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1.0 INTRODUCTION 

T h i s  r e p o r t  d e s c r i b e s  a  s t u d y  conducted t o  i d e n t i f y  c r a f t  t r a i n i n g  

p r a c t i c e s  i n  Nor thern  European s h i p y a r d s .  The p r o j e c t  was suppor t ed  by t h e  

Mari t ime A d m i n i s t r a t i o n ,  U.S. Department of T r a n s p o r t a t i o n ,  th rough a  c o n t r a c t  

w i t h  t h e  Educa t ion  Pane l  of t h e  Ship  P roduc t ion  Committee, The S o c i e t y  of Naval 

A r c h i t e c t s  and Marine Eng inee r s .  

The Educa t ion  Pane l  of t h e  Ship  P roduc t ion  Committee i s  charged w i t h  

conduc t ing  r e s e a r c h  on t r a i n i n g  methods and t e c h n i q u e s  and deve lop ing  new 

t r a i n i n g  methods. As p a r t  of t h i s  e f f o r t ,  t h e  p a n e l  funded a  p r o j e c t  t o  p rov ide  

t h e  means f o r  o n - s i t e  i n s p e c t i o n  and e v a l u a t i o n  of c r a f t  t r a i n i n g  programs i n  

Europe. I n  June  of 1985, a  four -person  p r o j e c t  team t r a v e l e d  t o  Northern Europe 

t o  meet w i t h  s h i p b u i l d i n g  t r a i n e r s  and e d u c a t o r s .  T h i s  s tudy  p r e s e n t s  t h e  

f i n d i n g s  of t h a t  t r i p .  

1.1 Overview 

A fou r -pe r son  team s p e n t  two weeks i n  Europe v i s i t i n g  t r a i n i n g  c e n t e r s  i n  

England ,  Sweden, Denmark, and West Germany. The team c o n s i s t e d  of James Wal l ace ,  

D i r e c t o r  of T r a i n i n g  and Development a t  Newport News S h i p b u i l d i n g ;  Stephen 

S u l l i v a n ,  Manager of Human Resources  a t  Bethlehem S t e e l ,  Sparrows P o i n t ;  and 

Howard Bunch and P a u l  Vickers  of t h e  U n i v e r s i t y  of Michigan.  The p r o j e c t  team 



v i s i t e d  t h r e e  t r a i n i n g  c e n t e r s  i n  England run by B r i t i s h  Sh ipbu i lde r s  ( T r a i n i n g ,  

Education & S a f e t y )  Ltd;  two Scandinavian sh ipyards  (Kockums i n  Sweden and 

Burmeister  & Wain Skipswerft  i n  Denmark); and two sh ipyards  i n  West Germany 

(Blohm t Voss AG and Howaldtswerke-Deutsche Werft--Kiel), One eng ineer ing  

o r g a n i z a t i o n ,  Bors ig  AG, i n  West Germany was a l s o  v i s i t e d .  Table 1 l i s t s  the  

s i t e s  v i s i t e d .  Throughout the  t r i p ,  f i r s t - c l a s s  t r a i n e r s ,  e d u c a t o r s ,  and 

managers were encountered,  They p a t i e n t l y  answered many q u e s t i o n s ,  and they 

answered i n  Engl ish .  The personnel  included shipyard  p r e s i d e n t s ,  d i r e c t o r s ,  

managers, and t r a i n e r s ,  a s  we l l  a s  l o c a l  educat ion o f f i c i a l s .  The i n t e r e s t  of 

shipyard  p r e s i d e n t s  and d i r e c t o r s  i n d i c a t e s  the  importance t r a i n i n g  has i n  

European c o u n t r i e s ,  

TABLE 1 

Organizat ions  V i s i t e d  by P r o j e c t  Team 

Country Organ iza t ion  Ci ty  

United Kingdom B r i t i s h  Sh ipbu i lde r s  (TES) 

------- Hebburn Tra in ing  Centre Newcastle 

------- Barrow Tra in ing  Centre Barrow 

------- Birkenhead Centre B i  rkenhead 

Denmark Burmeister  & Wain Copenhagen 

Sweden Kockums AB Malmo 

Federal  Republic of Germany Borsig AG West Ber l in  

Blohm + Voss AG Hamburg 

Howaldtswerke-Deutsche Werft AG Kie l  



1.2 O r g a n i z a t i o n  of Report  

The remainder  of t h i s  r e p o r t  i s  d i v i d e d  i n t o  f o u r  s e c t i o n s .  S e c t i o n s  2 

th rough 5 d i s c u s s  v o c a t i o n a l  t r a i n i n g  i n  p a r t i c u l a r  Nor thern  European c o u n t r i e s :  

t h e  Uni ted  Kingdom, Denmark, Sweden, and West Germany, r e s p e c t i v e l y .  Wi th in  each  

s e c t i o n  t h e  r e p o r t  d e s c r i b e s  t h e  i n s t i t u t i o n a l  f a c t o r s  a f f e c t i n g  v o c a t i o n a l  

t r a i n i n g :  h i s t o r y ,  g e n e r a l  e d u c a t i o n ,  r e g u l a t i o n ,  a p p r e n t i c e s h i p s ,  t r a i n i n g  of 

t r a i n e r s ,  and s t a t u s  of t h e  s h i p b u i l d i n g  i n d u s t r y .  The l a s t  s e c t i o n  c o n t a i n s  

c o n c l u s i o n s  and recommendations. 



2.0 UNITED KINGDOM 

The United Kingdom has  a  l ong  h i s t o r y  of s h i p b u i l d i n g  c r a f t smansh ip .  Today 

an independen t ,  non -p ro f i t  o r g a n i z a t i o n ,  B r i t i s h  S h i p b u i l d e r s ,  t r a i n s  

s h i p b u i l d i n g  c r a f t s m e n  f o r  domes t i c  and f o r e i g n  s h i p y a r d s .  Before  d e s c r i b i n g  

t h e  t r a i n i n g  methods used by B r i t i s h  S h i p b u i l d e r s ,  t h i s  s e c t i o n  d i s c u s s e s  some 

i n s t i t u t i o n a l  f a c t o r s  t h a t  a f f e c t  t r a i n i n g  i n  t h e  United Kingdom. 

2.1 Voca t iona l  Educa t ion  i n  t h e  Uni ted  Kingdom 

2.1.1. H i s t o r y .  H i s t o r i c a l l y  i n  t h e  Uni ted  Kingdom, v o c a t i o n a l  t r a i n i n g  

has  been t h e  r e s p o n s i b i l i t y  of i n d u s t r y ,  w i t h  minimal government i n t e r v e n t i o n .  

The g u i l d s  c o n t r o l l e d  v o c a t i o n a l  t r a i n i n g  and a p p r e n t i c e s h i p s  from t h e  Middle 

Ages through t h e  s i x t e e n t h  c e n t u r y  and i n f l u e n c e d  v o c a t i o n a l  t r a i n i n g  u n t i l  t h e  

I n d u s t r i a l  Revo lu t ion  i n  t h e  e i g h t e e n t h  c e n t u r y .  From t h e n  u n t i l  t h e  1 9 6 0 ' s ,  

v o c a t i o n a l  t r a i n i n g  was developed and c o n t r o l l e d  by i n d u s t r y  and workers w i t h o u t  

s t a t e  i n t e r v e n t i o n .  A p p r e n t i c e s h i p s  con t inued  t o  be an i m p o r t a n t  component of 

t r a i n i n g .  A d d i t i o n a l  t r a i n i n g  i n  r e a d i n g ,  w r i t i n g ,  and a r i t h m e t i c  was provided  

th rough  p r i v a t e  i n s t i t u t e s  sponsored  by i n d u s t r y  and workers .  The i n s t i t u t e s  

began sponso r ing  examina t ions  t o  t e s t  whether  a p p r e n t i c e s  had l e a r n e d  t h e  s k i l l s  

of t h e i r  t r a d e .  Two o r g a n i z a t i o n s  became i n s t r u m e n t a l  i n  promoting v o c a t i o n a l  

t r a i n i n g  and skill t e s t i n g :  The Royal S o c i e t y  of Arts, f o r  commerce and t r a d e ,  

and t h e  G u i l d s  of London I n s t i t u t e  f o r  Techn ica l  T r a i n i n g .  [ 341 

Since  1964,  t h e  s t a t e  has  become d i r e c t l y  i nvo lved  i n  t r a i n i n g  through t h e  

I n d u s t r i a l  T r a i n i n g  Act. The Act e s t a b l i s h e d  I n d u s t r i a l  T r a i n i n g  Boards t o  

ove r see  and promote v o c a t i o n a l  t r a i n i n g  i n  o c c u p a t i o n a l  a r e a s .  The S h i p b u i l d i n g  



I n d u s t r y  T r a i n i n g  Board and t h e  Eng inee r ing  I n d u s t r y  T r a i n i n g  Board became t h e  

dominat ing  i n f l u e n c e s  ove r  v o c a t i o n a l  t r a i n i n g  f o r  t h e  B r i t i s h  s h i p b u i l d i n g  

i n d u s t r y .  S ince  t h a t  t i m e ,  most of t h e  i n d u s t r i a l  t r a i n i n g  boa rds ,  i n c l u d i n g  t h e  

S h i p b u i l d i n g  I n d u s t r y  T r a i n i n g  Board,  have been d i s s o l v e d ,  b u t  t h e  work of t h e  

t r a i n i n g  boards  c o n t i n u e s  t o  gu ide  v o c a t i o n a l  t r a i n i n g .  [ 19,20,24-291 

The 1973 Employment and T r a i n i n g  Act c r e a t e d  t h e  Manpower S e r v i c e s  

Commission t o  c o o r d i n a t e  t h e  work of t r a i n i n g  b o a r d s ,  promote f u r t h e r  a d u l t  

t r a i n i n g  and r e t r a i n i n g ,  and p rov ide  adequa te  v o c a t i o n a l  t r a i n i n g  f o r  l e s s  

q u a l i f i e d  young people .  Thus,  t h e  Manpower S e r v i c e s  Commission has  become 

d i r e c t l y  i nvo lved  i n  v o c a t i o n a l  t r a i n i n g  through f i n a n c i a l  s u p p o r t  f o r  p r i v a t e  

and p u b l i c  t r a i n i n g  i n s t i t u t i o n s  t o  t r a i n  unemployed youth  and r e t r a i n  

a d u l t s .  [ 3 4 ]  

2.1.2. R e l a t i o n  t o  Genera l  Educat ion .  Voca t iona l  e d u c a t i o n  i n  t h e  Uni ted  

Kingdom f o l l o w s  e l e v e n  y e a r s  of compulsory e d u c a t i o n .  Fol lowing compulsory 

e d u c a t i o n ,  some a p p r e n t i c e s  a t t e n d  s t a t e - r u n  p o l y t e c h n i c  u n i v e r s i t i e s  t o  r e c e i v e  

t h e o r e t i c a l  t r a i n i n g .  However, each  coun t ry  i n  t h e  United Kingdom has i t s  own 

e d u c a t i o n a l  sys tem,  and those  va ry  w ide ly .  Also ,  a s  p r e v i o u s l y  s t a t e d ,  i n d u s t r y  

t r a d i t i o n a l l y  has  been r e s p o n s i b l e  f o r  v o c a t i o n a l  e d u c a t i o n .  I n  g e n e r a l ,  

v o c a t i o n a l  t r a i n i n g  i s  n o t  r e l a t e d  t o  t h e  g e n e r a l  e d u c a t i o n a l  system and i s  more 

a  m a t t e r  of r e g u l a t i o n  and government sponso r sh ip  i n  an i n d u s t r i a l  s e t t i n g .  [ 3 4 ]  

2.1.3. Regu la t i on .  Voca t iona l  t r a i n i n g  has  o n l y  r e c e n t l y  f a l l e n  under  

g r e a t e r  government r e g u l a t i o n .  Appren t i ce  t r a i n i n g  t r a d i t i o n a l l y  has  been 

monitored th rough  un ion - indus t ry  agreements .  S ince  pas sage  of t h e  I n d u s t r i a l  

T r a i n i n g  Act i n  1 9 6 4 ,  The Department of Employment and t h e  Department of 

Educat ion  have taken a more s i g n i f i c a n t  r o l e  i n  shap ing  v o c a t i o n a l  t r a i n i n g  

programs. The I n d u s t r i a l  Trade Boards and t h e  Manpower S e r v i c e s  Commission work 



t o  improve t h e  q u a l i t y  of v o c a t i o n a l  e d u c a t i o n  i n  t h e  United Kingdom through 

c o o p e r a t i o n  between e d u c a t i o n a l  a u t h o r i t i e s ,  l a b o r ,  and i n d u s t r y .  These boards  

u se  a  l e v y  and g r a n t  system t o  p r e s s u r e  companies t o  make improvements i n  

in-company v o c a t i o n a l  t r a i n i n g .  However, t h e i r  a b i l i t y  t o  make changes i s  

l i m i t e d  by t h e  n a t i o n a l  l a b o r - i n d u s t r y  agreements  on t r a i n i n g .  The I n d u s t r y  

Trade Boards do o p e r a t e  t r a i n i n g  c e n t e r s - - t r a i n i n g  f a c i l i t i e s  f o r  a  r e g i o n a l  

industry--and can have and have had a  s i g n i f i c a n t  impact  on v o c a t i o n a l  

t r a i n i n g .  [ 3 4 ]  T h i s  i s  p a r t i c u l a r l y  t r u e  f o r  t h e  s h i p b u i l d i n g  

i n d u s t r y .  [ 19,20,23-291 

I n  a d d i t i o n  t o  government r e g u l a t i o n s ,  t h e r e  a r e  examinat ion  boards  ( such  

a s  t h e  C i t y  and Gu i ld s  of London I n s t i t u t e ,  t h e  Royal S o c i e t y  of Arts, and 

Techn ic i an  Educa t ion  Counc i l )  which i n f l u e n c e  v o c a t i o n a l  and p o l y t e c h n i c  

c u r r i c u l a  by de t e rmin ing  t h e  c r i t e r i a  r e q u i r e d  f o r  p a s s i n g  examinat ions  l e a d i n g  

t o  c e r t i f i c a t i o n  f o r  v a r i o u s  s k i l l  a r e a s .  The C i t y  and Gu i ld s  of London I n s t i t u t e  

i s  by f a r  t h e  most impor t an t  examinat ion  board f o r  s h i p b u i l d i n g  t r a d e s  t r a i n i n g .  

The Techn ic i an  Educat ion  Counci l  i s  a l s o  impor t an t  because  of examinat ion  of 

t e c h n i c i a n s  such  a s  e l e c t r o n i c  t e c h n i c i a n s .  [ 34 1 

2.1.4. Appren t i ce sh ips .  I n  t h e  United Kingdom, an a p p r e n t i c e s h i p  i s  an 

in-company, b a s i c  t r a i n i n g  pe r iod  of f o u r  t o  f i v e  y e a r s .  The l e n g t h  of t h e  

a p p r e n t i c e s h i p  i s  de te rmined  by n a t i o n a l  n e g o t i a t i o n s  between t h e  union and 

employer a s s o c i a t i o n s .  A p p r e n t i c e s h i p s  a r e  h e a v i l y  i n f l u e n c e d  by t h e  I n d u s t r i a l  

T r a i n i n g  Boards. The T r a i n i n g  Board o r  a  r e p r e s e n t a t i v e  may o p e r a t e  a  l o c a l  o r  

r e g i o n a l  t r a i n i n g  c e n t e r  t o  p rov ide  c l a s s rooms  and shops  f o r  t each ing  b a s i c  t r a d e  

s k i l l s .  [ 19 ,20 ,34 ]  

The s t u d e n t  a p p r e n t i c e  i s  r e q u i r e d  t o  a l t e r n a t e  s tudy  i n  a  t r a i n i n g  c e n t e r  

(o f f - t he - job )  w i t h  a  planned on-the-job e x p e r i e n c e  program. Over t h e  cou r se  of 



the  a p p r e n t i c e s h i p ,  the  s t u d e n t  i s  requ i red  t o  p rogress  from simple t a sks  t o  

h a r d e r ,  more demanding, tasks  . 
An important  component of a p p r e n t i c e  t r a i n i n g  i n  the  United Kingdom i s  t h e  

age of the a p p r e n t i c e .  The n a t i o n a l  l a b o r  agreement which covers  a p p r e n t i c e s h i p s  

s t i p u l a t e s  t h a t  the  appren t i ce  must begin the  a p p r e n t i c e s h i p  between the  ages of 

f i f t e e n  and seventeen.  Thus, a p p r e n t i c e  t r a i n i n g  must be d i r e c t e d  toward 

younger and l e s s  mature s t u d e n t s  than a p p r e n t i c e s  i n  the  United S t a t e s .  

2.1.5. Tra in ing  of Unskilled Workers. Entry t o  a  s k i l l e d  t r a d e  i s  p r i m a r i l y  

through an a p p r e n t i c e s h i p .  However, g iven the  l a r g e  number of unemployed, the  

B r i t i s h  government has developed programs through t h e  Manpower Serv ices  

Commission t o  provide  t r a i n i n g  t o  unemployed unsk i l l ed  workers i n  s k i l l  a r e a s  i n  

demand or  of i n t e r e s t  t o  the  t r a i n e e .  The government provides  f i n a n c i a l  suppor t  

t o  the  i n s t i t u t i o n s  providing the  t r a i n i n g  a s  wel l  a s  a  modest s t ipend  to  the  

t r a i n e e .  The programs a r e  designed t o  impart  marketable s k i l l s  to  the t r a i n e e ,  

not  t o  provide jobs  a f t e r  t r a i n i n g .  Training i n s t i t u t i o n s  i n  B r i t a i n  use the  

funds provided by t h i s  program t o  l e v e l  classroom and shop l o a d s ,  provide  

continuous employment t o  i n s t r u c t o r s ,  and decrease  the  c o s t  of t r a i n i n g  t o  the  

company ( i n  the  case  of in-firm t r a i n i n g )  or  t o  i t s  customers ( i n  the  case of 

p u b l i c  i n s t i t u t i o n s  such a s  B r i t i s h  Sh ipbu i lde r s  ( T r a i n i n g ,  Education & S a f e t y )  

Ltd.) .  

