 4 . .
his/her entif@ working life are looked upon with disfdvour by
" the majority of young people. . . % gl
. . »
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CHAPTER 4

THE NETHERLANDS

SECTION 1.

The Dutch educational tradition may be traced to the
activities of the Reformed Church in the seventeenth century
when an effort was made to set up a system of universal
education. The first modern school law dates from 1801, when
the government laid down the principle that each parish had
the right to open and maintain schools. Throughout the
nineteenth century controversy raged between the proponents
of denominational and non-denominational schools which was
finally closed by legislating the equality of both and making
each type eligible for state funding. The private or church
school must provide a curriculum and period of instruction
equivalent to that offered in state schools. The function of
the Ministry of Education, Arts and Sciences is to supervise
the quality of the educational process whereas the actual
administration comes under the aegis of the local authorities.
The Education Act of 1900 stipulated compulsory education from
the age of seven to fifteen although most children start at
age six.9

In Holland two main streams of secondary education exist
which give students access to higher educational institutes.
The following information was provided by the Embassy of the

Netherlands in the publication, VADEMECUM.10



- (@) Ere university educatmn (vwo) consists of; the
i i ) 'm—.heneum' - 1o Greek or Latin, and the Gymnasium' - with
both Greek dnd Latin. ' Both schools provide six-year courses,
; ¢he Diploma from either entitling“students to University
admission witiFone stipulation"‘at Téast Giie oL OE tis

final seven examxnatlon suhjects must . bes selected

th the
- 1nd;v1dual's proposed study plan inmind. In all case's, 3
| o s Duten and one’ forxdign’ ;mguage axé oblightory.

) v (b) Gener econdaty edu)atmn, upper 1eve1 (HAvo) has * .

oe T f1va-year courses leaamq tp, dxplomas that give students L. }
access to tha var;ous mgmr vos:ahonal Lnstxtuces (mzo) "
such as teacher trammg, techn}cal, commercial, agrlcultural

and hortxcultuxal instltutes. Ad.mlsslon to HBO Lnstltutes

i ‘often depends upon the choice of the six fmal exam).natxon
. subjects cf which Dutch and a* fDl‘elqﬂ language are mandatary.

P L. General secondary educatiun, lwet level (MAVO) is a

f.hlrd stream: thm.n che general secondaxy system.. Courses are
-~
generally of four years duxatum,‘ the diploma giving access to - =

o _the senior secondary vocat;unal edyaation’ (MB0). ‘The same ' ° B

4 mandatory stxlpulatmn ensts heze as in the’ previous cas

It should be nntad that "Secondary Educatum in, Hnlland '\ G
- ., Has, 1n some cases, a‘ sunxlar connotatlon to ,pest seconda”z‘y\_

T education" in casada hna ‘the {United'States of america. i, F
s of ‘particuiat. in

ortance to thxs study are the \Instit\ltes

of Technolug - HOGER& TECHNISCHE SCHOGL (H.T. S Y, ﬂnd the




it is possible to train.as navigator, ship

the aegis of H.B.O. The four main fields of study at the
H.T.S. aré Mechanical Engineering, Electrical Engindering,
Civil Engineering and Architecture but there are fiany vari-
ations. For example, the Delft Technische Hogeschaol has a
Department of Naval Architecture and pe;onaytical Elngineering‘.
Because of thé large size, diversity and quality of ‘the equip-
nent and research carried on here; it has becéme one'of the ;

world leaders;in this fleld. H.T.S. graduates are awarded

the 'inq title, eq-hvalenr. 'in, pracuce to the 'pmfessmnal

Em;ineer t):tle 1n Canada s:.nce the! course xncludes 13 months .

"of px‘actxcal experience in the fxeld ¥ lengineering workshop.

TRt the hlgher nautl.cal schao].s (HOGERE . ZEEVAARTSCHOLEN)

‘engineer or
radio-officer for vessels.of the merchant m\airine. These are
four-year courdes of which the third year 'coiaéiscs of'a 12-
’mmths aaalgnment on a: ocean-gomq wkssel to acqulte prac-
tical ‘experierce, durihg which time he keeps'a ‘record or
assignnent book' of his work. There are also a:number QE tuo
vear; courses at other nautical schools which are not nearly
s intensive and requiré the student to setve an apprentice-

shlp on board the. ship. . b,

SECTION 2. . ) . 3

The' education and txai ing' of marine e{xgineau - like

that -for" other profeasiona -'is the result of an evolutxun by

which advances in the pure’4nd applied‘sciences have ¢ some:
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SSEanit HReHINCALELEA by UL EUEAT FALISE, GUCTEABhY #AA T
Holland, with the dubious aistinction of being oné of the
world's most densely populated countries, lacking mineral
wealth, created largely from swamp and land reclaimed from
the sea, was almost‘entirely.dependent upon agriculture and
the fishery. However, with the eclipse ofSpain and Portugal
dﬁinq thersevgx;eenth and eiqhteenth centuries it success-
fully competed with Enq].aha to become one of the leading
trading and faritine nations %f the vorld. The rigors of
this competition placed an inordinate value upon imnovation,
and thus it was that'the Dutch registered ship, H. M. CURACAO,
in'1827 yas the first Q:e‘amsﬁip to cross the Atlantic using
steam power alone.ll '

The first engineers were, ‘of course, the craftsmzn.that
had helped build the engines and whose skill and knowledge
were passed on to some of their shipmates who subsequently
tock over the oparanon of the engines. The marine endineers

of that period were trained abbard ship but the more indus-

% trious felt the necesgity of improving their knowledge by

taking .courses xun by private schools,.futors, etc. During
the latter half of the ninetesnth century, Certificates of

Competency

e inttoduced by some countries and to qualify
for which the engineer had to pass 2 qualifying examination. .
To ensure a supply of men with at least some technical train-

ing, the requirement for admission to these examinations was
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at least three years workshop experience after attaining the

age of 14 years. At this time the greater part of the lighter

repair work and practically all the maintenggce was carried

out by the ship's engineers; hence, the prime concern was
ensure a supply of competent craftsm'en. i
The bietherl‘ands Shipping Act of the period did not stipu-
late that Certifled Marine Engineers be carried as part of the
crew. Hence, the remarkable situation arose that certadin’
shipowners, desirous of haying properly qualified and certi-

ficated, engineers on their vessels, hired English engineers

" certified by the British Board of Trade,'? .Because of such

anomalies and other pressures, the Shipping Act wds altered

in 1903, The number of certificated engineers'required for

\
vessels of various classes, qualifying examinations for these
certificates and a neutral Board of Examiners was set up and

the first official certificate, registered as No. fas -
granted in 1904.13 .