2.1.6. T r a i n e r s .  There a r e  t h r e e  types of voca t iona l  t r a i n e r s  i n  the 

United Kingdom: t e a c h e r s  of t h e o r e t i c a l  voca t iona l  s u b j e c t s ,  t eachers  of 

p r a c t i c a l  s u b j e c t s ,  and in-f i rm a p p r e n t i c e  i n s t r u c t o r s .  The voca t iona l  t r a i n e r  

i s  t y p i c a l l y  an o l d e r ,  experienced man who has changed c a r e e r s .  For example, the  

average age of in-f i rm t r a i n e r s  exceeds f i f t y  yea r s .  Teachers of t h e o r e t i c a l  

s u b j e c t s  a t  the  po ly techn ics  a r e  required t o  have passed a  three-year t e c h n i c a l  



c u r r i c u l u m  and have f i v e  y e a r s  of on-the-job expe r i ence .  They a r e  no t  r e q u i r e d  

t o  have undergone any " t e a c h e r "  t r a i n i n g .  There a r e  o p p o r t u n i t i e s  f o r  

c o n t i n u i n g  t e c h n i c a l  e d u c a t i o n  and pedagog ica l  t r a i n i n g  a t  t e a c h e r  c o l l e g e s  and 

through i n s t i t u t i o n s  such  a s  t h e  C i t y  and Gui lds  of London. P r a c t i c a l  o r  shop 

v o c a t i o n a l  t r a i n e r s  employed by t h e  s t a t e  o r  m u n i c i p a l i t y  a r e  expe r i enced  

c r a f t smen  who have completed s i x  weeks of t r a i n i n g  by t h e  Manpower S e r v i c e s  

Commission f o l l o w i n g  a  s e r i e s  of q u a l i f y i n g  examina t ions .  In-f i rm shop 

v o c a t i o n a l  t r a i n e r s  a r e  no t  r e q u i r e d  t o  complete  pedagog ica l  t r a i n i n g ,  a l t h o u g h  

most have done so . [31 ]  The on-the-job a p p r e n t i c e  i n s t r u c t o r s  a r e  no t  r e q u i r e d  t o  

have any q u a l i f i c a t i o n s  o r  t o  have under taken  any t r a i n i n g .  F r e q u e n t l y ,  they  a r e  

s u p e r v i s o r s .  They p rov ide  t h e  a p p r e n t i c e  w i t h  work expe r i ence  a s  de te rmined  by 

t h e  work load .  Some a p p r e n t i c e  agreements  r e q u i r e  a  planned work e x p e r i e n c e ,  b u t  

t h a t  i s  l e f t  t o  t h e  d i s c r e t i o n  of t h e  s u p e r v i s o r . [ l 5 , 1 7 ]  

2.1.7. S t a t u s  of t h e  S h i p b u i l d i n g  I n d u s t r y .  B r i t i s h  S h i p b u i l d e r s  was 

formed i n  1977 t o  run  t h e  n a t i o n a l i z e d  s h i p b u i l d i n g  i n d u s t r y  i n  t h e  United 

Kingdom ( s a n s  Nor thern  I r e l a n d ) .  B r i t i s h  S h i p b u i l d e r s  i s  composed of t he  l a r g e s t  

s h i p b u i l d i n g  and s h i p  r e p a i r  y a r d s ,  marine engine  b u i l d e r s ,  and o f f s h o r e  

c o n s t r u c t o r s  i n  B r i t a i n . [ 5 ]  A major s u b s i d i a r y  of B r i t i s h  S h i p b u i l d e r s  i s  

B r i t i s h  S h i p b u i l d e r s  ( T r a i n i n g ,  Educa t ion  & S a f e t y )  Ltd .  (BSTES). The r o l e  of 

BSTES i n  v o c a t i o n a l  t r a i n i n g  i s  d i s c u s s e d  i n  t h e  nex t  s e c t i o n .  Because 

s h i p b u i l d i n g  i s  n a t i o n a l i z e d ,  t h e r e  has  been a  g r e a t  d e a l  of c e n t r a l  c o n t r o l  and 

s t a n d a r d i z a t i o n  of p r a c t i c e s  r e l a t e d  t o  t r a i n i n g  i n  t h e  United Kingdom. Desp i t e  

t h e  c e n t r a l  c o n t r o l ,  d i v e r s i t y  s t i l l  e x i s t s  i n  B r i t i s h  c r a f t  t r a i n i n g  f o r  

s h i p b u i l d i n g .  



2.2  Vocat iona l  T r a i n i n g  i n  t h e  S h i p b u i l d i n g  I n d u s t r y  

The r e s p o n s i b i l i t y  f o r  t r a i n i n g  sh ipya rd  employees f a l l s  s q u a r e l y  on to  

B r i t i s h  S h i p b u i l d e r s  ( T r a i n i n g  Educat ion  & S a f e t y )  Ltd.  (BSTES). BSTES, 

s u b s i d i a r y  of B r i t i s h  S h i p b u i l d e r s ,  i s  a  n o n - p r o f i t ,  independent  o r g a n i z a t i o n  

r e s p o n s i b l e  f o r  a l l  f a c e t s  of t r a i n i n g  and educa t ion  i n  t h e  B r i t i s h  s h i p b u i l d i n g  

i n d u s t r y .  BSTES t r a i n s  c r a f t s m e n ,  o f f i c e  workers ,  and management a t  l o c a l  and 

r e g i o n a l  t r a i n i n g  c e n t e r s  a s  w e l l  a s  a t  s p e c i a l  c o u r s e s  a t  s h i p y a r d s  o r  i n  

sec luded  r e t r e a t s .  This  s e c t i o n  d i s c u s s e s  t h e  p a r t i c u l a r  a s p e c t s  of t r a i n i n g  

t h e s e  t h r e e  g roups  of workers ,  w i t h  p a r t i c u l a r  emphasis  on c r a f t  t r a i n i n g  and 

c r a f t  a p p r e n t i c e s h i p s .  

A s h i p b u i l d i n g  a p p r e n t i c e s h i p  i s  a  four -year  t r a i n i n g  program wi th  one yea r  

of o f f - t he - job  t r a i n i n g  fo l lowed by a  three-year  on-the-job planned work 

expe r i ence .  The r e s p o n s i b i l i t y  f o r  a p p r e n t i c e  t r a i n i n g  i s  shared  by t h e  

sponso r ing  sh ipya rd  and t h e  s t a f f  of t h e  t r a i n i n g  center--who a r e  employees of 

B r i t i s h  S h i p b u i l d e r s  ( T r a i n i n g ,  Educat ion  & S a f e t y )  Ltd.  (BSTES). 

Appren t i ce s  a r e  s e l e c t e d  by t h e  sh ipyards- -of ten  w i th  t h e  h e l p  of BSTES. 

App l i can t s  may be r e q u i r e d  t o  undergo a  b a t t e r y  of t e s t s  admin i s t e r ed  by BSTES t o  

de termine  mechanica l  a p t i t u d e ,  mathemat ica l  s k i l l s ,  and s p a t i a l  r e c o g n i t i o n .  

The t e s t s  a r e  used t o  de te rmine  an a p p l i c a n t ' s  p o t e n t i a l  f o r  s u c c e s s f u l l y  

comple t ing  h i s  a p p r e n t i c e s h i p .  

The f o u n d a t i o n  f o r  a p p r e n t i c e  t r a i n i n g ,  and c r a f t  r e t r a i n i n g ,  i s  t h e  

modular t r a i n i n g  sys t em. [ l5 ]  The modular t r a i n i n g  sys tem i s  a  f l e x i b l e  y e t  

wel l -def ined  t r a i n i n g  scheme des igned  t o  ensu re  t h a t  s k i l l s  a r e  l e a r n e d  and 

demonst ra ted  by t h e  t r a i n e e  t o  a  s t a n d a r d  s k i l l  l e v e l .  The modular t r a i n i n g  

system c o n s i s t s  of modules and e lements .  A module i s  t h e  s e t  of s k i l l s  and 



s tandards  of workmanship required t o  work e f f e c t i v e l y  i n  a g iven a r e a  of the  

shipyard .  To complete the  appren t i cesh ip  and rece ive  a s k i l l e d  worker 

c e r t i f i c a t e  , an appren t i ce  must complete th ree  on-the-job modules. A module 

cannot be completed wi thout  a foundation--a s e t  of s k i l l s  t o  b u i l d  on. The b a s i c  

s k i l l s  f o r  va r ious  modules a r e  developed a t  the  t r a i n i n g  c e n t e r  dur ing the  f i r s t ,  

of f - the- job t r a i n i n g  year .  Basic s k i l l s  needed t o  s u c c e s s f u l l y  complete each 

module have been met iculously  i d e n t i f i e d ,  de f ined ,  and ass igned t o  elements a s  

element l e v e l s .  The process  f o r  completing elements and modules i s  i l l u s t r a t e d  

i n  Figure 1. 

The modular t r a i n i n g  system was developed,  i n  p a r t ,  by the  Shipbui ld ing 

I n d u s t r i a l  Tra ining Board. The s k i l l s  needed f o r  va r ious  c r a f t s  were ou t l ined  i n  

a s e r i e s  of informat ion papers.  [24-291 Por t ions  of Informat ion Paper No. 10,  

"The Training of Craftsmen: Metal Users , I 1  a r e  reproduced i n  Appendix B. 

The key t o  the  system i s  the  use of the  s t andards  of workmanship a s  the  

determining f a c t o r  i n  completing an element or  module. The def ined s tandard of 

workmanship must be met i n  o rde r  f o r  the  t r a i n e e  t o  r ece ive  a c e r t i f i c a t e  which 

documents the  g iven t r a i n i n g .  [ 1 ,15,17,19,20]  Q u a l i f i c a t i o n  i n  any a r e a  i s  

recorded i n  Personal  Work Records. [ l 7  ]  Tasks completed a r e  descr ibed by the  

t r a i n e e  i n  the work record.  The work record and the  t e s t  p iece  a r e  checked by the 

foremen or i n s t r u c t o r  and h i s  e v a l u a t i o n  i s  recorded i n  the  work record.  An 

example of a completed element work record i s  shown i n  Figure  2 .  An example from a 

module work record i s  shown i n  Figure  3 .  I l l u s t r a t i v e  t e s t  p ieces  f o r  a machinis t  

a r e  shown i n  Figure  4 .  

The modular s k i l l  system was designed t o  t r a i n  a p p r e n t i c e s .  However, the  

modular system has proven t o  be an e f f e c t i v e  means of t r a i n i n g  s k i l l e d  workers. 

Experienced workers can be given r e t r a i n i n g  or  t r a i n i n g  i n  new s k i l l s  needed on 

the  job through a d d i t i o n a l  elements and modules. Each time a module or element i s  

completed by any t r a i n e e ,  a c e r t i f i c a t e  of completion documents the g iven 
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t r a i n i n g .  In  a d d i t i o n  t o  BSTES record keeping,  the  t r a i n e e ' s  c e r t i f i c a t e  

provides  proof of t r a i n i n g  and craf tsmanship .  

2.2.1. Tra in ing  F a c i l i t i e s .  Apprentice t r a i n i n g  r e q u i r e s  off -the-job 

i n s t r u c t i o n .  Local t r a i n i n g  c e n t e r s  have been e s t a b l i s h e d  i n  geographical  

sh ipbu i ld ing  c e n t e r s .  The BSTES c e n t e r s  a r e  located o u t s i d e  shipyard boundaries 

and a r e  completely s e p a r a t e  from shipyard  f a c i l i t i e s .  Some c e n t e r s  se rve  a  

number of shipyards .  Others a r e  loca ted  ad jacen t  t o  a  p a r t i c u l a r  shipyard  and 

a r e  p r imar i ly  r espons ib le  f o r  the  t r a i n i n g  of t h a t  s h i p y a r d ' s  employees. 

Geography i s  the  primary determinant  i n  the  l o c a t i o n  and number of shipyards  a  

t r a i n i n g  c e n t e r  se rves .  

Tra in ing  c e n t e r  f a c i l i t i e s  t r y  t o  r e p l i c a t e  shipyard  working cond i t ions .  

Many c e n t e r s  a r e  loca ted  i n  abandoned shipyards .  Thus, the  t r a i n e e s  a r e  a b l e  t o  

work on p l a t e n s ,  i n  graving docks, and i n  t r a d i t i o n a l  t r a i n i n g  workshops such a s  

the welding booth shown i n  Figure 5. When p o s s i b l e ,  shipboard cond i t ions  a r e  

r e a l i z e d  through a c t u a l  exper ience  bu i ld ing  small  c r a f t  or  r ebu i ld ing  donated 

s h i p s  a s  shown i n  Figures  6 and 7 .  The t r a i n i n g  c e n t e r s  a l s o  u t i l i z e  mock-ups of 

shipboard spaces  t o  t r a i n  e l e c t r i c a l ,  HVAC, and p ip ing  i n s t a l l e r s .  As shown i n  

Figure 8 ,  the  mock-ups inc lude  s t r u c t u r a l  work, shipboard l i g h t i n g ,  and 

i n t e r f e r e n c e s  from o t h e r  o u t f i t t i n g  systems. I n  a d d i t i o n ,  the  t r a i n i n g  

f a c i l i t i e s  a r e  equipped wi th  c l a s s  rooms, work benches f o r  mastering hand t o o l s ,  

and ex tens ive  machine shops--which only t u r n  out  t e s t  p ieces .  The types  of 

f a c i l i t i e s  a v a i l a b l e  f o r  t r a i n i n g  a r e  not  uniform. A l l  c e n t e r s  have the  same 

b a s i c  equipment--classrooms, welding and c u t t i n g  booths ,  p l a t e n s  f o r  s h i p  

f i t t i n g ,  machine shops ,  and c l e r i c a l  t r a i n i n g  a r e a s .  Beyond the b a s i c s ,  the  

t r a i n i n g  c e n t e r s  vary i n  s i z e  and v a r i e t y  of t r a i n i n g  a i d s .  



FIGUKE 5 .  Welding training booth a t  Hebburn FIGURE 6 .  On-board sh ip  repair a t  Birkenhead loca l  
regional center .  t ra in ing  center .  



FIGURE 7. On-board boiler repair at Birkenhead local 
training center. 

FIGURE 8. Simulation of on-board conditions at 
Barrow local training center. 



2.2.2. Non-Craft Tra ining.  B r i t i s h  Sh ipbu i lde r s  (Tra in ing ,  Education & 

Safe ty )  Ltd. i s  respons ib le  f o r  a l l  f a c e t s  of t r a i n i n g  f o r  B r i t i s h  Shipbui lders .  

Thus, BSTES t r a i n s  c l e r i c a l s ,  draf tsmen,  computer programmers and o p e r a t o r s ,  and 

management. The t r a i n i n g  c e n t e r s  and s t a f f  a r e  equipped t o  handle d i f f e r e n t  

t r a i n i n g  needs. For example, the  v a r i e t y  of t r a i n i n g  o f f e r e d  a t  the Hebburn 

Regional Training Center i s  shown i n  Table 2 .  [ 6 ]  





3.0 DENMARK 

Danish s h i p y a r d s  remain c o m p e t i t i v e  i n  markets  dominated by Japan  and 

Korea . [21]  D e s p i t e  t h e  wage d i f f e r e n t i a l  between t h e  c o u n t r i e s ,  Danish 

s h i p b u i l d e r s ,  p a r t i c u l a r l y  Burme i s t e r  & Wain Sk ipswer f t  of Copenhagen, have been 

a b l e  t o  s e c u r e  c o n t r a c t s  f o r  l ong  s e r i e s  of bu lk  c a r r i e r s .  T h e i r  c o m p e t i t i v e  

p o s i t i o n  i s  d u e ,  i n  p a r t ,  t o  t h e  h i g h l y  s k i l l e d  work f o r c e .  Th i s  s e c t i o n  

d i s c u s s e s  t h e  t r a i n i n g  and t r a i n i n g  envi ronment  which produces  t h o s e  c r a f t s m e n .  

3.1. V o c a t i o n a l  Educa t ion  i n  Denmark 

I n  t h i s  s e c t i o n  t h e  i n s t i t u t i o n a l  f a c t o r s  which i n f l u e n c e  s h i p b u i l d i n g  

t r a i n i n g  i n  Denmark a r e  d i s c u s s e d .  

3.1.1. H i s t o r y .  The g u i l d s  s t r i c t l y  c o n t r o l l e d  v o c a t i o n a l  t r a i n i n g  th rough  

a p p r e n t i c e  and m a s t e r  programs u n t i l  1857. A t  t h a t  t i m e ,  t h e  f r e e  t r a d e  movement 

caused t h e  d i s s o l u t i o n  of t h e  g u i l d s  and t h e  end of a p p r e n t i c e  t r a i n i n g .  T h i s  l e d  

t o  t h e  development  of t e c h n i c a l  t r a i n i n g  c o l l e g e s  run  by i n d u s t r y  a s s o c i a t i o n s .  