As a direct rasult, several new schools vere opened and
existing private sc};ﬂqls received a subsidy-provéded they ful-
filled the requirements laid down for Government Schools.

The law was revised in 1935 to accommodate the changes in-
technology and engineering practice, The courses were broad-
ened both in depth and scope, more and better equipped
colleges were opened and admission requirements were clearly

defined. The law of 1935 had been astutely drafted to provide

.




 motor propelled ships.

)

suffmient flexJ.hlety that it was able to accommodate 9
technical change covering a. petxod of 30 years with bnly minor
changes in certain of its regulatiéns.

The Certificates required 'b‘y"the Dutch Navigation Act

are: .
5 vooxu.cz/{c DIPLOMA (MVL) = Provisional Certificate
ASSISTANT SOHEEPS .
WERKTUIGKUNDIGE (M. Ass.) = Assistant Engineer
DIPLOMA A . . = Certificate A =
s s 3rd zngmee:
DIPLOMA B . = Certificate B =
A 2nd Engineer
v - 9:
. 'DIPLOMA C . ¢ : = Certificate'C =
s 9 ‘ + 1lst Engineer (highest)

Certificate C entities the holder to:serve as first (chief)
engineer.in any ship in the Dutch Merchant Marine, however
propelled.” All certificates are valid for both steam and v

14 é s K .

To be ad‘utted to the examl.nat).on for the MVL Ceztlfxcabﬁ

i
i
i

a candidate must have served an apprenticeship in an approved

workshop, for ‘at least three years after his 14th birthday.

He could then study by private tutor, correspondence or

.evening courses for the examination. However, because of the '
difficulties involved, largely because of insufficient initial
education, only ahout 3 percent of alldhtrants reach their

goal in this manner. This route is a relic of the past.

. ] i
.
With tHe advent of nautical colleges.providing two-year day i
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- N .
courses specifically for the purpose, most potential engineers
follow this route which also includes practical experience in

the college shops. Because of this formal ‘and systemmatic

training, the practical, on-the-job instruction is reduced to

one year .which may be carried out in’the workshop or - aboard
ship. In the latter case each pupil must keep a daily memo-
randum book describing any maintenance, operating procedure
or routine inspection he has witnessed along with other
matters of consequence for the operation of the machinery.
ALl entries must be approved and signed by the Chief
Engineer. Pt . - / =

. Because of the prolonged periods of study requiréd to
acquire the thaaretical‘knp‘wl\edqe for the advanced Certifi-

cates - candidates were already 25 to 28 years old

Government Commission was set up consistifg of representatives

from the Ministry of rt, Ministry of Educati

T of Nautical Education, principals of Nautical
Colleges, shipowners and the Union of Seamen.. In its report, '
the Comnission sugdested that much of the theoretical studies

- mathematics, physi¢s, applied mechanics; etc., should ‘be *

“transferred from the higher examinations to the initial educa- '

tion carried out at the Colleges. Since it was thought that
many otherwise capable yotng men mdy not be able to complete
the added work in two years, the compromise vas. reached;
whereby each college would provide both & two and a three :

[
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year program with suitable transfer arrangements between them.

Thus, particularly able young men would complete almost all
of the onetical work in two years. Under this scheme
candidates for the higher grade certificates would only be
examined on the more practical knowledge gained from the
actual ‘operation of the ship's machinery and cover overhauls,

+ etc. The range of subject

matter ‘may, be gleaned from the following liat intended for

examination prior to- 1964.

Dutch - Internal combustion
& 3 i I gines ' ..
Arithmetic 5 w ©
. 4 Auxiliaries--ancillaries
~Algebra E -
s 8 . S~ * ships' construction -
= . - special repairs and
B4 Goniotrigonometry - regulations
Projections P o First aid
Physics - - . " Drawing and reading of

drawings

Electricity (principles) . . 5
, ’ Fitting-turning, etc.
~ - 'Mechanics. A

Applied Mechanics

Geography '

' . English

Electgical engineering 3
" Puels-lubricants—- . 3
o materials * . . .

Boilers

Steam engines:
, Rncipxocnting and turbine

¢ e i e




| At this juncture the close liaison between government

agéncies, educational authorjties, institutions, employers

and w e es should be. d. ‘The v

Secondary Educatior Act of 1963 provided for extensive changes
5 L.

and diversification coupled with an additional ‘year of con-

% pulsory education to the age of 15/ _Thus, an opportunity to < AN

— '1nfu5e (:he more u-tensxve scientific edm:at:mn deemed essen-
s 7 tial to facilitate a relatively smooth and éfficient transi-
tion to the newly pszosed Marine Engineers Examination system
of the period was provided for.
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CHAPTER 5 i
i

ITALY Yy

SECTION 1.
Althcugh the Kingdom of Ttaly ‘5“ not proclaimed until
1861, the principle of free and compuisory: education dates . h

from November 13, 1859, when this concépt was enunciaped by i

the Kingdom of Sardinia and was later-extended to all regions

of United Italy: nitially, the pax’em ar guardian was given g i

v 'the opportunity of choosing ‘bétween state schools, private .

schools, or tuition at home. At the present time 95 percent

.-0f compulsory school age children attend state schools while
_»about 5 percent attend private lnst‘_itut.l_ens or have pnvate

titors.’ In order to enforce attendance in the rural areas ”

', particularly, severe penalties were imposed - [fines andjor
imprisonment (for the parent), emforced attendance at army -
- " schools or prolonged compulsory military training (for the i

stident). However, persuasion, the appeal to self-interest

.\~ and increasingly obvious social incentives have made the, more ‘
/" oalous enforcemdnt methods largely unnecessary.’ H
' Th.e period of co'Qi\puxsory educakion corféspond to primary
(6 to YL years of age), intermediate ‘and lower secondary ‘school

(1 to 14 years). The national system of education ‘covers .