I n  t h e  l a t e  n i n e t e e n t h  c e n t u r y ,  laws were passed  making some form of o c c u p a t i o n a l  

t r a i n i n g  mandatory.  T h i s  has  l e d  t o  l a b o r  and i n d u s t r y  a s s o c i a t i o n  p a r t i c i p a t i o n  

on s t a t e - s p o n s o r e d  boa rds  which govern  t h e  t r a i n i n g  c o l l e g e s .  There i s  a t  l e a s t  

one c o l l e g e  now f o r  eve ry  o c c u p a t i o n .  Every s t u d e n t  i s  gua ran t eed  a  t r a i n i n g  

p o s i t i o n  f o r  a t  l a s t  one-half  y e a r  a f t e r  comple t ion  of compulsory e d u c a t i o n . [ 3 4 ]  

3.1.2. R e l a t i o n  t o  Gene ra l  Educa t ion .  Voca t iona l  t r a i n i n g  b e g i n s  a f t e r  

n i n e  y e a r s  of compulsory e d u c a t i o n  and may take one of two forms:  a p p r e n t i c e  

t r a i n i n g  o r  EFG t r a i n i n g  ( b a s i c  v o c a t i o n a l  t r a i n i n g ) .  Appren t i ce  t r a i n i n g  can  be 

c h a r a c t e r i z e d  by t h e  s t u d e n t ' s  c h o i c e  of p r o f e s s i o n  upon l e a v i n g  schoo l .  The 

s t u d e n t  s i g n s  an a p p r e n t i c e  agreement  w i t h  t h e  f i r m .  Appren t i ce  t r a i n i n g  b e g i n s  



w i t h  p r a c t i c a l  and t h e o r e t i c a l  cou r se  work a t  a  t e c h n i c a l  c o l l e g e .  The d u r a t i o n  

may va ry  depending  on t h e  c r a f t  ( t h r e e  months may be cons ide red  t y p i c a l ) .  Then 

t h e  a p p r e n t i c e  a l t e r n a t e s  between t r a i n i n g  and work in-company and block r e l e a s e  

t o  t e c h n i c a l  c o l l e g e s  f o r  a d d i t i o n a l  t h e o r e t i c a l  i n s t r u c t i o n .  EFG t r a i n i n g  i s  

c h a r a c t e r i z e d  by t h e  s t u d e n t s  choos ing  a  c r a f t  f o l l o w i n g  one y e a r  of i n s t r u c t i o n  

a t  a  t e c h n i c a l  c o l l e g e  i n  one of e i g h t  o c c u p a t i o n a l  g roups :  b u i l d i n g ,  g r a p h i c  

t r a d e s ,  commerce and o f f  i c e  work, i r o n  and m e t a l ,  a g r i c u l t u r e ,  l and  t r a n s p o r t ,  

f o o d s t u f f s ,  o r  s e r v i c e s .  The i n s t r u c t i o n  i n c l u d e s  g e n e r a l  s t u d i e s  (Danish ,  

mathemat ics ,  o c c u p a t i o n s ,  c i v i c s ,  e t c . ) ,  t h e o r e t i c a l  and p r a c t i c a l  t r a i n i n g  i n  

t h e  o c c u p a t i o n a l  a r e a ,  and v o l u n t a r y  s u b j e c t s  such  a s  t h e  s o c i a l  s c i e n c e s .  

Fol lowing t h e  b a s i c  v o c a t i o n a l  y e a r ,  t h e  s t u d e n t  and company w i l l  s i g n  a  t r a i n i n g  

agreement  p r o v i d i n g  a l t e r n a t e  t r a i n i n g  in-company and a t  t h e  t e c h n i c a l  c o l l e g e  

s i m i l a r  t o  t h e  a p p r e n t i c e  agreement . [34]  The advantage  of t h e  EFG sys tem i s  t h a t  

t h e  s t u d e n t  can make a  more informed c a r e e r  c h o i c e .  

The v o c a t i o n a l  t r a i n i n g  i s  t h u s  r e l a t e d  t o  t h e  g e n e r a l  e d u c a t i o n a l  sys tem 

through t h e  t e c h n i c a l  c o l l e g e s .  Both a p p r e n t i c e  t r a i n i n g  and EFG t r a i n i n g  

p rov ide  an i n i t i a l  t r a i n i n g  p e r i o d  a t  t h e  t e c h n i c a l  c o l l e g e  fo l lowed by 

a l t e r n a t i n g  p e r i o d s  in-company and in - schoo l .  

3.1.3. Regu la t i on .  The pr imary  agency r e s p o n s i b l e  f o r  r e g u l a t i n g  

v o c a t i o n a l  e d u c a t i o n  and t r a i n i n g  i s  t h e  D i r e c t o r a t e  f o r  Voca t iona l  T r a i n i n g  

w i t h i n  t h e  M i n i s t r y  of Schools .  The M i n i s t r y  of Schools  works w i t h  t h e  M i n i s t r i e s  

of I n d u s t r y  and Labor t o  ove r see  t h e  n a t i o n a l  a p p r e n t i c e  and EFG t r a i n i n g .  The 

Cen te r  Counci l  f o r  T r a i n i n g  was e s t a b l i s h e d  t o  p rov ide  a  c o o r d i n a t e d  approach  t o  

p l ann ing  among t h e  m i n i s t r i e s .  

The Counci l  and D i r e c t o r a t e  a r e  adv i sed  by t h e  Counci l  f o r  Appren t i ce s  and 

Trade Committees. These a d v i s o r y  b o d i e s  a r e  composed of r e p r e s e n t a t i v e s  from 

employer and employee g r o u p s ,  e d u c a t i o n  o f f i c i a l s ,  and m i n i s t r y  o f f i c i a l s .  The 



Counci l  f o r  Appren t i ce s  p r o v i d e s  s u p e r v i s i o n  of t r a i n i n g  a t  c o l l e g e s .  I n  

c o n j u n c t i o n  w i t h  independent  examining boa rds ,  t h e  Counci l  deve lops  

ski l led-worker  examinat  i o n s .  Trade committees a r e  a d v i s o r y  boards .  

Desp i t e  s i g n i f i c a n t  s t a t e  f i n a n c i a l  s u p p o r t  f o r  t r a i n i n g ,  much of t h e  

a c t u a l  r e g u l a t i o n  f o r  a p p r e n t i c e s h i p s  s t a y s  i n  t h e  hands of t h e  employers  and 

unions .  EFG t r a i n i n g  has  l e d  t o  an i n c r e a s e d  r o l e  f o r  t h e  Government b u t  has  n o t  

l e d  t o  s i g n i f i c a n t  l e g i s l a t i o n  conce rn ing  a p p r e n t i c e s h i p s .  

The t r a i n i n g  of u n s k i l l e d  workers and r e t r a i n i n g  of d i s p l a c e d  workers has  

r ece ived  c o n s i d e r a b l e  l e g i s l a t i v e  ac t ion - -p r imar i l y  i n  t h e  a r e a  of funding  

t r a i n i n g  schemes t o  p rov ide  t r a i n i n g  p l a c e s  f o r  t h e s e  t ypes  of workers .[34]  

3.1.4. Appren t i ce sh ips .  Danish a p p r e n t i c e  and EFG programs p rov ide  two 

forms of v o c a t i o n a l  t r a i n i n g  w i t h  a l t e r n a t i n g  p e r i o d s  i n  c lass rooms and on t h e  

job  s e e  S e c t i o n  3  - 2 . 2  1 .  Danish a p p r e n t i c e  programs a r e  j o i n t l y  managed by l a b o r  

unions  and management. Fol lowing a  one-month t r a i n i n g  pe r iod  i n  t h e  sh ipya rd  

t r a i n i n g  s c h o o l ,  t h e  a p p r e n t i c e  a l t e r n a t e s  between p e r i o d s  i n  a  s t a t e - r u n  schoo l  

and on-the-job expe r i ences .  Shop s k i l l s  a r e  t augh t  a t  t h e  t r a i n i n g  schoo l .  

On-the-job e x p e r i e n c e s  a r e  de te rmined  by t h e  a p p r e n t i c e ' s  s u p e r v i s o r  and a r e  

de t e rmined ,  i n  p a r t ,  by t h e  workload. A f t e r  f o u r  y e a r s ,  t h e  a p p r e n t i c e  must pas s  

a  f i n a l  examinat ion  t o  e a r n  t h e  t i t l e  of s k i l l e d  worker. 

The EFG form of t r a i n i n g  i s  s i m i l a r  t o  a p p r e n t i c e s h i p s .  

The s t u d e n t  f i r s t  comple tes  a  b a s i c  v o c a t i o n a l  y e a r  a t  a  t e c h n i c a l  c o l l e g e  i n  one 

of e i g h t  o c c u p a t i o n a l  groups :  b u i l d i n g ,  g r a p h i c  t r a d e s ,  commerce and o f f i c e  work, 

i r o n  and m e t a l ,  a g r i c u l t u r e ,  l and  t r a n s p o r t ,  f o o d s t u f f s ,  o r  s e r v i c e s .  The 

i n s t r u c t i o n  i n c l u d e s  g e n e r a l  s t u d i e s ,  t h e o r e t i c a l  s t u d i e s ,  and p r a c t i c a l  

t r a i n i n g .  Fol lowing t h e  b a s i c  v o c a t i o n a l  y e a r ,  t h e  s t u d e n t  and company w i l l  s i g n  

a t r a i n i n g  agreement  p rov id ing  a l t e r n a t e  t r a i n i n g  in-company and a t  t h e  t e c h n i c a l  



c o l l e g e  s i m i l a r  t o  t h e  a p p r e n t i c e  agreement .  A f t e r  t h r e e  y e a r s  t h e  s t u d e n t  i s  

e n t i t l e d  t o  w r i t e  t h e  s k i l l e d  worker ' s  examinat ion .  

The Danish a p p r e n t i c e  programs a r e  n o t  emphasized t o  t h e  degree  found i n  

o t h e r  European c o u n t r i e s .  There i s  g r e a t e r  emphasis  p l aced  on t r a i n i n g  u n s k i l l e d  

workers. A f t e r  f o u r  y e a r s  of e x p e r i e n c e ,  an u n s k i l l e d  worker i s  e n t i t l e d  t o  t e s t  

f o r  t h e  s k i l l e d  worker c e r t i f i c a t e .  Thus,  t h e r e  i s  s i g n i f i c a n t  emphasis  p l aced  on 

e n s u r i n g  t h a t  t h e  workers do have t h e  s k i l l s  a  s k i l l e d  worker i s  supposed t o  have.  

3.1.5. T r a i n i n g  of Unski l led  Workers. Danish i n d u s t r i e s ,  i n c l u d i n g  

s h i p b u i l d i n g ,  employ s i g n i f i c a n t  numbers of u n s k i l l e d  workers. Twenty p e r c e n t  of 

Burmeis te r  & Wain S k i p s w e r f t ' s  work f o r c e  i s  u n s k i l l e d .  T h e r e f o r e ,  s i g n i f i c a n t  

t r a i n i n g  r e s o u r c e s  must be employed i n  t r a i n i n g  t h e s e  people  t o  be p r o d u c t i v e  

workers. The t r a i n i n g  of u n s k i l l e d  workers ,  and t h e  r e t r a i n i n g  of s k i l l e d  b u t  

unemployed workers ,  i s  s t a t e - s u p p o r t e d  i n  t h e  form of t r a i n i n g  g r a n t s  and 

s t i p e n d s  f o r  t r a i n e e s .  The t r a i n e e s  w i l l  a l t e r n a t e  work i n  t h e  t r a i n i n g  c e n t e r  a t  

government expense  w i t h  on-the-job work a t  company expense.  Th i s  a l l o w s  

companies t o  r educe  t h e  c o s t  of t r a i n i n g  i t s  own workers. 

3.1.6. T r a i n e r s .  Danish v o c a t i o n a l  t r a i n e r s  a r e  r e q u i r e d  t o  be s k i l l e d  

workers w i t h  f i v e  o r  more y e a r s  of expe r i ence .  Although some a r e  mas t e r  

c r a f t s m e n ,  t e c h n o l o g i c a l  t r a i n i n g  i s  no t  a  requi rement  f o r  appointment  a s  an 

i n s t r u c t o r .  Nor i s  t e a c h e r  t r a i n i n g  r e q u i r e d  p r i o r  t o  appoin tment .  Fol lowing 

t h e  t r a i n i n g  appoin tment ,  i n s t r u c t o r s  must take  c o u r s e s  from t h e  N a t i o n a l  

T r a i n i n g  I n s t i t u t e  f o r  Voca t iona l  T r a i n i n g  Teachers .  The c o u r s e s  a r e  des igned  t o  

t e a c h  i n s t r u c t i o n a l  methods and p r e p a r e  t h e  i n s t r u c t o r  f o r  a  n a t i o n a l  examinat ion  

on t e a c h i n g  s k i l l s .  The I n s t i t u t e  i n s t r u c t i o n  i n c l u d e s  bo th  t e c h n i c a l  and 

teaching-method t r a i n i n g .  I n  a d d i t i o n  t o  t h e  compulsory t e a c h i n g  e d u c a t i o n ,  



t r a i n e r s  a r e  g i v e n  t h e  o p p o r t u n i t y  t o  c o n t i n u e  t h e i r  e d u c a t i o n  w i t h  c o u r s e s  i n  

t e a c h i n g  o r  i n  changing  t e c h n i c a l  a r e a s .  [ 3 1 ]  

C r a f t  t r a i n e r s  a r e  t y p i c a l l y  o l d e r  males. A l l  have passed  t h e  l i c e n s i n g  

examinat ion ,  Many a r e  e n r o l l e d  i n  supplementa l  e d u c a t i o n  eve ry  y e a r ,  l e a r n i n g  

new s k i l l s  o r  upda t ing  o l d  ones.  An e x c e p t i o n  a r e  t h e  in-company a p p r e n t i c e  

i n s t r u c t o r s .  There i s  no r equ i r emen t  f o r  any pedagog ica l  t r a i n i n g  f o r  t h e  

in-company a p p r e n t i c e  i n s t r u c t o r .  T h e r e f o r e ,  most do n o t  have any t e a c h e r  

t r a i n i n g  b u t  many may con t inue  t o  upda te  t h e i r  t e c h n i c a l  s k i l l s .  

3.1.7. S t a t u s  of t h e  S h i p b u i l d i n g  I n d u s t r y .  Danish s h i p y a r d s  a r e  

i ndependen t ,  non-subsidized s h i p b u i l d e r s  w i t h  a  h i s t o r y  of o f f e r i n g  s e r i e s  

c o n s t r u c t i o n  of s t a n d a r d i z e d  v e s s e l s .  The Danish s h i p b u i l d i n g  i n d u s t r y  i s  

s h r i n k i n g  due t o  e x t e r n a l  p r e s s u r e s  such  a s  t h e  dwindl ing  tanker  n a r k e t ,  reduced 

North Sea c o n s t r u c t i o n ,  and h i g h  i n t e r e s t  r a t e s .  Employment shrank  from a  h igh  of 

20,000 employees t o  fewer t han  10,000 i n  1983 [ 2 1 ] .  Danish s h i p y a r d s  a r e  unique 

i n  Europe,  i n  t h a t  t hey  a r e  f r e e  t o  l a y  o f f  employees a s  t h e  workload d e c r e a s e s .  

Thus,  t h e  sh ipya rd  employment i s  n o t  c o n t r o l l e d  by s o c i a l  and government 

p r e s s u r e s  t o  t h e  e x t e n t  found i n  o t h e r  European c o u n t r i e s .  

3.2. Voca t iona l  T r a i n i n g  i n  t h e  S h i p b u i l d i n g  I n d u s t r y .  

Danish s h i p b u i l d i n g  t r a i n e r s  a r e  concerned w i t h  t r a i n i n g  a p p r e n t i c e s  and 

EFG p e r s o n n e l ,  t r a i n i n g  u n s k i l l e d  workers t o  be s k i l l e d  workers ,  and e n s u r i n g  t h a t  

workers i n  t h e  yard have completed t h e  n e c e s s a r y  t r a i n i n g  f o r  c e r t i f i c a t i o n  and 

q u a l i f i c a t i o n  by e x t e r n a l  a u t h o r i t i e s  such  a s  s h i p b u i l d i n g  c l a s s i f i c a t i o n  

s o c i e t i e s .  Each has  i t s  own unique  r equ i r emen t s  and demands on t r a i n i n g  

pe r sonne l .  



Appren t i ce  and EFG t r a i n i n g  h a s  been d i s c u s s e d  i n  S e c t i o n  3.1.4. The 

sh ipya rd  s h a r e s  r e s p o n s i b i l i t y  f o r  t r a i n i n g  w i t h  t h e  s t a t e - r u n  s c h o o l s .  The 

pr imary  r e s p o n s i b i l i t y  of t h e  s h i p y a r d  t r a i n i n g  s t a f f  i s  t o  ensu re  t h a t  t h e  

a p p r e n t i c e  r e c e i v e s  on-the-job e x p e r i e n c e s  which w i l l  impa r t  t h e  n e c e s s a r y  

s k i l l s  t o  become a  p r o d u c t i v e  worker and pas s  t h e  s k i l l e d  worker examinat ion .  

T h i s  t a s k  i s  compl i ca t ed  by t h e  changing  workload i n  t h e  shops  o r  on t h e  s h i p s .  

The t r a i n i n g  s t a f f  must w o r k w i t h  t h e  foremen t o  p r o v i d e  t h o s e  experiences--even 

i f  i t  means making work. 

A t y p i c a l  s c h e d u l e  f o r  an EFG t r a i n e e  i s  shown i n  Table  3. The t r a i n e e  

a l t e r n a t e s  between t h e  sh ipya rd  and t h e  s t a t e - r u n  schoo l .  The work i n  s choo l  and 

on t h e  j o b  should  be r e l a t e d ,  b u t  t h e r e  i s  no sys tem o r  program t o  e n s u r e  t h a t  

t h i s  o c c u r s .  

Unski l led  worker t r a i n i n g  i s  a  pr imary  r e s p o n s i b i l i t y  of t h e  s h i p y a r d  

t r a i n i n g  s t a f f .  Unski l led  workers do n o t  undergo t h e  a l t e r n a t i n g  form of 

t r a i n i n g .  Thus ,  a l l  o f f - t he - job  t r a i n i n g  f o r  t h e  u n s k i l l e d  i s  under taken  a t  t h e  

sh ipya rd  t r a i n i n g  c e n t e r .  

Q u a l i f i c a t i o n  and c e r t i f i c a t i o n  of s k i l l e d  workers f o r  compliance w i t h  

r e g u l a t o r y  and c l a s s i f i c a t i o n  s o c i e t i e s  i s  t h e  r e s p o n s i b i l i t y  of t h e  sh ipya rd .  

However, t h e  s h i p y a r d s  t y p i c a l l y  do n o t  t r a i n  o r  c e r t i f y  t h e i r  employees. 

Ou t s ide  a g e n c i e s  such  a s  t h e  Danish Welding I n s t i t u t e  a r e  c o n t r a c t e d  t o  per form 

t h e  n e c e s s a r y  t e s t i n g ,  r e t r a i n i n g ,  and c e r t i f i c a t i o n .  T h i s  d e c r e a s e s  t h e  c o s t  

of t r a i n i n g  t o  t h e  sh ipya rd .  T e s t i n g  and t r a i n i n g  by a g e n c i e s  such  a s  t h e  Welding 

1 n s t i t u t e . m a y  be g i v e n  a t  t h e  s h i p y a r d ,  o r  f r e q u e n t l y  t h e  sh ipya rd  w i l l  send t h e  

worker t o  t h e  t r a i n i n g  agency.  



TABLE 3 

Typical  EFG Training Schedule 

Year Location Duration 

School 1 year  
Shipyard Training School 1 month 
On-the-Job 8 months 
School 3 months 
On-the-Job 1 year 
School 3 months 
On-the-Job 9 months 



4.0 SWEDEN 

S h i p b u i l d i n g  has  been an i m p o r t a n t  component of t h e  Swedish i n d u s t r i a l  

ba se .  Swedish s h i p b u i l d e r s ,  world renowned f o r  t h e i r  a b i l i t y  t o  c o n s t r u c t  and 

d e l i v e r  complex v e s s e l s  a t  c o m p e t i t i v e  p r i c e s ,  must r e l y  on a  h i g h l y  t r a i n e d  work 

f o r c e  t o  assemble  complex a s s e m b l i e s  c o r r e c t l y .  T h i s  s e c t i o n  d e s c r i b e s  t h e  

v o c a t i o n a l  t r a i n i n g  sys tem t h a t  produces  s k i l l e d  Swedish s h i p b u i l d e r s .  

4.1 Voca t iona l  Educat ion  i n  Sweden 

I n  t h i s  s e c t i o n  t h e  i n s t i t u t i o n a l  f a c t o r s  which i n f l u e n c e  s h i p b u i l d i n g  

t r a i n i n g  i n  t h e  Sweden a r e  d i s c u s s e d .  

4.1.1. R e l a t i o n  t o  Genera l  Educa t ion .  S t a t e  and m u n i c i p a l l y  suppor t ed  

v o c a t i o n a l  e d u c a t i o n  i s  performed i n  t h e  i n t e g r a t e d  upper  secondary  s c h o o l  

f o l l o w i n g  n i n e  y e a r s  of compulsory e d u c a t i o n .  The upper  secondary  schoo l  

p rov ides  Swedish s c h o o l - l e a v e r s  an o p p o r t u n i t y  t o  e n r o l l  i n  a  two-, t h r e e - ,  o r  

four -year  p r e p a r a t o r y  program f o r  f u t u r e  employment o r  s tudy .  The secondary  

schoo l  has  t h r e e  main s e c t o r s :  a r t s  and s o c i a l  s u b j e c t s ,  economics,  and t e c h n i c a l  

and s c i e n t i f i c  s u b j e c t s .  There a r e  twenty-two e d u c a t i o n a l  l i n e s  and f o u r  hundred 

and f i f t y  s p e c i a l i z e d  c o u r s e s  w i t h i n  t h e  t h r e e  s e c t o r s .  Voca t iona l  e d u c a t i o n  f o r  

t h e  s h i p b u i l d i n g  i n d u s t r y  t y p i c a l l y  i s  a  two-year program w i t h i n  t h e  s c i e n t i f i c  

and t e c h n i c a l  s e c t o r .  

Swedish v o c a t i o n a l  e d u c a t i o n  has    hanged from s p e c i a l i z e d  cou r se  work t o  a  

broader-based e d u c a t i o n .  S t u d e n t s  no l o n g e r  c o n c e n t r a t e  on s p e c i f i c  

occupa t ions .  Each s t u d e n t  r e c e i v e s  a  g e n e r a l  e d u c a t i o n  ( i n c l u d i n g  s u b j e c t s  such  

a s  E n g l i s h  and Swedish,  r e l i g i o n ,  psychology,  ma thema t i c s ,  c i v i c s ,  and t h e  a r t s )  

and a  v o c a t i o n a l  e d u c a t i o n  i n  h i s  o r  h e r  o c c u p a t i o n a l  block.  There a r e  twelve  

two-year o c c u p a t i o n a l  b locks  o r  l i n e s  w i t h i n  t h e  t e c h n i c a l  and s c i e n c e  s e c t o r .  



Within  each  l i n e  a r e  a l t e r n a t i v e s  f o r  s p e c i a l i z a t i o n .  Seven l i n e s  a r e  of pr imary 

i n t e r e s t  t o  t h e  s h i p b u i l d i n g  i n d u s t r y .  They a r e  b u i l d i n g  and c o n s t r u c t i o n ,  

o p e r a t i o n  and main tenance ,  e lec t ro- te lecommunicat ions ,  motor e n g i n e e r i n g ,  

p roces s  e n g i n e e r i n g ,  woodwork, and workshop. The s t u d e n t  does  n o t  have t o  choose 

t h e  l i n e  o r  s p e c i a l t y  u n t i l  l a t e r  i n  t h e  program. T h e r e f o r e ,  t h e  s t u d e n t  i s  

b e t t e r  prepared  f o r  a d a p t i n g  t o  changes i n  t h e  workplace. [18 ,23,32]  

During t h e  l a t t e r  p o r t i o n  of t h e  compulsory s choo l  y e a r s  and throughout  t h e  

secondary  schoo l  y e a r s ,  t h e  s t u d e n t s  a r e  exposed t o  t h e  n a t i o n a l  l a b o r  market a s  

w e l l  a s  t he  l o c a l  l a b o r  c o n d i t i o n s .  Thus,  s t u d e n t s  i n  pr imary  s h i p b u i l d i n g  a r e a s  

a r e  exposed t o  o t h e r  occupa t ions .  I n  f a c t ,  t h e  s h i p y a r d s  work t o  promote t h e i r  

i n d u s t r y  t o  s t u d e n t s  th rough schoo l  v i s i t s ,  sh ipya rd  t o u r s ,  and lobbying  l o c a l  

e d u c a t o r s .  

4 . 1 . 2 .  Regu la t ion .  The Swedish Pa r l i amen t  p l a y s  a  c e n t r a l  r o l e  i n  

r e g u l a t i n g  a l l  s choo l  a c t i v i t i e s ,  i n c l u d i n g  v o c a t i o n a l  educa t ion .  Through 

l e g i s l a t i o n  and g u i d e l i n e  development ,  t h e  Pa r l i amen t  s e t s  t h e  s t a g e  f o r  

e d u c a t i o n  i n  Sweden. The pr imary  r e g u l a t o r y  bod ie s  a r e  t h e  Na t iona l  Board of 

Educat ion  and county  and mun ic ipa l  s choo l  boards .  T h e i r  d u t i e s  i n c l u d e  e n s u r i n g  

t h a t  t h e  P a r l i a m e n t a r y  g u i d e l i n e s  a r e  met. However, each  schoo l  does  have 

c o n s i d e r a b l e  freedom t o  develop  programs w i t h i n  t h o s e  g u i d e l i n e s  and 

l e g i s l a t i o n .  The Act g i v e s  t he  t e a c h i n g  s t a f f  a  s t r o n g  v o i c e  i n  t h e  d e c i s i o n -  

making p r o c e s s .  [ 181 

A t  t h e  state-owned s h i p y a r d s ,  t h e  t r a i n i n g  programs a r e  r e l a t i v e l y  f r e e  of 

government i n t e r v e n t i o n .  The government does  r e q u i r e  Swedish language s t u d i e s  

f o r  f o r e i g n e r s .  The government pays f o r  t h a t  i n s t r u c t i o n  a s  we l l  a s  p r o v i d i n g  

suppor t  f o r  u n s k i l l e d  workers--who may o r  may no t  be h i r e d  upon comple t ion  of t h e  

t r a i n i n g  program. There i s  no a p p r e n t i c e  r e g u l a t i o n  r e l a t e d  t o  s h i p b u i l d i n g ,  

because t h e r e  a r e  no n a t i o n a l  s h i p b u i l d i n g  a p p r e n t i c e s h i p s .  



4.1.3. A p p r e n t i c e s h i p s .  A p p r e n t i c e s h i p s  a r e  used i n  c e r t a i n  s e c t o r s  of t h e  

Swedish economy b u t  n o t  i n  s h i p b u i l d i n g .  A p p r e n t i c e s h i p s  f l o u r i s h e d  a t  one t ime 

i n  s h i p b u i l d i n g ,  b u t  c u r r e n t  economic c o n d i t i o n s  have l ed  t o  an emphasis  on 

r e t r a i n i n g  expe r i enced  workers f o r  new j o b s  r a t h e r  t h a n  t r a i n i n g  new h i r e s .  Some 

s c h o o l - l e a v e r s  a r e  h i r e d  and t r a i n e d  i n  an i n t e n s i v e  program i n c l u d i n g  n i n e  

months of b a s i c  t r a i n i n g  i n  we ld ing ,  p l a t i n g ,  and p i p e  work, fo l lowed by 

on-the-job t r a i n i n g .  But ,  upon comple t ion  of t h e  program, t hey  do n o t  e a r n  t h e  

t i t l e  s k i l l e d  worker. 

4.1.4. T r a i n i n g  of Unski l led  Workers. Unski l led  workers a r e  t r a i n e d  under  

t h e  a u s p i c e s  of government r e g u l a t i o n  and f i n a n c i n g .  The government a c t i v e l y  

promotes t r a i n i n g  of u n s k i l l e d  workers t o  improve t h e  q u a l i t y  of t h e  l a b o r  market.  

Unski l led  workers  may be t r a i n e d  a t  t r a i n i n g  c e n t e r s  w i t h i n  i n d u s t r y  a t  

government expense .  The o r g a n i z a t i o n  which does  t h e  t r a i n i n g  i s  under  no 

o b l i g a t i o n  t o  h i r e  t h e  t r a i n e e s  upon comple t ion  of t h e  program. F o r e i g n e r s  and 

t h e  handicapped have been s p e c i f i c a l l y  i d e n t i f i e d  a s  pr ime r e c i p i e n t s  of 

government sponsored  t r a i n i n g  f o r  t h e  u n s k i l l e d .  [ l a ]  

4.1.5. T r a i n e r s .  Voca t iona l  e d u c a t o r s  and t r a i n e r s  have d i f f e r e n t  

q u a l i f i c a t i o n s ,  dependent  on t h e i r  p o s i t i o n s  i n  t h e  system. A t  t h e  upper  

secondary  s c h o o l s ,  v o c a t i o n a l  t e a c h e r s  a r e  c r a f t smen  who have e x p e r i e n c e  i n  t h e i r  

f i e l d  and have completed a cou r se  of pedagog ica l  t r a i n i n g  a t  a  .school of 

e d u c a t i o n .  Voca t iona l  s p e c i a l i s t s  have s t u d i e d  a t  s p e c i a l  c o l l e g e s .  T h e i r  

t r a i n i n g  i s  focused  on t e a c h i n g  one p a r t i c u l a r  t r a d e  o r  s u b j e c t .  A t  t h e  

s h i p y a r d s ,  t r a i n e r s  a r e  c r a f t s m e n  who have r e c e i v e d  a d d i t i o n a l  t r a i n i n g  i n  

i n s t r u c t i o n  and i n f o r m a t i o n  t r a n s m i t t a l .  They a r e  n o t  l i c e n s e d  and a r e  n o t  

r e q u i r e d  t o  undergo  any form of c e r t i f i c a t i o n . [ l 8 ]  



4.1.6. The S t a t u s  of t h e  S h i p b u i l d i n g  I n d u s t r y .  Swedish s h i p b u i l d i n g  i s  

dominated by t h e  state-owned Swedyards Group, which c o n t r o l s  t h e  two l a r g e s t  

new-building y a r d s ,  Kockums and U l d d e v a l l a v a r v e t ,  and t h e  o f f s h o r e  f i r m  Arendal .  

The s h i p b u i l d i n g  r e c e s s i o n  has  caused  a  r e d u c t i o n  i n  Swedish sh ipya rd  employment 

f o r  new b u i l d i n g  of ove r  f i f t y  p e r c e n t  [ 2 1 ] .  There has  been a  market s h i f t  from 

t anke r s  and bulk  c a r r i e r s  t o  more s o p h i s t i c a t e d  and o u t f i t - i n t e n s i v e  c r a f t  such  

a s  pas senge r  s h i p s .  North Sea c o n s t r u c t i o n  has  been a b l e  t o  keep some s h i p y a r d s  

a f l o a t  b u t  n o t  p r o s p e r i n g .  

The s tate-owned Swedyards Group i s  s u b s i d i z e d  by t h e  government. However, 

w i t h  t h e  e x c e p t i o n  of i s s u e s  such  a s  employment l e v e l s ,  t h e  s h i p y a r d s  a r e  a b l e  t o  

a c t  a s  i ndependen t  o r g a n i z a t i o n s ,  i n c l u d i n g  d e c i s i o n s  r e g a r d i n g  t r a i n i n g .  

Dec i s ions  f r e q u e n t l y  a r e  made by p r o d u c t i o n  management, t r a i n i n g  s t a f f ,  and 

unions--not t h e  government. 

4.2 Voca t iona l  T r a i n i n g  i n  t h e  S h i p b u i l d i n g  I n d u s t r y  

The Swedish s h i p b u i l d i n g  i n d u s t r y  does  n o t  have a  formal  a p p r e n t i c e  

program. A sma l l  number of young peop le  a r e  h i r e d  from v o c a t i o n a l  s c h o o l s  a t  age 

s i x t e e n .  They must comple te  a  v i g o r o u s  program, i n c l u d i n g  n i n e  months of b a s i c  

s k i l l  t r a i n i n g  i n  we ld ing ,  p l a t i n g ,  and p ipe  work. Upon comple t ion ,  they  a r e  g i v e n  

f u r t h e r  on-the-job t r a i n i n g  b u t  do n o t  e a r n  a  t i t l e  such  a s  s k i l l e d  worker. , 

The world-wide d e c l i n e  i n  s h i p b u i l d i n g  o r d e r s  has  had a  s i g n i f i c a n t  e f f e c t  

on t h e  number of new h i r e s  and ,  t h u s ,  on t h e  t r a i n i n g  program emphasis.  Swedish 

s h i p b u i l d i n g  has  been i n  a r e c e s s i o n .  Sh ipya rds  have been c l o s i n g .  Those t h a t  

have s t a y e d  open have been f o r c e d  t o  c u t  back on t h e  number of employees and 

change t h e i r  p roduc t  l i n e s .  Thus,  t h e  t r a i n i n g  programs have changed t o  r e f l e c t  



the  need f o r  s k i l l s  i n  demand a s  determined by the  o r d e r  book. For example, 

welders  and p l a t e r s  a r e  being r e t r a i n e d  t o  be j o i n e r s  and plumbers t o  b u i l d  

o u t f i t - i n t e n s i v e  passenger  s h i p s  i n s t e a d  of s tee l -work- in tens ive  tankers .  The 

t r a i n i n g  programs a r e  o r i e n t e d  toward an o l d e r ,  exper ienced worker. 

The t r a i n i n g  f a c i l i t y  a t  Kockums i l l u s t r a t e s  t h e  s h i f t  from t r a i n i n g  t o  

r e t r a i n i n g ,  The b u i l d i n g  i s  equipped w i t h  l a r g e  work spaces  and classrooms which 

a r e  c u r r e n t l y  under -u t i l i zed .  Welding t r a i n i n g  boo ths ,  a s  shown i n  Figure  9 ,  now 

p r i m a r i l y  a r e  used f o r  q u a l i f i c a t i o n  t e s t i n g .  L i t t l e  new welding t r a i n i n g  i s  

given today. The e l e c t r i c a l  t r a i n i n g  uses  simple f i x t u r e s ,  shown i n  Figure 10 ,  

t o  r e t r a i n  welders  and plumbers t o  be e l e c t r i c i a n s .  Considerably  more a c t i v i t y  

can be found i n  t h e  o u t f i t t i n g  t r a i n i n g  a r e a s .  A s  shown i n  F igures  9 ,  10 ,  and 11,  

the  t r a i n i n g  f a c i l i t i e s  do not  have s o p h i s t i c a t e d  equipment, Ra the r ,  t h e  

emphasis i s  on p rov id ing  the  necessa ry  b a s i c  s k i l l s  t o  the  t r a i n e e .  Given 

Kockums's compet i t ive  p o s i t i o n ,  t h i s  form of t r a i n i n g  works s u c c e s s f u l l y .  





FIGURE 11. Kockums training center. 



5.0 THE FEDERAL REPUBLIC OF GERMANY 

German i n d u s t r y  has  been a  world l e a d e r  i n  t h e  development  of t r a i n i n g  

methodologies  t o  supp ly  h i g h l y  s k i l l e d  workers f o r  i n d u s t r i a l  p l a n t s .  