pre—prunary .

ary, secondary and higher educhtion-with a
wide .variety of technical and vocational courses available at

[ © the.secondary level. The primary level consists of a two-year

L e e




. upper secondary institutions which cgnsist of general

29

. o 5

cycle followed by a three-year cycle with a primary certifi-
cate awarded at the end of the £ifth grade. The middle level

consists of a three-year period after which pupils write

"y
t
i s bt e

.state examinations for admission to the different 'types of

secondary, technical-vocational and drts schools. The. various
types of general secondary education provide a path to higher

g : ol .
education at universities or university institutes. ALl

technical® institute programs are of fivé years duration of

i

i

]
A

-

which the first two consist of general education followed by

‘three of iptensive specialized technicdl edufation.l’
SECTION 2. B ) A

The theoretical training of all ship's engineers in Italy .
is carried out in state navigation schools ‘(Instituto tecnico
nautico) administered by the Ministry 'of Education and pro-

viding a five-jear program of studies in either navigdtion,

. marine engineering or shipbuilding. In 1964 there were 26 of

(these nautical institutes situated-in various parts of the.

country. The marine engineering program is as follows: §

First year $

Italian language and literature 5 hours/week
History 2

’ Geography - o L 3
English language P . ’3- X ! ”
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* Mathematics . X .

Natural sciences
/Physics

Mechanical drawing

_ Gymnastics
Religion z
' Seafaring practical exercises
Total.
Second Y z * * ¥
8 CI ear ” 5]

Italmn l.anguage and lztezature
Hxstory L ¢
Geography
English language
'Mathelnaticg
Che;nist;y
Py;;igs B \\ 5

Mechanical drawing

Gymnastics
Religion : '
: + ‘Total

Third Ygar

2

Machines, nachine drawing.and
Bactical exercises Jwith machines -

Electrical technology

Mechanics applied to machines *

Workshop

bt
K
4

30

w

hours/week

34 hours/week
¥

5 hours/week’

30 hours/veek

;0
10 hours/week
i

~




,

Italian literature
History

English language

Mathematics
Gymn:astics
rfigion :
vaval hygienics: .. ¥

v 3 To‘tal'_ .

Fourth Year 3 i

Machines, machine drawing and-

-practical exercises with machines

Mechanical, Technology
) Tealian literature
H_&story N
Englis}i language )

., Mat}?emati‘cs‘
Elementary physics
Gymnastics
Religion.
Rudiments:of shipbuilding )

) Total

Fifth Year

Machines, machiné drawing and

Electrical technology.

:\ahop

“practical exercises vith machings

3
2
=
3

-

12

hours/week

hours/week

’ hmirs/week

hours/week,

hours /week.
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/s Italian literature ;houzs_/week'
History L : o ’
English language T 3
GyWnastics C . . o2
Religion ' m ' 1
* Rudiments’ of dnip oy - N #

Toral * .l j ss.hohx'sywe’ek
- Lo

Upon cnmpletinn of his studl.as, the ymmg gra‘duate mn‘

attempt to obtain a berth as'a junior enginea; on a ship. If

successful, he ill be required to serve 18 months as'a Junioz

engmeer and, provided he is ac least Zl years of aga, may
present himself for the oral examnaeion‘sf "Bs;urant chief
engineer."’ After sailing.a furt}\er four yeaxs, part of wmch *‘
st be aerved on both motorships and, steamships and includé
one yaar as an offuwer. the young man may now act as. chxei 3

Engineer in vessels of a power, size and voysqe umitatwn

".specl.fl.ed by the Regulations. the Chief x-:nqineer s examina-

tiop consists.of a six-hour yritten and oral assessment of;

his capabilities with the further stipulation, the candxdate g
nust be at least 23 years 6ld. " After asfardher 10 years of
engine room service, of.which at least three were setved in .
the* capanlty of ‘Chief Enqmeer, he bacone¥ eligible k6 ebtain
(without further exanination) the quauncaunn of Senior
Chief Englneer. Thus, a young man aspiring towaxds the h).ghest

engineering quslifibat:.on of ‘the Ttalian Merchant ‘Marine can




'ccntinua at'sea.

‘e.nough ‘standard that he can xeaduy £ing employnent in manu- '

chemistry, aconamicxu and cumma:ce, agatistic §d actuarial

Y ~ H 4 |
i |
H
- .
' 33
look forward to 20% Qeazs from the start of his theoretical P
studies nnr.xl he reaches his goal. This latter qualification
is essantial before he my take charge ot the machmery of any ;
Eore:.gn-go;.ng Italian registered ship of r,he fighest pcwez. 1
H

. In dkdar to absorb a suff.lclent number of qxaduates, .

Italian law, p:esc:ibes that ships of 1000 te 7500 gross tons

N l-‘Jlg:Lneet and ships 7500 qm S tcns and ove:, two, graduates. v

Because of-the cyclic nature )F t.hh shipping yldustry, an'

must ca!‘ry at lsast one, nluucal :mstn;um graduate as junin: Ve I
i
i

accuxata pr&dm(:ion of’ manpower tequuemmts is extreme‘ly .

diifxcult. However, the Italians handled the’ problem by an

examination Gf the technical requirements of the entire '’ %
dociety rattier than that of'a singlé sector. Thus, the very

& suns of public money invested inv'thevgrl\ipate is net ' |
fost simply because for one _reason or anbther he’ does not ' |

His trainmg is b:oad enough and of a high S

factnxing or p:ocess 1ndustnes on an equal. tooting \uf.h voe
gzaduatas in mechanical ‘or eleccncal engineerinq 1‘8

Purtherr.
E“ ,qtud:?-ve prcvidah the bacqucund to, allow 'him ‘to pro-
ceed to afvanced atudies in enqinaaring, science, . industrial
science, nautipa]. atudias and/or oriental utudiea should”

oppnx‘tunity or inm:y ltr;ke him.? ) <




CHAPTER 6

SECTION k.

Dnrin§ t.hg euphoria‘

the Natxonal Anmb:’, ‘bmxamed (1792) princime of free,

- cumpulsory educabion for a1l cxeuan Houever, econonuc

revolitionists. o shraved greater uoncérn for secondaxy educa-

tion by eucahliuhing a sc_ '_ £ r:em:ral schools dpnng 1795.

Hhen lllpolenn beca!u head uf the E‘rench Etate, amnqst

his earliest actl was LhB dx.versxon of the endo\'menc ‘of the

{ Colldge Louis le Grand (founded by the Jesuits in 1567) .

towards the establishment of fo:iz-.émngne- of military |
science and the ieplacue;né Of the central :‘c_ty«Z: by the
l'ycee (n;txonzl) and the cd Sge (lm:nl). kae other. -‘espots
before and since, he xuuzed the first need was for an’

Lntelleét\ul elits of lcie.nti.sts, technicians - anv.f top level®

p:ofeasxm}us for the milibary and civil service adnumsnra—
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education. | Specifically, it was intended "to assure uniformity
of instruction and to’mold for the state citizens devoted to
their religion, their prince, their country and their -
families."”

When Louis XVIIT succeeded Napoleon, the name was changed
to the University of Frapce and its present head is known as
the Minister”of Natlonal Education.?? Because of this histor-
ical accident, the French educational syst;m is, perhaps, one

of ‘the most, tightly structuréd, centralized and bureaucratic

of ‘any in the world.
While ‘the prindiple of free educatxon was enunciated in

1792, it remained for the lawyer, journalist and statesmen
Jules F. C. Ferry while Minister of Public Instruction (1882)
to sponsor the law inaugurating.a system of free, compulsory
and monclerical primary education in which children ware

Afequired to nttand class from ages 6 to 13. mhe school
leaving dge was inéreased to 14-during 1936, In'1946 the .
CGoumitted for the l\nfom of anm:h Education headed by Paul

" Langevin xecuuundnd that the aqe for compulsory full—-time
dttendance be raised to_15 and for part=time Attendnnce, 18

. yea\rs.zr However, ibecaysk many of itg recomendations wer'e

" in conflict with éraditlon or, were. considered economically °
unrealistic gt the eime, thd proposald were fot Raopted.

The nagioﬂul education system is arranged as rfoliows:

|




(a

Nursery Schools - attendance optional (ages 2 to 5).
Rudiments of reading, writing and arithmetic taught
in the- oldex% age section.

(b) Elementary Primaty - 5 years (ages 5 to 10)

(c

Secondary Education - This consists of two parts, the
- ‘  lower cycle (4 years) is concerned with gengal
education am‘i -has both a classical and modern
®language section., The upper cycle (3 years) also
Has two parts, ong covers:complete uppersecondary
* education while the other.is concerned with terminal
» . secondary education. The lower secondary school
Certificam is called the BREVET d'ETUDES du
3 PREMIER CYCLE while the upper secondary cert).ficate
is the BACCALAUREATGS L'ENSEIGNEMENT SECCONDAIRE

and leads to Unlversltyl or Polytechnic education,

etc, 22 . /
) o ) ke
SECTION 2.
The views and concerns of a French shipgwner, Captain B.
Sernier, provided the French contribution to the Edycation

. Group Symposium.23

v It was pointed out that in the desxgn of
the latest ships greater use is being made of monitoring and
control instrumentation for, the main propulsion machinery and
its ancillary equipment. This has resulted in the placing of

i N all important monitoring and control components in a single

area, usually overlookmg hut umlated from the noise of the
f

5

H
§
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/ d
engines. Already, because¢ of its relative simplicity and

‘effectiveness\his mode /of centralized control had been used

for a number of years to oversee the cargo loading and dis-
charge operations of a number of the large oil tankers. Thus,
it was but a logical next phase of development to contentrate

the entire control area at a single point, the wheelhouse.

_The advent of modern electronic t&chnology has not only made

this feasible ifnhy/cunsiderably simplified the task. To
cope effectively™With these new developments will acquire the B
reorganization of the crew into "operating personnel" and

pair 1" rather than the traditional

"deck" and "engine room" departments.

The 1 from automation are

as follows:

(a) i safety of tion by a continuous and improved

montoring system which by providing an efrly warning of
operating abnormalities will reduce the time and expense
involved in machinery .repairs.

(b) achieve increased efficiency by optimizing operating

c?ndltiom/:
Thus, a clearly$deffned "gypical program for manceuvfes will
be recorded in the computer's memory which will enable these,
to be always carried out as if p-xfomsé by the best chief
engineer," & -

The advent of this technology has had the effect of
Geveloping two distinct philosophies: ‘




_(a) those who believe that most navigation and machinery
operations in the vessel can be better controlled from
the company's head office ashore, and

(b) those who believe it essential that the ship's officers
control the equipment and .retain all their usual respon- _
sibilities. Ty o )

However, the author provides both practical and psychological

reasons for following the latter concept and further suggests

a new form of training for deck officers and engineers in that

the requisite knowledge for both fields be taught and a single
qualification used for each grade. The education should aim

to provide a Jeneral literary and mathematical backgroind
that would train the reasoning)faculties. It will, of course,
require a careful pruning of outdated material from both the
conventional navigating and engineering programs of study.
Above all, these technical studies must not be purely theorsti-
cal. Practical training and knouledge are indisfensable.

A certain degree of specializatioh will be necessary at
some point in the studies, and these may well be navigation/
operations, electronics alid engineering. Officers in each of
these areas will be able to rise to thg position of conmand.

In each case, before obtaim.ng the hnal qualification, ty
individual will have had to serve as either the head of-a"

repair department or a navigating officer of the watch.
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Certificates of Competency for navigating and engineering
are awarded by the Ministry of Tramsport. The training for
these examinations is carried out in Ecoles de Navig’atiun,
controlled by the Minigtry of Transport and all the teachers
are civil servants. Supervision is carried out by the General

Inspectorate of, Marine Training whose head carries the rank of

admiral. .Pupils.-must pass: & special entrance examination and':
tiie Mumber 6f new enrants Luset by a High Committee fpr’_’ ./
- Marine Vocabional Training ‘(Conitd Superieur de la Formatioh
Professionnelle Maritime) ‘whose members consist: of xeg‘cesenta—'
| tives of the administration, shipowners and unions. There
are “three grades of Certificates as follows:
®
Third Class Certificate -

After completion of primary education, boys enter a
Professional School where they learn a technical trade related
to marine works, and, if successful-in Daselng & pEACEIRY
trade test, are granted specialists ceftificates by the
hnxiguy of Edudation. After this, they serve five years at,
sea-in-either the Navy or-Merchant Marine as greasers.or
fitters, and this is followed by:

(1) the School of Navsqauon nnex-mc. sxammation :
BEES uix months of school e

(iii) the Third Class Certificate exlminatlon

If succsssful, they axe entitled s-.o
1" engm.n ‘in charge of a wm:h in ships under
4000 H.P

PP,
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i 2. second engineer in ships under 3000 H.P.