Government r e g u l a t i o n s  and t h e  u se  of t h e  d u a l  sys tem have c a t a p u l t e d  West 

Germany i n t o  t h e  f o r e f r o n t  of heavy i n d u s t r y  t r a i n i n g .  The d u a l  sys tem of 

t r a i n i n g  i s  a  h i g h l y  deve loped ,  i ndus t ry /gove rnmen t  c o o p e r a t i v e  program t h a t  ha s  

become t h e  main v o c a t i o n a l  e d u c a t i o n  t r a c k  f o r  German youth .  Th i s  s e c t i o n  

d e s c r i b e s  t h a t  sys tem w i t h  s p e c i a l  f o c u s  on i t s  r o l e  w i t h i n  t h e  s h i p b u i l d i n g  

i n d u s t r y .  

5.1 Voca t iona lEduca t ion inWes tGermany  

I n  t h i s  s e c t i o n  t h e  i n s t i t u t i o n a l  f a c t o r s  t h a t  i n f l u e n c e  s h i p b u i l d i n g  

t r a i n i n g  i n  t h e  F e d e r a l  Republ ic  of Germany a r e  d i s c u s s e d .  

5.1.1. H i s t o r y .  In-company v o c a t i o n a l  t r a i n i n g  has  e x i s t e d  s i n c e  t h e  

Middle Ages. Manual c r a f t s  were t a u g h t  on-the-job under  t h e  i n f l u e n c e  of t h e  

g u i l d s .  Occupa t iona l  t r a i n i n g  s c h o o l s  and t h e  d u a l  sys tem were developed i n  t h e  

s i x t e e n t h  c e n t u r y .  The d u a l  sys tem p r o v i d e s  t r a i n i n g  a t  two d i f f e r e n t  p l a c e s :  on 

t h e  j o b  and i n  t h e  c lass room.  I n  t h e  n i n e t e e n t h  c e n t u r y ,  t h e  P r u s s i a n s  developed  

t r a i n i n g  workshops a t  l a r g e  f i r m s  t o  p rov ide  t r a i n i n g  f o r  a p p r e n t i c e s .  I t  was 

n o t  u n t i l  t h e  2 0 t h  c e n t u r y  t h a t  v o c a t i o n a l  e d u c a t i o n  resembled t h e  s y s t e m a t i c  and 

r e g u l a t e d  sys tem t h a t  e x i s t s  today .  E a r l y  i n  t h e  c e n t u r y ,  a p p r e n t i c e  t r a i n i n g  

laws were e s t a b l i s h e d - - i n c l u d i n g  t h e  mandatory mas t e r  c r a f t sman  ( m e i s t e r )  

c e r t i f i c a t e  requi rement  f o r  t r a i n i n g  a p p r e n t i c e s ,  I n  1939,  s t r i c t  o c c u p a t i o n a l  

t r a i n i n g  r e g u l a t i o n s  were i n t roduced  which shaped the  c u r r e n t  system. I n  1969,  

t o d a y ' s  s y s t e m a t i c  form of d u a l  t r a i n i n g  was f o r m a l l y  c o n s o l i d a t e d  i n t o  a s i n g l e  

r egu la t i on - - the  Law f o r  Voca t iona l  T r a i n i n g  of 1969--which p r o v i d e s  a  c l o s e  



l i a i s o n  between in-company v o c a t i o n a l  e d u c a t i o n  and t h e  system of g e n e r a l  

educa t ion .  [ 3 4 ]  

5.1.2. R e l a t i o n  t o  Genera l  Educat ion .  The d u a l  sys tem r e q u i r e s  s t r o n g  t i e s  

between i n d u s t r y  and t h e  s choo l  sys tems of t h e  F e d e r a l  S t a t e s  (Lande r s )  a s  

de te rmined  by t h e  Law of Voca t iona l  T r a i n i n g .  A f t e r  n i n e  t o  t e n  y e a r s  of 

compulsory e d u c a t i o n ,  t h e  s t u d e n t  a p p r e n t i c e  s i g n s  an a p p r e n t i c e  t r a i n i n g  

agreement  w i t h  a  company and t h e  l o c a l  chamber of commerce. Appren t i ce s  a r e  

r equ i r ed  t o  work in-company and a t t e n d  o c c u p a t i o n a l  t r a i n i n g  schoo l s  one o r  two 

days  p e r  week. Appren t i ce s  a r e  a l s o  al lowed t o  a t t e n d  o c c u p a t i o n a l  t r a i n i n g  

s c h o o l s  on block r e l e a s e  f o r  a  pe r iod  of s e v e r a l  weeks. The o c c u p a t i o n a l  t r a i n i n g  

schoo l  i s  charged w i t h  expanding t h e  educa t ion  of t h e  a p p r e n t i c e  t o  i n c l u d e  

g e n e r a l  e d u c a t i o n  i n  German, mathemat ics ,  s o c i a l  s c i e n c e s ,  e t c .  and p rov ide  

t h e o r e t i c a l  i n s t r u c t i o n  i n  a r e a s  r e l a t e d  t o  h i s  chosen occupa t ion .  S t u d e n t s  

a t t e n d  t h e  o c c u p a t i o n a l  t r a i n i n g  schoo l  w i th  s t u d e n t s  of t h e  same o r  r e l a t e d  

o c c u p a t i o n s . [ 3 , 3 4 ]  

I n  a d d i t i o n  t o  t h e  d u a l  sys tem,  s choo l - l eave r s  a r e  g iven  the  o p p o r t u n i t y  

t o  a t t e n d  c r a f t  t r a i n i n g  schoo l s  t o  r e p l a c e  in-company t r a i n i n g  wi th  a d d i t i o n a l  

c lass room and shop i n s t r u c t i o n .  C r a f t  t r a i n i n g  s c h o o l s  may be used f o r  

p r e p a r a t i o n  f o r  e n t r y  i n t o  a  t r a d e  h i g h  schoo l .  

Trade h igh  s c h o o l s ,  former e n g i n e e r i n g  s c h o o l s ,  a r e  two-year s choo l s  f o r  

p r a c t i c a l  and t h e o r e t i c a l  i n s t r u c t i o n .  Upon comple t ion ,  t h e  s t u d e n t  i s  awarded a  

t r a d e  c o l l e g e  c e r t i f i c a t e ,  This  c e r t i f i c a t e  p r o v i d e s  t h e  neces sa ry  

q u a l i f i c a t i o n s  f o r  e n t r y  i n t o  a  u n i v e r s i t y .  

M e i s t e r  t r a i n i n g  occu r s  i n  t r a d e  s choo l s .  Trade schoo l s  t e a c h  t r a d e  

s p e c i a l i z a t i o n ,  s o c i a l  s c i e n c e ,  bookkeeping, and pedagog ica l  t r a i n i n g  t o  

c e r t i f i e d  s k i l l e d  workers. Pedagogica l  t r a i n i n g  i n c l u d e s  methods f o r  t each ing  

p r a c t i c a l  c r a f t s .  Trade s c h o o l s  p repa re  t he  s k i l l e d  worker f o r  t he  m e i s t e r  



examination. Trade schools  a l s o  provide  the  necessary  q u a l i f i c a t i o n s  f o r  e n t r y  

i n t o  t r a d e  high schools .  Because many t r a d e  school s t u d e n t s  a r e  f u l l y  employed, 

c l a s s e s  o f t e n  a r e  taught  a t  n i g h t  and r e q u i r e  e igh teen  months t o  two years  t o  

complete.[3,31,34] 

5.1.3. Regula t ion.  Regulatory r e s p o n s i b i l i t y  i s  shared by the  f e d e r a l  

government and the  s t a t e s  or  l anders .  Each f e d e r a l  s t a t e  i s  r e spons ib le  f o r  

developing and enforc ing  r e g u l a t i o n s  concerning voca t iona l  educat ion i n  the  

school systems. In-company t r a i n i n g  i s  regu la ted  throughout the  Republic by the  

Federal  government through i t s  power inves ted  by the  Law f o r  Vocational  Training 

of 1969. The f e d e r a l  government determines genera l  t r a i n i n g  plans  and 

examinations f o r  each occupation.  The s t a t e  governments and the  l o c a l  chamber of 

commerce oversee t r a i n i n g  programs and examinat ions . [3 ,34]  

The l e g a l  body of the  f e d e r a l  l e v e l  of government r e spons ib le  f o r  

voca t iona l  educa t ion  i s  the  Federal  I n s t i t u t e  f o r  Vocational  Training ( a  branch 

of the  Federal  Min i s t ry  f o r  Education and Science) .  The I n s t i t u t e  i s  r e spons ib le  

f o r  r e g u l a t i o n ,  f i n a n c e ,  r e s e a r c h ,  and monitoring voca t iona l  t r a i n i n g  o u t s i d e  

the  educa t iona l  system. Other m i n i s t r i e s  a r e  required t o  work wi th  the  I n s t i t u t e  

and the  Min i s t ry  of Education and Science t o  recognize  occupat ions ,  develop 

r e g u l a t i o n s ,  and h e l p  f inance  v o c a t i o n a l  t r a i n i n g .  

The s t a t e s  a r e  the  primary agen t s  f o r  en forc ing  r e g u l a t i o n s  and 

admin i s t e r ing  voca t iona l  educat ion i n  accordance wi th  f e d e r a l  voca t iona l  

t r a i n i n g  laws and s t a t e  educat ion laws. The s t a t e s  a r e  a l s o  respons ib le  f o r  

f inanc ing  much of the  c o s t  of educat ion.  Some funds a r e  r a i s e d  i n  l o c a l  d i s t r i c t s  

f o r  c o n s t r u c t i o n  and maintenance of school  bu i ld ings .  

Local a u t h o r i t i e s  i n  conjunct ion wi th  the  p r i v a t e - s e c t o r  Chamber of 

Commerce a r e  l e g a l l y  respons ib le  f o r  t r a i n i n g  c u r r i c u l a  and examination f o r  

appren t i ces .  They a l s o  monitor me is te r  t r a i n i n g  and p r a c t i c e .  



West German voca t iona l  educat ion i s  r egu la ted  a t  a  v a r i e t y  of l e v e l s  by the  

f e d e r a l  and s t a t e  governments and the  p r i v a t e  s e c t o r .  Each has the power t o  

develop r e g u l a t i o n s ,  The f e d e r a l  law i s  the  most important .  There fo re ,  

Committees f o r  Vocational  Tra in ing  have been s e t  up a t  the  f e d e r a l  and s t a t e  

l e v e l  t o  promote coopera t ion ,  avoid c o n f l i c t s  wi th  f e d e r a l  law, and se rve  a s  

adv i so ry  boards.  The committees a r e  composed of i n d u s t r y ,  l a b o r ,  educa t ion ,  and 

government pe r sonne l ,  [34]  

5.1.4. Apprent iceships .  The German form of apprent iceship-- the  dua l  

system--is a  r e g u l a t e d ,  in-company , three-year b a s i c  t r a i n i n g  per iod.  

Apprent iceships  a r e  r egu la ted  by n a t i o n a l  laws concerning worker c l a s s i f i c a t i o n  

and a r e  adminis tered by the  company and the  l o c a l  Chamber of Commerce. There a r e  

roughly 450 occupat ions  o r  worker c l a s s i f i c a t i o n s .  For each worker 

c l a s s i f i c a t i o n ,  the  f e d e r a l  government s e t s  g e n e r a l  t r a i n i n g  plans  and 

g u i d e l i n e s  f o r  a p p r e n t i c e  examination.  Upon completion of the  a p p r e n t i c e s h i p ,  

the  t r a i n e e  i s  t e s t e d  by the l o c a l  Chamber of Commerce t o  determine i f  the 

a p p r e n t i c e  has reached a  l e v e l  of craf tsmanship  s u i t a b l e  t o  be awarded the  t i t l e  

of f a c h a r b e i t e r ,  o r  s k i l l e d  worker. Because of the  n a t i o n a l  r e g u l a t i o n s  and l o c a l  

t e s t i n g ,  the  German a p p r e n t i c e  program i s  geared toward producing i n d i v i d u a l s  who 

can pass  t h a t  exam. 

The f i r s t  year  of a  German a p p r e n t i c e s h i p  i s  conducted off the  job i n  a  

company-run t r a i n i n g  c e n t e r .  The a p p r e n t i c e  rece ives  t r a i n i n g  ranging from b a s i c  

hand t o o l  s k i l l s  t o  opera t ion  of s o p h i s t i c a t e d ,  s t a t e -o f - the -a r t  machinery. A l l  

a p p r e n t i c e s  i n  a  g iven occupat ion a r e  required by law t o  rece ive  s i m i l a r  

t r a in ing- - regard less  of the  companies' needs ,  f a c i l i t i e s ,  or  personnel .  Small 

companies t h a t  cannot a f f o r d  the  c o s t  of the  t r a i n i n g  c e n t e r  or  the c o s t  of 

s p e c i a l  t r a i n i n g  equipment c o n t r a c t  wi th  l a r g e r  German f i rms  t o  provide t r a i n i n g  

f o r  t h e i r  a p p r e n t i c e s .  



A key t o  the  success  of t h e  German system i s  the c l o s e  t i e s  t o  the pub l i c  

school system. The i n s t r u c t i o n ,  p a r t i c u l a r l y  f o r  the non-university-bound 

s t u d e n t s ,  has a  d e f i n i t e  and i n t e n t i o n a l  i n d u s t r i a l  b i a s  t o  prepare s t u d e n t s  f o r  

success fu l  a p p r e n t i c e  exper iences .  

5.1.5. Tra in ing  of Unskilled Workers. German sh ipbu i ld ing  tradesmen 

p r imar i ly  a r e  s k i l l e d  workers who have s u c c e s s f u l l y  completed t h e i r  

appren t i cesh ips  and passed the  s k i l l e d  worker examination. For example, Blohm t 

Voss AG's work f o r c e  i s  over 80 pe rcen t  s k i l l e d  workers. Thus, t r a i n i n g  f o r  

unsk i l l ed  workers i s  a  low p r i o r i t y  f o r  i n d u s t r i a l  t r a i n i n g  s t a f f s .  No formal 

programs f o r  unsk i l l ed  workers have been i d e n t i f i e d .  

5.1.6. T r a i n e r s .  German voca t iona l  t r a i n e r s  can be divided i n t o  th ree  

c a t e g o r i e s :  t e a c h e r s  of t h e o r e t i c a l  s u b j e c t s ,  t eachers  of p r a c t i c a l  s u b j e c t s ,  

and the  meis te r s  o r  appren t i ce  i n s t r u c t o r s .  Each has unique regula ted  

requirements and s o c i a l  s tanding i n  the  Republic.  

Teachers of t h e o r e t i c a l  s u b j e c t s  a r e  r e c r u i t e d  from the n a t i o n ' s  co l l eges .  

A four-year curr iculum i s  followed by e igh teen  months of p r a c t i c a l  t r a i n i n g  i n  

the  classroom. Addi t ional  t e c h n i c a l  t r a i n i n g  occurs on the  job i n  an i n d u s t r i a l  

s e t t i n g .  The t y p i c a l  t h e o r e t i c a l  t r a i n e r  i s  t r a ined  t o  be a  t eacher . [31]  

Teachers of p r a c t i c a l  s u b j e c t s ,  shop t e a c h e r s ,  a r e  s k i l l e d  craftsmen who 

have e i t h e r  received a d d i t i o n a l  t r a i n i n g  a t  a  t e c h n i c a l  school f o r  one and 

one-half yea r s  o r  received a meis te r  c e r t i f i c a t e  and have undergone an e ighteen-  

month t r a i n i n g  of t r a i n e r s  course.  This i s  the  recommended p r a c t i c e .  S p e c i f i c  

laws may vary from land t o  land.  There fo re ,  a l l  workshop t r a i n e r s  have not 

undergone t h i s  process .  [ 31 1 

A key to  the  German system i s  the  meis te r  or  master craftsman respons ib le  

f o r  appren t i ce  t r a i n i n g .  F i r s t  and foremost ,  the meis te r  i s  a  c e r t i f i e d  s k i l l e d  



worker--a f a c h a r b e i t e r .  Second, t h e  m e i s t e r  ha s  completed a  cou r se  of s tudy  t o  

p r e p a r e  f o r  h i s  r o l e  a s  an a p p r e n t i c e  i n s t r u c t o r .  Th i s  cou r se  i n c l u d e s  

pedagog ica l  t r a i n i n g  and cou r se  work i n  b u s i n e s s  and s o c i a l  s c i e n c e s .  T h i r d ,  t h e  

m e i s t e r  ha s  s u c c e s s f u l l y  completed a  l i c e n s i n g  examinat ion .  [3 ,31]  

The m e i s t e r  i s  charged wi th  t e a c h i n g  t h e  a p p r e n t i c e s  t h e  s k i l l s  n e c e s s a r y  

t o  succeed i n  a  g i v e n  occupat ion--or  a t  l e a s t  p a s s  t h e  f a c h a r b e i t e r  examinat ion .  

The s u c c e s s ,  o r  f a i l u r e ,  of t h e  m e i s t e r  may be measured by h i s  s t u d e n t s '  s u c c e s s  

r a t e  i n  t h e  f a c h a r b e i t e r  examinat ion .  The a p p r e n t i c e  c o n t r a c t  g u a r a n t e e s  t h e  

s t u d e n t  t h e  i n s t r u c t i o n  needed t o  p a s s  t h a t  examinat ion .  F a i l u r e  t o  p a s s  r e s u l t s  

i n  new t r a i n i n g  and t e s t i n g  f o r  t h e  a p p r e n t i c e  and a  rev iew of t h e  m e i s t e r ' s  

c r e d e n t i a l s  by t h e  l o c a l  Chamber of Commerce. But t h i s  i s  a  r a r e  e v e n t .  The 

s u c c e s s  r a t e  f o r  s h i p b u i l d i n g  a p p r e n t i c e s  i s  very  h igh .  