3. chief engineer in ships under 1000 H.P..
These of.ficex's are practical men with limited theoretiqal

knowledge,

2 Second Class Certificate *

; be €ligiblé for this certificate, the-young man must
- be a four-year graduate of a:Technical Colfegé and have passed

the "BREVET d'ENSEIGNEMENT INDUSTRIEL" examination. This is

_followed by: ‘
(1) 'the Sthool. of Navigation entrance examination
(ii) one year at lct;gol W oa -y .
(iii) pass Part A of Second Class Certificate
(iv) two years at sea as "engineer cadet"” o
(v) pass Part B of Second Class:Certificate
If successful, they are entitled to be:’
1. . engineer in charge of a watch'in .s_hips #inder
" 10000 Hp. :

2. . second engineer in ships under 7500 H.P.
3. chief engineer in ships under 3500 H.P.

First Class Certificate

“To have a reasonable charice of success at the‘sch:ol of

. Mavigation, entrance  exanination cindiqa‘eu‘ nust. oy received
séven years secondary education and the "BACCALAUREAT TECH- . ___, -
NIQUE" diploma. This is followed by: X )

i 2 (i) one year at school .

e

g

MR




(ii) three mofths at sea
(i1i) second year at school (as compulsory boarders at <
Le Havre) for Pheoretical training, also practical

training on board two national trairing ships

# (iv) examination for engineer cadet (ELEVE OFFICIER

< ! §
MECANICTEN) ) - =

After this, the candidates gb to sea for one ysar‘;

engineer cadets in the Merchant Marine, after which they

called upon by the French Navy to spend five months at the

School of Reserve Naval Engineer Officers plus one year's

. . aval service in .ships“ ‘The certificate of Lieutenant

4 . Mécdnicien (Engineer Mate). is swarded after 1§ months'sea
service. Two more years of sea service are followed by a

further nine months of school (not compulsory, but generally

done), ‘after which candidates are required to pass the First
Class examination. This certificate, génerally obtained at
an dge of 27 - 28 years, gives the right to be chief engineer
on ahy French ship, and,.fureh;more, is the only ma;iAe
qualification recognized in industry ashore for the title of

! o  "Engineer." It is possible'but difficult to proceed from

i
]

Third to Second Class; it is vastly more difficult to pass

from 'Second to First Class

it ' The training of ‘deck officers and engin‘eers is quite —
13| © similar in pattern and duration, only the syllabi are

' ’ different. The gap in general education between a Capitaine




au Long~Cours (Foreign-Going Master) and a First Class Engineer
is very narrow although the techniques are different. Because
of this, certain £orward looking French Shipptig oiphnten”

suggested to the General Inspector of Marine Traini{\@at it 1

might be possible to make alterations in the theoretical and

" practical work that would lead to the issuance of a single o

type of qnaliflcatlnn, thus_allowing the recxpxen*‘ to attain
command of a ship. « In NovemBer, 1963, two special courses
vere started as am experiment: ' ‘

BTN JIn Le Ravre, 15 First Class Engmeers,lchosen and paid
Hiobhe shitping sompsnien; wore ghven deck officer tratning
(theoretical and practical). The course was to last eight
months after which they were to go to Sea for five or six
months as deck officers with thelr companies and then spend’
a further seven months at school. - ’

& (i1) In Nantes, the reverse was done with 15 deck
officers (Capitaine au Long-Cours) w!w werg'txained‘ as. engi- ¥
neer officers. )

It should be noted that this social experiment produced

much violent reaction from shipowners, unions and even cer-
tain merchant marine officials. Much of this anxiety was
justified because-of:’ (1) the apparently confidential haturé
of the initiative and lack of explanations ‘and (2) the small
nunbex Of candidates chosen, the seledtion eriteria used,

and ‘the fear thése super-officers would. relegate those with

traditianal traming o secund-—place posi\:iuns. # w e Lt 4




The present author, in attempting to follow up the
progress of this experiment, has learned that economic forces
havé largely relegated it to the status of a truncated
schoiastic~exercise. sutePoient manpower was trained in the

ensuing years; with thé result that the “added expense was not

considered worthwhile. Furth , the economic

which has largély coincided with the worldwide. decreaSe in the
use of petrofpun products has, reduced the need for shipping,
especfally for tankers, to the point where even these.highly
skilled people have often found themselves redundant. From

about 1975 onwards, a number of Asian countries, most notably

Japan and Singa have “highly /‘ ships
utilizing unmanned engine rooms. These vessels ‘carrd only
two-engineers » a First ad a second.Class Engineer - o
comply with'the Merchant Shipping A_-c:j/ These ships have a
tbtal complement of 16 or 17 men compared with European ships

employing a crew of approximately thirty. .




CHAPTER 7

GERMANY

SECTION 1. /\ B
Historically, three soméwhat isola'ted influences have
p}.&yed an inportant part in shaping a distinctive German
Fuw‘)re and edugation aystem.
. The first influence is the xeugmus schism, a conse-
quenae of the-Reformation after which Protestant and cacholxc
states beqm to move in different dxrectxons creating tensmns
which hihdered a peadful development of a national education
system. )
Secondly, the individuality of German education is o
- to the emergence between 1250 and 1493 of a number of separate

Territorial States which elect the German emperor. The Golden

X Bull (1356) enunciated by the E'n\pexor Charles IV codl.fl.ed the >

-procedures of impexial elections that had aevelopedm&ung
the later middle ages.’d The absolute rulers of ‘these Princi-
palities realized that schools were an ideal instrument for
the enhancement of théir power and cultural p;esf_iqe. For

' this purpose compulsory education was introduced, first in
Saxe*Gotha (1642) and then ergssia (1717725 1n the process,
the Chuxch not only lost control of the school, but the school's
funccicn vas. ltered to ‘instill the SEHEaPER Of CBedleRSE)

efficiency and davotion to dnty. This philosophy, by gzadu-

ally peimeating the aducatmn systém, shaped the natiohal

59 8% g . v U

ol s




v N | .
personality, especially as it is :eﬂecced‘ix{ political and k

social attitudes. 3
Thirdly, the stress on educational theoty and the search

for better methods of instruction emanating from lsuch seven-

. teenth/ century thinkers as Francis Bacon, neﬂe Dea\cartes.

Wolfging Ratke and Comenius contributed to tis Lnﬁuuduahty.
These theoretical influences were carried fm{wara into the

eighteenth and nineteenth centuries by such e\pucauonai

&
o i i aa e

ploneers as ‘Basedow, Pestalozi, Qexbaxt and khnsman G- ’ P
Saitimarin id acied ase stropg unifying foxcé in 2 country. i
constantly svept by strong cowtercurrents. |
Eighteenth century Germin educational activities,
accelerated by the "Enlightemment" retained an element of
religious morality directed tovards sreating a "folk-culture".

Pae , |~
Hor'evgr, this movement was displaced by the “Gerqan Movement"
- |

towards the end of the century.because of its pre‘flominantly
utilitarian concerns. This latter trend:(BILDUNG} is thought
by some to be the German counterpart of the erncj Revolu—

26

tion. Whereas French tensions and asPi_r‘ations )ended toward
pclitical expression, ‘lhgse of Gexmany 1eanjed cowatkd intro- ’
spection. In the forefront of fhis thought were the poets
Goethe and Schiller, educators such ds Pestalozzi, Fichte ,af

Herbart, Baron Karl Wilkelm Von Humboldt (elder brother of

Aléxander ﬂumbom;icientin and explorer), J. P.[Richter, -~

Ernst Arndt, and mny others. Here, humanistic rather thal

utilitarian values prevailed. - L
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BILDUNG and its objective counterpart KULT\R eventually
bocame extr controversial until; by 1870, the “crisis of:
culture" flowered into a movement led by Nietzsche, Legarde
and Langbehn that criticized the very foundations of cudure
and revolutippfZed fhe entire-educational system. After 1900°
“another wave ‘of reform swept in. It started with the re-
x.nt:oducuon of arts and crafts into the uchonl cur'\m\.\la but,.
qradu}uy exfhnded to revitalize and reshapé tha enr,ire syatam.
An important aspect of this revitali:aticm was r.hg vyouth
movement” (around 1918), the VOLKSHOCHSCHULEN oF  pecple's”

g
P
ty based up 1 from ark and the”British ’

university extension programs, the educition of the malad-
justed, criminal, psychopathic and feeble-minded. While the
moral cataclysm of national socialismh corrupted and largely

destroyed the impetus of the movement; many of its fomet

527 .

trends were noticeable after 194
At this point, ome could very well probe the effect that

18th and 19th century German phno-op“n-rs have had upon the

_educatl.ol\al system and the parallel, if any, w‘it.h the'British

Phuoﬂhical udicals and Utilitarians of the sme era.

However, the above i on has b-en rovi 1 -in an

<

tnbueed to the present day German educational uym:em. Unda:

attempt to i.ndiT:ate just.a“few of the torcu f_hnt have' con—

Fredexick the Great, the’ Prussizm Codes of 1763 and 1765 re— .

quired children to attend sctpol £rom agdh 5 to 13 or 11

provided enforcement by taking a schopl censis and imposing

4 P “

/.
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During the nineteenth, century, schge®s offering different
curricula developed.but were organized as separate entities

and not. as part of. an educational ladder. However,-at J

~present‘ the concept of a unified secondary system appears to

be devéloping.

Aft.er completing the four required years at the GRUND—
SCHULE, or lower division OE the VOLKSSCHULE, ‘the greater
majority of studénts contlnue at the higher division or the

VOLKSSCHULOBERSTUFE. Others contxnue “their educatlon at l‘_he

qene:al secondary school called MADCHENLYZEUM and MITTELSCHDLE N

. REAISCHULE, whlle a smaller but much more kughly selectlve
group. enter the cuss).cal Gymmsmu.zg :
'x‘hxs sectiun would be incompléte without mention of the

Umvetsxty & Berlin founded in 1810 through the etforts of |

Stem to compensate for "the loss of the Universities of Halle .

"and’ Gottingen at Tilsit. ‘Under the vigorous leadershlp of
Wilhelm von Humbolt, all manner of subgects were mveshqated
and put under the glass of cn.tical analys;s. The university
fairly scintillated with scholars of the first rank - the
historian Leupold von Ranke, the philosophers Hegel and
schopenhauer, the’ chemist Justus: von Liebig and physﬁ.cist
Hemann von, Helmholtz, the psychologists Gustav Fechrier und
wuhelm Wundt and the mat:hematician Karl Friedrick Gauss, to
name hut a gew. 'l'ha univagsrlty pioneered in trainfhg " eg(perts

‘and researchers, rafher. thdn teachers. Small wonder that

R
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fines on all parents-of truant children.” Under a 1938 law,
| | basically still in effect, minimum compulsory. attendance is "’

requxred of zhxldren‘between the age§ of 6,and 18, of which

‘k Ly S ‘ar. least.8 years must be full time and .the ‘rest may be part
{

time. Mgre recently, lonqer period‘s gf‘ full-time-attendance

R - have become the rule. . e e e

. v . ;
)l g The, educational renaissance ‘in northern EBurope greatly

i‘nf;uenca"ﬂ ‘the nxganiza‘tion of the’ secondary. school system

= | «dnd its currmulum. +In Protestam: areas, Cathohc Latm 4 L

N g schnols were- transfomed into Lutheran vexnacular schools.;”

i élassical .school, (GYMNASION) vab ‘founded and dir,e.cr_ed for 45
+ *years by Johannes v:misi;qm\av, Strasbourg in 1537.. Tt sub-
“'sequent1ly’ becane me;‘}né’st Earions tlassical 'schdol in ali’

‘Euiope providing, a medel. fox hundreds’ that vere ‘sét up' Both
8 z in Germany and abroad» 'fhssa Gymnasia were f£inanced origin=y