5.1.7. S t a t u s  of t h e  S h i p b u i l d i n g  I n d u s t r y .  The German s h i p b u i l d i n g  

i n d u s t r y  i s  composed of p r i v a t e  e n t e r p r i s e s  and f i r m s  w i t h  t h e  f e d e r a l  o r  l o c a l  

government a s  p a r t n e r s .  The r e c e n t  r e c e s s i o n  d i d  n o t  a f f e c t  t h e  German 

s h i p y a r d s  a s  much a s  t h e  Scandinavian  o r  B r i t i s h  s h i p y a r d s .  [35]  However, 

s h i p y a r d s  owned t o t a l l y  o r  i n  p a r t  by t h e  F e d e r a l  government d i d  s c a l e  back t h e i r  

o p e r a t i o n s .  Order  books i n c l u d e  a  wide range of nava l  work, o f f s h o r e  

c o n s t r u c t i o n ,  s h i p  r e p a i r  and conve r s ion .  Much of t h e  German market-- including 

n a v a l  work--is f o r  e x p o r t .  S h i p y a r d s ,  u n i o n s ,  and government o f t e n  a c t  a s  s o c i a l  

p a r t n e r s  t o  de t e rmine  t h e  b e s t  c o u r s e  f o r  a c t i v i t i e s  such  a s  t r a i n i n g .  

5 .2  Voca t iona l  T r a i n i n g  i n  t h e  S h i p b u i l d i n g  I n d u s t r y  

Given t h e  e x t e n s i v e  i n f l u e n c e  of government r e g u l a t i o n  and i n d u s t r y  p a n e l s  

( i . e . ,  t h e  Chamber of Commerce) i t  i s  n o t  s u r p r i s i n g  t h a t  t r a i n i n g  i n  t h e  

s h i p b u i l d i n g  i n d u s t r y  c l o s e l y  f o l l o w s  t h e  n a t i o n a l  v o c a t i o n a l  e d u c a t i o n  system. 



The primary en t rance  i n t o  a  t r a d e  i s  through serving an appren t i cesh ip  under the  

dua l  system. Included i n  the n a t i o n a l  occupation c l a s s i f i c a t i o n s  a r e  t r a d i t i o n a l  

sh ipbu i ld ing  t r a d e s  and o t h e r  r e l a t e d  c r a f t s .  Table 4 l i s t s  appren t i cesh ips  t h a t  

a r e  a c t i v e l y  pursued i n  the  German sh ipbu i ld ing  indus t ry .  S p e c i f i c  t r a i n i n g  

requirements f o r  the  occupat ions  a r e  i n  Appendix C. 

Apprentice s e l e c t i o n  begins approximately one year p r i o r  t o  the beginning 

of the  appren t i cesh ip .  Shipyards and o t h e r  i n d u s t r i e s  work wi th  school o f f i c i a l s  

t o  in t roduce  s t u d e n t s  t o  the  myriad of occupat ions  a v a i l a b l e  f o r  appren t i cesh ips .  

A s tuden t  i s  required t o  submit an a p p l i c a t i o n  and h i s  personal  records  f o r  an 

i n i t i a l  screening.  Selected a p p l i c a n t s  a r e  then i n v i t e d  t o  take a  b a t t e r y  of 

t e s t s  t o  determine t h e i r  s u i t a b i l i t y  f o r  employment i n  a  p a r t i c u l a r  

indus t ry loccupa t ion .  The t e s t s  inc lude  mathematics, geometry, t e c h n i c a l  

comprehension, and manual d e x t e r i t y .  The t e s t s  a r e  evaluated immediately, the  

t e s t  r e s u l t s  a r e  d iscussed wi th  the  a p p l i c a n t s  (which a l lows the t r a i n e r s  t o  

a s s e s s  the c h a r a c t e r  of the a p p l i c a n t ) ,  and an appren t i cesh ip  i s  o f fe red  o r  

refused.  I f  the  s t u d e n t  i s  o f f e r e d  an appren t i cesh ip  and a c c e p t s ,  an appren t i ce  

c o n t r a c t  i s  s igned.  [ 2 ]  

The con ten t s  of an appren t i ce  c o n t r a c t  a r e  s t r i c t l y  determined by law and 

must include : occupa t ion ,  d u r a t i o n ,  p roba t ionary  pe r iod ,  wages and h o l i d a y s ,  and 

the  t r a i n i n g  plan t o  be followed. An example of a  t r a i n i n g  plan f o r  a  Blohm + Voss 

welder i s  shown i n  Table 5. [ 2 ]  

Like h i s  coun te rpa r t  i n  o t h e r  i n d u s t r i e s ,  the  sh ipbu i ld ing  meis te r  i s  

considered t o  be the  mainstay of t h e  t r a i n i n g  of craftsmen. Meis ters  work wi th  

the  appren t i ces  throughout the  d u r a t i o n  of the  appren t i cesh ip - -pa r t i cu la r ly  i n  

the  t r a i n i n g  c e n t e r s  and i n  p r e p a r a t i o n  f o r  the  s k i l l e d  worker examination. The 

meis te r  i s  required t o  provide the  t r a i n e e  with feedback on h i s  progress  through 

the  d u r a t i o n  of the  appren t i cesh ip .  A t y p i c a l  progress  r e p o r t  or  " r a t i n g  c h a r t "  

i s  shown i n  Figure 12. 



I n  a d d i t i o n  t o  t h e  m e i s t e r s ,  e n g i n e e r s  p lay  a  s i g n i f i c a n t  r o l e  i n  the  

development of craf tsmen a t  German sh ipyards .  Top a d m i n i s t r a t i v e  p o s i t i o n s  i n  

t h e  t r a i n i n g  o r g a n i z a t i o n  a r e  t y p i c a l l y  held  by eng ineers .  Given the  prominent 

r o l e  of a p p r e n t i c e s h i p s  i n  developing t h e  work f o r c e ,  t h e s e  p o s i t i o n s  a r e  

considered t o  be important  s t e p s  i n  t h e  c a r e e r s  of company engineers .  Thus, 

people are,an impor tan t  component i n  sh ipyard  t r a i n i n g .  

The t r a i n i n g  c e n t e r s  a r e  a  f o c a l  p o i n t  i n  the  shipyard  t r a i n i n g  programs. 

Off-the-job t r a i n i n g  p r i m a r i l y  occurs  i n  the  t r a i n i n g  c e n t e r s .  I n i t i a l  t r a i n i n g ,  

i n t e r m e d i a t e  t r a i n i n g ,  and f i n a l  p r e p a r a t i o n  f o r  t h e  s k i l l e d  worker examination 

take p lace  a t  the  t r a i n i n g  c e n t e r .  Thus, German sh ipyards  have developed 

e x t e n s i v e  t r a i n i n g  f a c i l i t i e s  t o  p rov ide  t h e  c lassrooms,  workshops, and c a p i t a l  

equipment needed t o  meet t h e  n a t i o n a l  s t a n d a r d s  f o r  t r a i n i n g .  Workshops a r e  

supp l i ed  wi th  s t a t e -o f - the -a r t  equipment t o  ensure  t h a t  t r a i n e e s  a r e  g iven 

i n s t r u c t i o n  i n  a l l  a r e a s  de f ined  by t h e  f e d e r a l  government and guaranteed by t h e  

a p p r e n t i c e s h i p  c o n t r a c t .  

TABLE 4 
German Shipbui ld ing Apprent iceships  

TRADE 

Boilermaker/Smith 
Boring Machine Operator 
Carpenter  
Commercial Employee 
Data Process ing 
E l e c t r i c i a n  
Engine F i t t e r  

L 

TRADE 

J o i n e r  
F i t t e r  
Mate r i a l  Tes te r  
Mi l l ing  Machinist  
Off i c e  Worker 
Packer 
Pipef i t t e r  

TRADE 

Soc ia l  Insurance 
Shipwright 
Technical  Draftsmen I 
Technical  Draftsman I1 
Turner 
Welder 
Woodwo rker 



TABLE 5 

Cont rac t  Timetable f o r  Fusion Welder 

Timetable  and s u b j e c t  m a t t e r  c o n t e n t  of t r a i n i n g  c o n t r a c t  

f o r  t r a i n e e s  f o r  the  t r a d e  of f u s i o n  welder  

T r a i n i n g  workshoe 

1.1 A c q u i s i t i o n  of b a s i c  metal-working s k i l l s ;  

i n t r o d u c t i o n  t o  a c c i d e n t  p r e v e n t i o n  r e g u l a t i o n s  

1.2 E l e c t r i c  welding p r a c t i c e :  

A c q u i s i t i o n  of b a s i c  e l e c t r i c  welding s k i l l a ,  

w e l d a b i l i t y  of m a t e r i a l s ,  b a s i c  e l e c t r i c a l  

p r i n c i p l e s ,  s o u r c e s  of welding c u r r e n t ,  welding 

p rocedure  and a r c  s t r i k i n g ;  b l a s t  a c t i o n ;  

t y p e  of e l e c t r o d e s  ; welding seam forms (symbols)  ; 

p r e p a r a t i o n  of welding seams; welding f a u l t s ;  

weld sh r inkage .  Accident  p r e v e n t i o n  r e g u l a t i o n s .  

Blohrn + Voss u 

A c q u i s i t i o n  of s k i l l s  i n :  welding o f  p l a t e s ,  

p r o f i l e s  and p i p e s  i n  s t e e l  w i t h  v a r i o u s  e i e c t r o d e s  

normai ly  used a t  the s h i p y a r d ,  bead we ld ing ,  

f i l l e t  welding and b u t t  welding i n  v a r i o u s  welding 

p o s i t i o n s  ( h o r i z o n t a l ,  h o r i z o n t a l  ( f i l l e t  w e l d i n g ) ,  

v e r t i c a l ,  t r a n s v e r s e ,  overhead)  

Take t h e  EB XI b a s i c  t e s t  

C u t t i n g  p r a c t i c e  : 

A c q u i s i t i o n  of knowledge and s k i l i s  i n  hand and 

machine autogenous  f lame c u t t i n g ;  burn ing  o f f  and 

c u t t i n g  o u t  on v a r i o u s  t y p e s  of p l a t e ,  c u t t i n g  of 

p r o f i l e  and t u b e  e n d s ;  i n t r o d u c t i o n  t o  a c c i d e n t  

p r e v e n t i o n  r e g u l a t i o n s  f o r  c u t t i n g  g a s e s  and 

equipments.  

Months - 
290 



TABLE 5 (continued) 

2. E l e c t r i c  welding p r a c t i c e  - Product ion 

Employed i n  p roduc t ion  f i l l e t  welding of components 

w i t h  v a r i o u s  e l e c t r o d e s ' a n d  i n  c o n s t r a i n e d  p o s i t i o n s ;  

knowledge of working documents and t h e  a c c i d e n t  p re -  

ven t ion  r e g u l a t i o n s .  

3 .  T r a i n i n g  workshop - Gas f u s i o n  welding p r a c t i c e  

A c q u i s i t i o n  of b a s i c  knowledge on autogenous welding: 

welding g a s e s ,  c y l i n d e r  g a s ,  welding t o o l s  and a c c e s s o r i e s ,  

m a t e r i a l s  and supplementary m a t e r i a l s ,  welding seam forms.  

(symbols) ,  p r e p a r a t i o n  of welding seams, welding procedure ,  

welding p r o c e s s ;  a c c i d e n t  p reven t ion  r e g u l a t i o n s :  

P r a c t i c e  i n  welding t o  t h e  r i g h t  and l e f t  of p l a t e s  and 

p i p e s  of s t e e l  and non-ferrous  m e t a l  i n  va r ioue  welding 

p o s i t i o n s .  

A c q u i s i t i o n  of knowledge and s k i l l s  in .  hard  and s o f t  

s o l d e r i n g .  

I n t e r m e d i a t e  examinat ion.  

4.  Welding p r a c t i c e  - Pipe st101 

Employed i n  p roduc t ion  welding of p ipee  i n  s t e e l  and 

non-ferroue meta l  us ing  welding p rocesses  ( ~ u t o g e n o u s  

welding,  M i G  and TIG weld ing) ;  knowledge of welding 

sequences ,  working documents and a c c i d e n t  p reven t ion  

r e g u l a t i o n s .  

5 .  E l e c t r i c  welding p r a c t i c e  - s h i p b u i l d i n q  

Knowledge of  welding power s u p p l i e s  i n  s h i p b u i l d i n g ;  

h e l g i n g  wi th  t h e  i n s t a l l a t i o n  and s e r v i c i n g  of welding 

power s u p p l i e s  i n  p r e l i m i n a r y  e r e c t i o n ,  e r e c t i o n  on the 

s l ipways  and f o r  s h i p  r e p a i r ;  

a c q u i s i t i o n  of knowledge i n  t h e  s e t t i n g - u p ,  o p e r a t i o n  

and s e r v i c i n g  of v a r i o u s  au tomat ic  welding machines ;  

a c c i d e n t  p reven t ion  r e g u l a t i o n s .  

Months - 
2 9 0  



TABLE 5 (continued) 

6 .  E l e c t r i c  welding p r a c t i c e  - production 

Employed i n  production l i l l e t  and butt-welding of a 

high degree of d i f f i c u l t y  i n  var ious production a reas  

( s h i ~ b u i l d  ing , tank product ion and b o i l e r  product ion)  

both under i n s t r u c t i o n  and unsupervised: 

a c q u i s i t i o n  sf knowledge on ma te r i a l  q u a l i t y ,  

supplementary m a t e r i a l s ,  welding procedure and shrinkage 

7. Training workshop - pro tec t ive  gas welding 

Acquis i t ion  of knowledge and s k i l l s  i n  p ro t ec t ive  gas 

welding using the NIG and TIC processes ;  exe rc i ees  i n  

bead, f i l l e t  and b u t t  welding on p l a t e e  and pipee of 

s t e e l  and non-ferrous me ta l s ;  

acc ident  prevent ion r egu la t ione  

8. Training workshop 

Revision and extension of s k i l l s  l e a r n t  up t o  t he  present  

i n  autogenous and e l e c t r i c  welding a s  a prepara t ion  for  

the s k i l l e d  workerd t e s t  

6 weeks hol iday per year of t r a i n i n g  

13 weeks block i n s t r u c t i o n  per year of t r a i n i n g  

The sequence followed depends upon production f a c t o r s ;  

t he  t r a i n i n g  period can vary and is a l s o  dependent 

upon the l ea rn ing  capac i ty  and cooperat ion of the  

t r a inee .  

Months 

4 P O  



FIGURE 12. Apprentice rating chart. 



6 .O SLJMMARY 

The European shipyards  s t r e s s  the  importance of developing and mainta ining 

a  h ighly  s k i l l e d  work f o r c e .  Through a p p r e n t i c e  t r a i n i n g  i n  the  United Kingdom 

and Germany and the  a d u l t  t r a i n i n g  programs i n  Denmark and Sweden, European 

s h i p b u i l d e r s  l e a r n  the  s k i l l s  needed t o  produce s h i p s  a t  a  compet i t ive  p r i c e .  The 

Europeans have developed new techniques  and modified t r a d i t i o n a l  appren t i cesh ips  

t o  produce high q u a l i t y  employees. Espec ia l ly  important  t o p i c s  f o r  f u t u r e  

cons ide ra t ion  a r e  the  modular t r a i n i n g  program i n  the  United Kingdom; the  use of 

l i censed  m e i s t e r s  as  i n s t r u c t o r s ,  a s  p r a c t i c e d  i n  the  Federal  Republic of 

Germany; and the  use of s tandard q u a l i f i c a t i o n s  and examinations f o r  earning the  

t i t l e  of s k i l l e d  worker. 

The modular t r a i n i n g  system allows B r i t i s h  Sh ipbu i lde r s  t o  provide 

f l e x i b l e  t r a i n i n g  a l t e r n a t i v e s  t o  meet the  demands of product ion.  Through 

on-the-job modules and t r a i n i n g  e lements ,  experienced workers and appren t i ces  

can be given t r a i n i n g  i n  d i f f e r e n t  s k i l l  a r e a s  t o  the  needed s k i l l  l e v e l .  This 

al lows product ion managers t o  s p e c i f i c a l l y  determine the t r a i n i n g  needs of t h e i r  

workers. 

In  the  Federal  Republic of Germany, the  meis te r  i s  a  l i censed  appren t i ce  

i n s t r u c t o r  and a  s k i l l e d  worker. The meis te r  must demonstrate a  l e v e l  of 

competence i n  h i s  c r a f t  and i n s t r u c t i o n a l  competence not normally required i n  the  



United S t a t e s .  The m e i s t e r  i s  i n t e r n a t i o n a l l y  recognized a s  a  key component of 

the  German t r a i n i n g  system. 

The use of s t andard  s k i l l  l e v e l s ,  q u a l i f i c a t i o n  examinat ions ,  and 

c e r t i f i c a t i o n  p rov ides  s o l i d  documentation of worker s k i l l s  and t r a i n i n g .  

Documentation and c e r t i f i c a t i o n  a l lows  management t o  b e t t e r  determine t h e  b e s t  

employee f o r  a given job o r  superv i so ry  p o s i t i o n .  Standards  a s  we l l  a s  

documentation r e q u i r e s  a  wel l -def ined t r a i n i n g  system wi th  t r a i n i n g  c e n t e r s ,  

t r a i n e r s ,  and t r a i n i n g  a d m i n i s t r a t o r s .  This means a  s i g n i f i c a n t  investment of 

money, men, and f a c i l i t i e s .  But, a s  Herr  Berg of Blohm + Voss Shipyards s a y s ,  "I 

am not t e l l i n g  you any s e c r e t s ,  t r a i n i n g  i s  expensive .  The only  th ing  which can 

be more expensive  f o r  a  company i s :  Do no t  t r a i n . "  
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THE TRAINING OF CRAFTSMEN 

General 
In 1967 the Shipbuilding Industry Training Board published Training Policy Statements Nos. 2 and 3 
which provided recommendations for the training of metal-using and shipyard outfitting craftsmen. 
These Policy Statements were reviewed in 1971 and revised recommendations were published in 
August 1972. 