. - ally fron'monies ofnfiaosted froiMnes monasteries Y J#*

'l‘he realistic movement cf the sixteenth and seventeenf.h
centuries gave rise fo the gu.scx-rum “the_ p:ncucn schpol . . ¥
" of the middle claases. wand offared more useful everyday krlowl~ )
edge than did the Gynmanmn. Bargn x'amrick mEachh Karl
{' Vom Und ‘Zun Stein, Fredexiqk the Great's leading minister,.
. | - ¥ Q " vas reinstat:ed as first mxnxster by Napolenn after the - . -
", Prussian. collapsg o! 19%6—1807. :'He' waé lnstrumental in
j e N ’ xeorgnnizmg and . rationalizing the untire civil adminiatxation ' b\

2 anluding both ‘the army. and :he educationul system. He ) \

- created the Depaxtwem; of Pubuc Inl iuction in 1808. v,
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universities the world to emulate Berlin

and its scholarship.®

A
- SECTION 2.

on June 30, 1879, Imperial Germany issued its first regu-

lations respedtiny the training and examination of engineering
officers for its Merchant Marine. A period of servicé as an
apprentice in an engineering works and of service at sea in
an engine room was specified:-by these Regulations which were
quite similar in substance to those of the British statutes
of the ‘period. AR amendment of 1891 stipulated e inclusion
of Mathematics, mechanics and physics into the examination .
syllabus. A revision dated January 7, 19091 made compulsory

a two-year, full-time course of study for the highest grade

of marine engineer (SCHIFFSINGENIEUR). Further changes during

1925 stipulated that all new entrahts to marine engineering
must-complete fall-time courses at technical  colleges operated
by the government. :The length of these courses vgried with
the level of the certificate. :

In the Federal Republic'of Germany, the provincial govern-
ments (sihce World War II) are responsible for education and_
job training, whereas the Federal Minister of Transpox‘t is
responsible . for all aspect\P of maritime transport 1ncludinq
certification of ship's officers. .'\

_ There were two career paths for sea-going engineers. The

- ‘lower level or artificer - SEEMASCHINISTEN - was restricted to

e




this examination consisted of one full year and covered the !
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vessels up to 2000 H.P. The higher level, both SGIFPSINGEN,-'

IEURE Class I and Class II, required graduation from

MITTELSCHULE (10 years formal Scmoli.ng) plus a three-year “

hip or from E (13 years of
formal schooling) plus a two-year apprenticeship. The highest,
gradé or Skhiffsingenieure I exanination required the posses- i
sion of the Schiffsingenieure PI Certificate plus two )

\additional years.of sea'service. The couse of trainin®for

following subjects: 4

Fundamax;ul Subjects:
Introduction in political science
Sh‘ippmq economics
English language N
Mathematics (differential and integralecalculus)
and advanced mechanics

T’Nz(wloqy . - = !

Basic design

Guid and i of 1
: ’ = '
Engineering Knowledge: .
Marine engines £, ] =
Boilers " L .

Reciprocabing engines . .
' Steam turbines

Auxiliaries in steam plant, condenser:

_._,'&L i
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Diesel engines, gas turbines

Propellers

Pw;mps. compressors, refrigeration plants, etc:

applied thermodynamics with experiments in laboratories
Modern neasuziy;g techniques ‘ ~

Modern technigue of control and automation

i) 1 ith an i on to
electronics

Naval architecture

Classificatiop Societies' rules, assurance problems, etc.

‘Generally, the course and the standard of examination are
similar to those of the syllabuses for the Pirst and Extra
First Class examinations of British Ministry of Transport
regulations for the examination of engineers in the Briti’sh

®Merchant Navy.3! . e
B At-thé time of writing, certain changes were conc'-p.lated:

(i) simplifjcation of the workshop®requirements

(ii) Raising of entrance qualifications to matriculation

¢ level (MITTLERE REIFE) because developments in %

. automation an/d electzonics‘nquixe greater funda-

me“ntal knowledge.
® (iii) An extension of the period of theoretical studies
. to three years which is the same as that required

of mechanical engineers.
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(iv) Changes in the marine engineering exdmination regu-~

lations to more closely parallel those 3f mechanical

engineering.

(v

Engineer status in marine engineering (SCBI!:PS—
AN

betriebstechnik) 2

In the discussion that followed the paper it was pointed -
out that about 60 percent of the instructors in the marine
A . :

“ engineering departments of the colleges were Diploma Ergineers

with special shipyard and sailing experience, whereas the

other 40 percent were: seagoing engineers with long practical
experience. "It was also the policy to obtain mathematics and

‘physics teachers with marine experience wherever possible.

Also, after three years of teaching experience, these instruc-
tors were nhuqed to take a special ax.:nu.natmn.
All colleges were well equipped with various laboratories

for practical experiments on electrical, electronics, thermo-

dynamics, 1s and instr and nuclear techniques.
Rbout 20 percent of the course time was spent in the labora-
toﬂes.” p . /

L.

et s

Graduates of a Government College will have Graduate
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- CHAPTER 8
) GREAT BRITAIN
SECTION 1.

The English education system is a complex of intangibles
of which the class structure, the Established Church, the
heavy populaeiun density (Dondon = 27 000 per. Square mile)
and a piece-meal eyolution all played an important role. The
Education Act of 1870 quided thmugh Pnzliamant by w. E. )
Forster established Board Schicols o H11 the gaps Left by
voluntary groups.''However, it was the Education Acts of, 1880
and 1891 that made free, compulsory school attendance for all
children between the ages of 5-and 10 years mandatory.

While the Merchant Shipping Acts and Regulations are

universally applicable throughout the British Isles, it is

” thought that an understanding of the origin and development

of technical education in England and Wales would provide the

&

most ) ive for 1 analysis of

the various. European systems - alreadydescribed.

-

introductory
The Industrial Revolution marks the most fundamental
transfomation of hunan life in the higtory of the world. For

a brisf period of history an entire world economy was butlt

around !xitain. Beginning with the textile induutty ci Lanc

— W
shire in the latter part of the eighteénth century, pzitun

was propelled from a largely agrarian economy into-an
EIEZEN .