The recommendations reflected the need for the craftsman of the future to be versatile and adaptable 
and for training to facilitate the effective deployment of labour. 

Survey of Craft Training 
During the summer of 1980 the Board undertook a detailed survey of craft training by consulting 
representatives of all interested sections of the industry. It concluded that whilst the existing 
recommendations had produced significant improvements in craft training arrangements, a more 
flexible system was required to meet the present and future needs of the industry. In particular, the 
new arrangements should take account of technological change and the training and retraining of 
adults throughout their working lives. 

Skill Review 
Five working parties, fully representative of employers and trade unions, were formed to examine the 
present and future training requirements of the shipbuilding and shiprepair industry. This Information 
Paper provides recommendations for the training of metal using craftsmen (Caulker/Bumer/ 
Driller/Riveter, Loftsman, Plater/Shipwright, Welder, Sheetmetal Worker). 

The views of a cross-section of the industry in the merchant shipbuilding, warship building and 
shiprepair sectors were sought and the industry contacts have been listed in Appendix E. 

Training Policy 
The policy recommended has four main components:- 

(a) Induction and common basic training. 

(b) Off-the-job training in one or more elements of skill related to the modules to be taken. The 
elements can be taken singly or in groups. 

(c) Module training on-the-job in selected skills under controlled conditions. The skills would be 
selected from a range of modules, according to need. 

(d) ~eve lo~ment  of the acquired skills through experience, until the approved standard is reached. 

Initial Training Structure 
Trainee craftsmen entering the industry should start their training with a period of at least six weeks of 
induction and common basic training. This important period should provide a balanced programme of 
induction to the industry and the yard, combined with practical bench exercises of a simple nature, 
using hand tools common to the crafts employed in shipbuilding. The content of the Induction and 
Common Basic Programme recommended will be found in Appendix A. 

Modular Training Structure 
The structure recommended is designed to allow the trainee to progress up a ladder of skills moving 
from the simpler basic tasks to the more complex. It also allows a trainee to train for other jobs at a later 
date by taking optional modules. This structure provides a high degree of flexibility to meet individual 
and company requirements. 

The structure is also designed to meet the requirement that trained craftsmen should be able to:- 

(a) adapt to technological and other change. 

(b) return to the training system at intervals throughout their careers to learn new skills and be 
brought up-to-date. 

In addition, the system is believed to provide a sound basis for the future development of those 
craftsmen who change to work in other occupations or move to other E.E.C. countries. The modular 
structure which the Board recommends for the training of metal using craftsmen will be found in 
Appendix B. 5 6 



Module Content 
The identity and content of each module is related to the total skill requirements of a work area (e.g. 
fabrication area). Skill prerequisites have been established which a trainee must possess before 
undergoing training for a module. In some cases they are off-the-job elements and in others complete 
modules. The content of off-the-job elements will be found in Appendix C. 

The content of each module has been set out in terms of a training specification (i.e. what the trainee 
should do) and the associated skill standard (i.e. how well the trainee should do it). The standards 
should be regarded as the minimum acceptable standards. Centres and yards should encourage 
trainees to exceed them and ensure that they have the opportunity to do so. The details of each 
module will be found in Appendix D. 

Certificates of Craftsmanship 
The length of training should be based on what has to be taught and the rate of learning of the 
individual, subject to sufficient time being allowed to acquire maturity. This means there is an incentive 
for trainees to become qualified as quickly as possible. 

The number and types of module recommended to be completed successfully to qualify for the award 
of a Certificate of Craftsmanship have been included at the bottom of the page headed 'Modular 
Structure' in Appendix B. 

Monitoring of Standards 
The system recommended for assessing progress against the standards set is currently being 
investigated. A separate publication on this aspect will be available shortly. 

Further Education 
Craft Courses 
The City & Guilds of London Institute is currently reviewing its policy for craft studies courses. The 
review should take account of these recommendations and that future further education courses will 
be of a modular type to match the modular training. 

Until the new courses are available it is recommended that trainees should attend further education 
until they obtain a Part II Craft Studies Certificate. Exceptionally, a trainee can be allowed to cease 
attendance after three years if there is little possibility of his achieving Part I1 standard after a fourth 
year of study. On the other hand, trainees able to benefit should continue to study for Part Ill Craft 
Studies Certificate. The further education courses which are recommended are given below: 

Occupation Courses 
CaulkerIBurnerl Basic Engineering Craft Studies Pt I 

DrillerIRiveter (Shipbuilding Metal Users) 
Shipbuilding Craft Studies Pt II 

Loftsman and Basic Engineering Craft Studies Pt I 
PlaterIShipwright (Shipbuilding Metal Users) 

Shipbuilding Craft Studies Pt II 
Shipbuilding Craft Studies Pt Ill 

Welder Basic Engineering Craft Studies Pt I 
(Shipbuilding Metal Users) 
Welding Craft Studies Pt II 
Welding Craft Studies Pt Ill 

Sheetmetal Worker Basic Engineering Craft Studies Pt I 
(Fabrication and Welding Bias) 
Sheet Metal and Thin Plate Craft Studies Pt II 
Fabrication, Welding and Shipbuilding Craft 
Studies Pt Ill 

Number 
200 

Technician Courses 
In most cases, craft studies courses are appropriate for craft trainees. There may, however, be cases 
where a trainee is capable of taking a technician course. It is considered that a trainee should not be 
held back if this is so; and that certain technician courses should be accepted as being suitable in 
these circumstances. Such an arrangement calls for close liaison between employers and technical 
college and for a review of the trainee's practical training to ensure that it is relevant to technician 
activities. 
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MU 1 - Pre Fabrication 
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MU 4-Outfit 
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MU 12 - Sheetmetal Manufacture 1 
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APPENDIX A 

INDUCTION AND COMMON BASIC TRAINING PROGRAMME 

The Shipbuilding and Shiprepair Industry 
Short history of shipbuilding and shipping - the wood, iron and steel ship era and progress in 
materials and propulsion machinery to date. 
The industry - size, distribution, products and customers. 
Future prospects. The new technology. 
International competition. 
The major associated industries, e.g. steel, engineering, marine equipment. 

The Yard 
History, organisation, layout. 
Products, markets, main sub-contractors. 
The skills used and the contribution of each trade to the end product. 
Tour of the yard, shops and offices. 
How wealth is created. 

Trade Unions 
The trade union movement - its history and role. 
Joint consultation - Corporation/national, district and yard joint committees. 
Shop stewards. Office representatives. 
Note- A Trade Union representative should be invited to speak to groups of trainees as appropriate 
to the skill. 

Conditions of Service 
Hours, clocking, meal and tea-breaks, lateness, absenteeism. 
Payment; sickness payments; management of personal money. 
Holidays; canteen, sports and social facilities. 
Work rules, discipline, behaviour, dress, smoking. 
Training and further education opportunities; career opportunities. 

7 

Safety and Health 
The Health and Safety at Work Act 1974. 
The importance of safety, hygiene, safe working practices; accident prevention and good 
housekeeping. 
The safety officer. 
Fire precautions. 
Factories Act. Offices, Shops and Railway Premises Act. Shipbuilding and Shiprepairing Regulations 
and associated codes of practice. 

Ship Construction and Repair 
Visits to ships under construction and repair. Instruction to include:- 

Layout of ship. 
Ship terms. 
Sequence of building a ship from inception to completion. 
Overhaul, drydocking and damage repairs. 
Types of ship and their functions. 
Plan reading. 
Use of hand tools. 

Hull Construction 
Practice in simple caulking, burning and metal-arc welding. 
Visits to ships under construction and to fabrication and other shops. 

6 n 



Procedure for erecting the hull of a ship. 

The principal tools, machines and equipment, hand and power, used for hull construction in the shops 
and yard. 

The principal materiais used - their characteristics and uses. 

Contribution of the various metal-using trades. 

Safety precautions. 

Launching 

Visit to ship being prepared for launching and being launched. 

Procedure for launching a ship. 

Contribution made by rigger and plater/shipwright. 

Methods used at home and abroad. 

Outfitting 

Measuring, marking out, joining and fashioning wood and metal including practice in simple 
operations therein. 

Use of pipes and cables and practice in installation. 
Use of templates. 

Visits to outfitting workshops and ship fitting-out. Instruction to include:. 

, Procedure for fitting-out a ship. 
The principal materials used, e.g. metals, wood, laminates and plastics - their characteristics 
and uses. 
The principal tools, machines and equipment, hand and power, used for outfitting in the shops 
and yard. 
The contribution of the various outfitting trades. 
Fittings and furnishings used. 
Paint equipment and paints. Use and methods of application. 
The principal equipment installed. The use of computers. 

Safety precautions. 

Machinery 

Visits to engine works to see machinery under construction. 

Visits to ships to see deck machinery, steering gear, etc. 

Appreciation of engine room installations by use of plans, diagrams, or models. Instruction to include:- 

Various types of marine diesel engines, steam turbine, reactor and nuclear propulsion. 
Reasons for selection, e.g. cost, reliability, ease of maintenance, space, vibration. 
Description of auxiliary machinery, function and layout. 
Electric generators, compressors, pumps and lubrication methods. 



/ MODULAR 
OFF-THE-JOB 

Oxy Gas Cutting: Marking off 
L~ning off 
Development 

Manufacture 
Assembly/Fair~ng 
Erection 
Alignment/ Levelling 

Machine Operation 
Material Forming 

Woodwork ToolsIMachines 
Woodwork onlunder the ship 

Glass Reinforced Plastic 

Plan Reading 

1 /10 Scale Lotting 
Computer Functions and Operations 

Hand 
PoRable Machines 
ProfileIComputer 

EMU 1 
EMU 2 
EMU 3 

EMU 4 
EMU 5 
EMU 6 
EMU 7 

EMU 8 
EMU 9 

EMU 10 
EMU 11 

EMU 12 

EMU 13 

EMU 14 
EMU 15 

Caulking 
Pneumatic/Eleclric Tools 
Riveting 

Arc Air Gouging 

Heat T reatment 

Drilling 

Pre-Fabrication 
EMU 1,13 Marking off i;/ EMU EMU 1,4,8,13 1,3,13 Development Manufacture 

EMU 5 1 3  AssemblyIFairing 1.4 

PR 
EMU 8,13 
EMU 8,9,13 

PR 
EMU 2,5,7,13 
EMU 10,11,13 

EMU 16 
EMU 17 
EMU 18 

Machines MU 2 
Machine Operation 2.1 
Maferial Forming 2 2  

Outfit MU 4 
Steelwork 4.1 
Woodwork 4 2  

Repair Work 
EMU 1,5,6,8 

11,13 
Slipways 5.3 

EMU 19 
EMU 20 
EMU 21 

Building Beehl 
Dock (Unit Assembly) 

EMU 2,13 Lining off 
EMU 7,13 Levelling 8 Alignment 
EMU 6,13 Erection 3.3 
EMU 5,13 AssembiyIFairing 3.4 

PR 
EMU 16 
EMU 16,17 

GROUP 'A' MODULES 

Oxy-Gas Cutting MU 6 
Hand 6.1 
Portable Machines 6 2  

PR 

EMU 25 
EMU 2526 

Manual Metal MU9 
Arc Welding 
Down Hand Fillet 9.1 
Veftical Fillet 9.1 

Manual Metal 
Arc Welding 

EMU 27,28 Indined Fillet 10.2 

Manual Metal 

EMU 29,30 Vertical Butt 

RECOMMENDED MINIMUM NUMBER OF 

PR 

EMU 43,4 
45,25, 
32,33 
34,21 

PR 
EMU 24 

PlaterIShipwright Group 'A' : MU 1 plus two modules from MU 2 - 5. 
Lottsman Two modules from Group A : MU 1 - 5 plu one module from Group B : MU 15.16,17 

or 6 f 
One-m&Ie from Gro2p A : MU 1 - 5 plus two modules from Group B : MU 15.16,17. 

Sheetmetal MU 12 
Manufactute i 
Nm-critical 
Singular Items 12.1 
Sub-assembly 
Units 12.2 

Drilling MU 8 

Sheewtal Multi 
Subassembly 



STRUCTURE 1 
ELEMENTS 

Submerged Arc 
Eiectrogas 
Electroslag 
Stud 
Coded Welding 
Marking 
Hand Tools and Materials 
Cutting and Forming Machines 
(fixed and portable) 
Sketching 

Welding: 
Downhand Fillet 
Vertical Fillet 
Overhead Fillet 
Inclined Fillet 
Downhand Butt 
Vertical Butt 
Overhead Butt 

Semi Automatic/Automatic 
Welding 
MIG/MAG 
TIG 
Oxy-gas 
Pipe 
Fusarc 
Gravity Feed 

EMU 38 
EMU 39 
EMU 40 
EMU 41 
EMU 42 
EMU 43 
EMU 44 

EMU 25 
EMU 26 
EMU 27 
EMU 28 
EMU 29 
EMU 30 
EMU 31 

EMU 32 
EMU 33 
EMU 34 
EMU 35 
EMU 36 
EMU 37 

GROUP 'B' MODULES 
, 
I PR 1 Full Size Lofting MU15 1 PR 

MU 7 
EMU 19 

PR 1 1/10 G l e  Lofting MU 16 

MU 1 I Parts tisting 16.1 

Caulking MU 25 

MU 1 
or 
MU 3 

1/10 scale- 
Drawing 16.2 
Development 16.3 
Lines Plan 16.4 

Layout 8 lining off 15.1 
Development 15.2 
Template Making 15.3 

I PR I GRP MU27 1 

PR 
EMU 23 

1 PR I Coded Welding MU28 1 

Heat Treatment MU 26 

I MU 9,10,11 
EMU 42 

PR 
MU 1 
or 
MU 3 

Computer Lofting MU 17 

I PR 1 Launchwavs MU18 1 
PR 
MU9,lO. 11 

EMU 32 
EMU 33 
EMU 34 
EMU 35 
EMU 36 
EMU 37 
EMU 38 
EMU 39 
EMU 40 
EMU 41 

1 PR I DoorlHand Sauad MU19 1 

Semi Automatic/ MU 29 
Automatic Welding 
MIGIMAG 
TIG 
Oxy gas 
Pipe 
Fusarc 
Gravity Feed 
Submerged Arc 
Electrogas 
Electroslag 
Stud 

EMU 2,5,6, 
13,25 1 

P R I Tank Testing MU 20 

EMU 6 1 
EMU 7 I 

EMU 20 
EMU 22 

- 
EMU 73 

P R / Arc Air Gouging MU 21 

f EMU16 I 

1 EMU 12.13 I I 

PR 1 Sheetmetal Lining off MU 30 

PA 

I 1 EMUl8,13 / Burning 1 

EMU 2 

Sheetmetal 

1 PR- / Sheetmetal MU 321 

Lining off 30.1 

Manufacture 2 MU31 1 

PR 1 Riveting MU 23 

I EMU21 

EMU 46 Sketching 30.2 

[ MU12,13 I Manufacture 3 
, 
1 

I 

1 PR 1 Boilerwork MU 24 
I 

I PR 
Oxy gas/Cun~ng 
(Flame Planer) MU33 I 

AODULES FOR CERTIFICATE OF CRAFTSMANSHIP 
CaulkerIBurnerl Group 'A'  : Modules MU 6,7,8 
Driller/Riveter 
Welder Group 'A' : Modules MU 9. 10.11 63 



I / OFF-THE-JOB ELEMENTS 1 

OFF-THE-JOB ELEMENT EMU 1 -- MARKING OFF 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

TRAINING SPECIFICATION 

(c) Use of protective clothing and equipment. 

SKILL STANDARD 

(d) Safe handling of tools and equipment. 

(e) Safe method of manual lifing. 

(f) Correct use of mechanical handling 
equipment, including use of hand signals. 

(g) Protection of Eyes Regulations. 

Use hand tools, hammer, centre punch, measuring 
tape/rule, dividers, trammels, chalk line, scriber. 

Identify, prepare and layout materials. 
Measure and mark material for regular and 
irregular shapes. Provide allowances for folding, 
bending and rolling. 

Interpret and work to ships drawings. 

Interpret 1st and 3rd angle and isometric 
projection. Make templates in wood, cardboard 
and steel. 

Types and methods of ship construction. 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials, 

Appropriate codes of practice and company safe 
working procedures complied with. 

Tools used safely and correctly. 
Appropriate standard achieved. 

Items marked to within 2mm. 
Correct identification address clearly marked. 

Relevant information transferred correctly to job. 

Templates made to within 2mm. 

OFF-THE-JOB ELEMENT EMU 2 -- LINING OFF 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

TRAINING SPECIFICATION 

Able to work safely i.e. without injury to self, other 
persons or damage to tools. machines or 
materials. 

SKILL STANDARD 

Appropriate codes of practice and company safe 
working procedures complied with. 



OFF-THE-JOB ELEMENT EMU 2 - LINING OFF (continued) 

(c) Use of protective clothing and equipment. 

(d) Safe handling of tools and equipment. 

TRAINING SPECIFICATION 

(e) Safe method of manual lifing. I 

SKILL STANDARD 

(f) Correct use of mechanical handling 
equipment, including use of hand signals. 

(g) Protection of Eyes Regulations. 

Use hand tools such as hammer, centre punch, 
measuring tape/rule, dividers, trammels, chalk 
line. scriber. 