AT i, & e At -
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industrial pioneer whose position of influence and power is
unparalleled by any state of its relativ‘e size before or
since. Social and.egonomic historians havi discussed‘ the
merits and demerits of being an: industrial pioneer at grest
length and with varying conclusions. Howevet, E. J. Hobsbawn
(Industry and Empire) argues that the relative decline of

p ; -
Britain during the twentieth century has been due to its early

- and prolonged lead as an industrial power which allowed an

drchaictechnology- and business structure to become too Firmly
embedded into the social consciousness to be easily abandoned.
Whereas later arrivals upon the. industiial scene such as
Germany and Switzerland were forced to critically examine
theiy social, political and industrial apparatus and with it
their educational structure and philosophy, Britain could’
‘'muddle’ along. When the competition became MG ERARIEELY
ghrce, she-could retreat into her less developed colonial

possessions to weather the economic, cycles mhezen; in'
laissez-faire capitalism.3? v

When.one considers the Industrial Revolution, one almost
automatically thinks of cdtton and the vast textile industr‘y »
that dﬂveloped in and around Manchester in close pxoxuluty to

the great colonxal and slave-trading ‘seaport of Liverpool.

‘This early stagd of industialization was able to utilize old

and relatively well-understood scientific knowledge and adapt

35

it to the factory system.>> The hand loom of the cottage

weaver was speeded up by: the 'flying-shuttle' developed in

)

“u
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the 1730's. However, it was Samuel Crompton's fusion of

Hargreave's 'Spinning-jemnny' (1760's) and Richard Arkwright's

'rollerframe' (1768) with a spindle carriage that became the -

‘spinning-m\xle‘ (1779). The early factories were built close

to streams, and the power was supplied to the looms by various

forms of water-wheel. However, as the industry developed and

the number of ¥actories i.'nc:easéd, it was the greatly improved
'steam engife that supplied the power :equirements. which éh’e’_
streams and rivers were no longer capable of providing in-
sufficient quantity. During this period too, innovations in
the doal and iron industries substantially increased their
output and efficiency, but it is important €0 realize that
none of these developments required anything more than the
most rudimentary scientific or engineering knowledge and
technical skills, and these were well within the capacity o
the practical mechanic of the eighteenth century.

Just as the first, or textile; phase of Btitish -
industrialization appeared to be reaching a climax, a new
phase requiring suhétautxal cap:.tal investments and consider-
ably more suenunc and engineering expertise was beginning
to, develop. This second phase which lasted from 1840 to 1895
coincided with the invention of the Bessemér converter (1855),

the Siemens open-hearth furnace (1868) and the Gilchrist-

|, Thomas basic-steel process (1879). The comparatively large

quantn::.es of relutively cheap Bessemer sce&‘halped supply -
the impetus for the construction of the railway network that

?

-
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was being built throughout the country.’’ With the ‘railway

came the electric telegraph and numerous other scientific

devel , which taken , made 'railvay' a sort of
synenym; for-ultrasmodersity: 0 much the sane manner st
‘atomic' came to be understood after World War IT.>®
When Queen Victoria opdped the Great Exhibition'at the
Crystal Palace May 1, 1851, it symbolized the High Noon of -
British Engineering, the pinnacle of thé previous eighty years ‘
. . of industrial life.. The spirit of optimism engendered by the
. o - ‘Exhibition was’ backed by-a. growing material prosperity and a
) levél of industrial production and foreigh—trade that set

~ England far a of ‘all other countries. Only a very few

exceptionally perceptive individuals saw through this national
euphoria with sufficient clarity to comprehend the inherent
weaknesses of the British educational system.? Compared with
“Germany, France, and”the United States of America, British
sdonnionl edugstion shoved ‘werions shorseostngs: “The Britisk
- . middle and upper classes rationalized thip problem as they aia - L
‘their economics, with the liberal philosophy of Adam Smid's )
Invisible Hand.*® The mark of ‘the philosophical radicals is
clearly stamped ypon the development of English technical ' i

education. : .. .

. The Rise of Technical Education
| . The term 'technical education' is used in Britain to

describe a considerable variety of educational paths ranging

oy T
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from the Secondary Technical Schools where hoys and girls
£rom between tuelve and fifteen are taught craft and trade
,vocational skills to the technological faculties or depart-
ments of univérsities where the highest level of research is
carried out. The beginnings of the technical education move-
ment -can be traced back to George Birkbeck (1776-1841) who

' established a Mechanics' Institute in London in 1823. The

following quotation from the Mechanics' Mag!

-November 15, 1823, is indicative of the enthusiasm with which-’

the enterprise was welcm)ed. :

The .large room of the Crown and Anchor Tavern, ome -
of the very largest in the Metropolis, was engaged
for the occasion, and at the tifie appointed for
taking the chair, it was completely.filled. It is
said to hold 2500 persons; certainly more than 2000 .
were present. We were glad to perceive that they
consisted chiefly of that class for whose good the
institution was intended, namely, WORKING MECHA‘NICS'
and they showed, by their conduct and demeanor, .
that they comprehended fully the serious magnitude
of the object for which they assembled, and came to
the’ consideration of it with minds warmed apparently

. to enthusiasf in its support; yet keenly intent on

~examining and scrutinizing well the means by which
they were.to b€ invited to realize the .promised good.
It was a meeting of men resolved both to 'think and -
act for themselves ...! The earnest, discriminating,
and orderly attention with which they listened to
the whole of the proceedings, exceeded anything we ‘
had ever befgre witnessed in so numerous an
assembly ... . -

The Institutes with their altruistic aim of assisting the
working class attain a measure of social emancipation werd in

fact given their initial impetus by successful and phikan~

thropically inclined middle class’ industrialists who perceived '-

their own interests as being bound to, and furthered by, a
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more knowledgeable workforce. The “first resolution proposed
at the very first meeting set forth the Institutes' functions:

to improve extemsively their (Mechanics) habits
and conditions, to advance the arts and sciences,
and to add largely to the gower, resources and
prosperity of the country.

The workers, especially those more discerning Lndxviduals,
when faced with-such a plethora of middle class arguments were
oritical of the Institute from the beginning.. One writer
pni.nted out, (Mechamcs Magazine - Dec. 1833). that ‘the chief
benefic.\ary Of the Tnstitute was the employer, ‘while another
writer argued that when a new invention is introduced, the
"men whose ‘Labour is superseded must inevitab