Interpret and work to ships drawings. 

Position datum lines, water and buttock lines on 
ships components. 

Prepare and set up sights. 

Line off moulded depth, freeboard draught marks, 
shell openings, paint lines and ships name. 

Sheetmetatwork Option 

Line off simulated area from drawings 
incorporating the use of plumb bobs and bubble 
levels to accommodate for berth declivity, sheer 
and camber. 

Shipbuilding terminology. 

Tools used safely and correctly. 
Appropriate standard achieved. 

Relevant information transferred correctly to job. 

Dimensional accuracy to within 2mm. 

Keel sights levelled and set to within stated 
tolerance. 

Lining off to within stated tolerance. 



OFF-THE-JOB ELEMENT EMU 16 - OXY GAS CCl7TlNG (HAND) 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

TRAINING SPECIFICATION 

(a) Health and Safety at Work Act 1974. 

SKILL STANDARD 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Protection of Eyes Regulations. 

(e) Safe use of fuel gases, handling, storage, 
care of gas cylinders and identification of 
colour codes of pipes and cylinders. 

(f) Safe use of tools and equipment and fume 
control equipment where required. 

(g) Safe methods of manual lifting. 

(h) Correct use of mechanical handling 
equipment, including use of hand signals. 

Cut mild steel plate using oxy gas cutting 
equipment in all relevant positions. 

Bevel mild steel plate edges using oxy gas cutting 
equipment in all relevant positions. 

Remove welds and rivets by burning process. 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

Plate edges cut by hand to 1.5mm of line; edges 
smooth, square and slag free. 

Plate prepared to specification, edges cut by hand 
to 1.5mm of line; smooth at correct angle and slag 
free. 

Welds 
Parent plates scar free; residuecapable of removal 
in one pass with caulking machine. 

Rivets 
Rivets removed; countersinks and holes scar free. 



OFF-THE-JOB ELEMENT EMU 17- OXY GAS CUTTING (PORTABLE MACHINES) 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

TRAINING SPECIFICATION 

(a) Health and Safety at Work Act 1974. 

SKILL STANDARD 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Protection of Eyes ~egulations. 

(e) Safe use of fuel gases, handling, storage, 
care of gas cylinders and identification of 
colour codes of pipes and cylinders. 

(f) Safe use of tools and equipment and fume 
control equipment where required. 

(g) Safe methods of manual lifting. 

(h) Correct use of mechanical handling 
equipment, including use of hand signals. 

Cut mild steel plate using oxy gas cutting 
equipment. 

Bevel mild steel plate edges using oxy gas cutting 
equipment. 

Cut mild steel plates using machine burning aids, 
such as templates, trammels. 

Recognise faults and defects i.e. laminations, 
speed of travel, heat control, correct nozzle sites 
and gas pressures. 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

Plate edges cut to .75mm of line; edges smooth, 
square and slag free. 

Plate edges prepared to specification, edges cut 
by machine to .75mm of line; edges smooth at 
correct angle and slag free. 

Plate edges cut to 1 mm of line; edges smooth and 
slag free. 

Faults and defects remedied on occurrence. 



OFF-THE-JOB ELEMENT EMU 25- WELDING - DOWNHAND FILLET 

TRAINING SPECIFICATION I SKILL STANDARD 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Protection of Eyes Regulations, 

(e) Safe use of tools, machines and equipment 
including fume control equipment where 
required. 

(f) Safe earthing of equipment and job. 

(g) Safe methods of manual lifting. 

(h) Correct use of mechanical handling 
equipment, including use of hand signals. 

Welding terms and symbols. 

Assemble and operate basic manual metal-arc 
welding equipment used in shipbuildinglshiprepair 
industry. 

Select appropriate electrode and current for type of 
job and fillet size. 

Weld mild steel in relevant position - downhand. 

Follow specified welding procedures and 
sequence to minimise distortion. 

Recognise weld defects and their causes and 
apply appropriate remedies. 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

BS 499 (Part 2) symbols identified correctly. 

Shipbuilding and Shiprepairing Regulations 48 - 
51,59,73 - 74 complied with. 

Appropriate electrode and current used. 

BS 1295 or Classification Society requirements 
complied with. Welds free of defects i.e. porosity, 
slag inclusion, undercut, spatter free and correct 
fillet size. 

Distortion controlled to yard standard. 

Surface defects, porosity, undercut or lack of 
fusion remedied on occurrence. 



OFF-THE-JOB ELEMENT EMU 26- WELDING - VERTICAL FILLET 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

TRAINING SPEClflCATlON 

(a) Health and Safety at Work Act 1974. 

SKILL STANDARD 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Protection of Eyes Regulations. 

(e) Safe use of tools, machines and equipment 
including fume control equipment where 
required. 

( f )  Safe earthing of equipment and job. 

(g) Safe methods of manual lifting. 

(h) Correct use of mechanical handling 
equipment, including use of hand signals. 

Welding terms and symbols. 

Assemble and operate basic manual metal-arc 
welding equipment used in shipbuildinglshiprepair 
industry. 

Select appropriate electrode and current for type of 
job and fillet size. 

Weld mild steel in relevant position - vertical. 

Follow specified welding procedures and 
sequence to minimise distortion. 

Recognise weld defects and their causes and 
apply appropriate remedies. 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

BS 499 (Part 2) symbols identified correctly. 

Shipbuilding and Shiprepairing Regulations 48 - 
51,59,73 - 74 complied with. 

Appropriate electrode and current used. 

BS 1295 or Classification Society requirements 
complied with. Weld free of defects i.e. porosity, 
slag inclusion, undercut, spatter free and of correct 
fillet size. 

Distortion controlled to yard standards. 

Surface defects, porosity, undercut or lack of 
fusion remedied on occurrence. 



MODULE MU 2 - MACHINES (continued) 

LEVEL 2.2 

TRAINING SPECIFlCATlON I SKILL STANDARD 

(f) Correct use of mechanical handling 
equipment, including use of hand signals. 

Material Forming I 
Produce fore and aft shaped shell plates, bulbous 
bow dished plates, cones, square to round 
transformers using:- 

(a) Light/heavy rolls 

(b) Plate flanger 

(c) Hydraulic press I 
(d) Frame bender 

Appropriate machine for job selected. 

Finished work within 5mm of dimensions or 
template. 

MODULE MU 3- BUILDING BERTH/DOCK (UNIT ASSEMBLY) 
PREREQUISITE:- EMU 2, EMU 13 

LEVEL 3.1 

- - -- 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Safe handling of tools and equipment. 

(e) Safe methods of manual lifting. 

TRAINING SPECIFICATION 

( f )  Correct use of mechanical handling 
equipment, including use of hand signals. 

SKILL STANDARD 

Lining off 

Interpret and work to ships drawings. 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

1 Relevant information transferred correctly to job. 



MODULE MU 3 - BUILDING BERTH/DOCK (UNIT ASSEMBLY) (continued) 

LEVEL 3.1 
-- 

TRAINING SPECIFICATION 

Line off positions of deck and bulkhead openings, 
engine room seatings, sea valves, bulkheads. 

Position main datum lines, water and buttock lines 
on individual components. 

Establish ship's centre line, buttock lines and 
square lines to keel. 

Prepare and set up keel sights to correct'height 
and declivity. 

Line off moulded depth, freeboard draught marks, 
shell openings, paint lines and ship's name. 

Deck and shaft siting. 

SKILL STANDARD 

Dimensional accuracy to within 2mm. 

Dimensional accuracy to within 2mm. 

Best method to suit job requirements adapted. 
Dimensional accuracy to within 2mm. 

Keel sights levelled and set to within stated 
tolerance. 

Classification Society or owner's requirements 
complied with. 

Deck and shaft sited to within given tolerance. 

MODULE MU 3 - BUILDING BERTH/DOCK (UNIT ASSEMBLY) 
PREREQUISITE:- EMU 7, EMU 13 

LEVEL 3.2 

TRAINING SPECIFICATION I SKlLL STANDARD 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Safe handling of tools and equipment. 

(e) Safe methods of manual lifting. 

(f) Correct use of mechanical handling 
equipment, including use of hand signals. 

Able to work safely i.e, without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 



MODULE MU 3 -- BUILDING BERTHIDOCK (UNIT ASSEMBLY) (continued) 

LEVEL 3.2 

MODULE MU 3 - BUILDING BERTHIDOCK (UNIT ASSEMBLY) 
PREREQUISITE:- EMU 6, EMU 13 

LEVEL 3.3 

TRAINING SPECIFICATION 

Levelling and Aligning 

Position main datum lines, water and buttock lines 
on ship, berth and in shop on individual items 
using:- 

(a) Oumpylevel 

(b) Theodolite 

(c) Water level 

(d) Clinometer 

(e) Spirit level. 

SKILL STANDARD 

Instruments used and cared for in keeping with 
manufacturer's instructions. 
Completed work to within 1 mm of tolerance in 
specification. 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

TRAINING SPECIFICATION 

(c) Use of protective clothing and equipment. 

SKILL STANDARD 

(d) Safe handling of tools and equipment. 

(e) Safe methods of manual lifting. I 

Able to work safely i.e. without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

(f) Correct use of mechanical handling 
equipment, including use of hand signals. 



MODULE MU 3 - BUILDING BERTH/DOCK (UNIT ASSEMBLY) (continued) 

LEVEL 3.3 

TRAINING SPECIFICATION I SKILL STANDARD 

Erection 

Erect ships structures-double bottom units, deck 
and shell panels, hatch coamings, deckhouses. 

Position and secure units by shoring, horning and 
tying. 

Use erection aids:- wire ropes, shackles, 
shorejack boxes, warricks and shores. 

Units placed and aligned to within 5mm of required 
dimensions. 

Units positioned to within 5mm of required position 
and secured safely. 

Aids used safely and to standard of company 
practice. 

MODULE MU 3 - BUILDING BERTHIDOCK (UNIT ASSEMBLY) 
PREREQUISITE:- EMU 5, EMU 13 

LEVEL 3.4 

TRAINING SPECIFICATION 1 SKILL STANDARD 

Safe working practices, safety precautions and 
good housekeeping with particular reference to:- 

(a) Health and Safety at Work Act 1974. 

(b) Shipbuilding and Shiprepairing Regulations. 

(c) Use of protective clothing and equipment. 

(d) Safe handling of tools and equipment. 

(e) Safe methods of manual lifting. 

(f) Correct use of mechanical handling 
equipment, including use of hand signals. 

Assemble and fair auxiliary seatings, tanks and 
minor bulkheads. 

Assemble, erect and fair sub-units, girders, 
transverses, frames, deck and shell panels and 
major bulkheads. 

Use fairing and levelling aids, including plumb 
board, plumb bob, spirit level and water pipes. 

Lift, transport and position materials. 

Able to work safely i.e, without injury to self, other 
persons or damage to tools, machines or 
materials. 

Appropriate codes of practice and company safe 
working procedures complied with. 

Correct material for job selected. 
Finished job within 3mm of specification. 

Correct units for job selected. 
Finished units within 3mm of specification. 

Assembly and fairing aids used minimally. 
Structures aligned and level to within 2mm. 

Correct slings and techniques used. 



APPENDIX C 

TRAINING REQUIREMENTS FOR GERMAN SHIPBUILDING OCCUPATIONS 



Job specification for vocational training 

Boilermaker and tank construction worker 
(in-plant training) 

State-approved by decree of the Federal G e m a n  Economics Minister - 
I1 A 4 - 2262/56 dated August 4, 1956 

Duration of training: 3 years 

Activities: 
Marking out and machining of parts for pressureless and pressurized boilers, tanks and 
larger pipe systems, using non-alloy and alloy structural steels 
Matching and fitting these parts and preparing boilers and tanks for dimensional 
checking and pressure testing 
Care and maintenance of machinery, equipment and fittings 

Skills and knowledge to be imparted during training: 

Essential items: 

Familiarization with main and auxiliary working materials, their characteristics and 
their machining and utilization potential 
Basic metalu-orking skills: 
Basic work in the following areas: measuring, scribing, center-punching, stamping, fi- 
ling, sawing, boring, reaming, sinking, thread cutting by hand, forging and hardening 
simple tools, sharpening by grinding 
Use of hand chisels, crosscutting 
Use of hand grinders 
Straightening and bending by hand and mechanically 
Flanging and neck forming 
Transfer and marking out of simple involute curves. preparing sheet metal templates 
Fitting elements of boilers, tanks and pipework together 
Shrink fitting 
Trimming sheet metal sections 
Hammering (forge work) 
Cold and hot riveting by hand and mechanically 
Hand mortising 
Inserting stay bolts 
Pipe bending, flanging, internal rolling, opening out with mandrel, trimming 
Fitting and sealing pipe fittings. assenlbling boilers, tanks and pipework 
Preparing boilers and tanks for pressure testing 
Tack welding - oxy-acetylene and electric 
Osy-acetylene flame cutting 
Familiarization with the relevant accident protection and industrial safety ~.egulations 

Desired items: 

Dishing bases of vessels 
.Assisting on shears and bending machines 

\V. Benclsmann Verlag KG Bieieieia Besteii .Sr i 3 6  007 01 
Bcruisbild Kessel- und  Behaiterbauer,  englisch 



Job specification for vocational training 

Lathe operator 

State-approved by decree of the Federal German Economics Minister - 
I1 B 5 - 46 67 10 - dated March 1, 1962 

Area of activity: Machining parts of machinery, tools and plant from steel. castings, non- 
ferrous metals, pressed materials and plastics on chip-removing machine tools, in parti- 
cular various patterns of lathe 

Duration of training: 3 years 

Skills and knowledge to be imparted during incompany training: 

Reading production drawings 

Characteristics of main and ancillary materials, their uses and machining potential 

Basic skills in the machining of materials 

Simple work on shaping and milling machines 

Work on the engine lathe in steel, on castings, in non-ferrous metals, pressed materials 
and plastics, and also with carbide metal tools up to the maximum precision limits and 
equivalent surface finishes, in various patterns of chuck, between centers, on the facing 
plate, with the steady and with special clamping fixtures 
Measuring and marking out 
Clamping and aligning workpieces 
Setting up lathes 
Grinding tools 
Straight turning and facing 
Facing 
Boring, center-boring 
Reaming 
Taper turning 
Slotting, rebating and recess turning 
Pattern turning 
Knurling and bordering 
Turning and cutting single and multiple pitch internal and external threads of all custo- 
mary patterns with threading tools, taps, dies, cutting heads and chasers 

Care and maintenance of machines, tools, measuring gear and other working equipment 

Knowledge of accident prevention regulations and first aid 

Desirable items: 

Work on the turret, facing and vertical turret lathes, the copying lathe, the grinding ma- 
chine and on boring and milling machinery 

Lapping and honing 

Lathe turning with diamond and ceramic tipped tools 

W. Bertelsmann Veriag KG Bieiefeid Bestell-Nr. 12 36 004 01 
Berufsbild Dreher, englisch 



Job specification for vocational training 
Mechanic 

(practical training) 

Duration of training: 3 1 /2  years 

Area of activity: 
Roughing and finishing parts for small items of equipment and machinery, fitting prior 
to assembly 
Assembling small items of equipment and machinery, testing and aligning 
Making up simple tools and fixtures for the production of apparatus and machinery com- 
ponents 
Repairs to small items of equipment and machines 
Care and maintenance of working tools, machines and equipment 

Skills and knowledge to be imparted during training: 

Essential items: 

Measuring, marking out, center-punching 
Filing, chisel work, sawing 
Fitting, scraping 
Boring, reaming, sinking, thread cutting 
Straightening, bending 
Riveting 
Spring winding 
Forging simple workpieces and tools; hardening, grinding and sharpening 
Soldering and brazing 
Simple turning, planing and milling work 
Simple sheet metal work 
Draw-polishing 
Assembly, testing and alignment of small items of equipment and machines 
Care and maintenance of working tools, machines and equipment 

Desirable items: 

Simple grinding work 
Production of simple parts by spinning 
Pickling, painting, dyeing 
Simple welding and flame cutting 
Heat treatment of simple workpieces 
Broaching 

W .  Benelsmann Verlag KG Bielefeld Bestell-Nr. 12 36 007 01 
Berufsbild hlechaniker, englisch 



Job specification for vocational training 
Mechanical fitter 

(in-plant training) 

Duration of training: 3 l / 2  years 

Activities: 

Roughing and finishing parts of machinery and apparatus, fitting prior to assembly 
Assembling, testing and starting up machinery and apparatus 
Repairs to machinery and apparatus 
Care and maintenance of working tools, machines and equipment 

Skills and knowledge to be imparted during training: 

Essential items: 

Familiarization with the main process and ancillary materials, their characteristics, utili- 
zation and machining potential 
Measuring, marking out 
Filing. scraping, chiselling, sawing 
  it tin^ 
Boring, reaming, sinking, thread cutting 
Straightening, bending 
Riveting 
Spring winding 
Forging simple workpieces and tools 
Soldering and brazing 
Simple turning and planing work 
Hardening and sharpening simple tools 
Assembly 
Care and maintenance of working tools, machines and equipment 

Desirable items: 

Simple milling and grinding work 
Pipe bending, flanging and fitting 
Simple welding work, flame cutting 
Heat treatment of simple workpiece: 

it'. Beneisnlann Veriag KG Bielefeld Bestell-Sr. 12 36 001 01 
Berufsbild ~laschinenschlosser. englisch 



Job specification for vocational training 

Woodworking-trade mechanic 
Specific trade: seating and frame industry 

Woodworking Trade Mechanics' Vocational Training Order dated June 28, 1974 
(Federal Gennan Gazette I, page 14121, $$ 1, 2 and 3 

Duration of training, specialised trades 

Vocational training lasts three years. Before the third year of training a choice can be 
made among the following specialised trades: 

Furniture and cabinet-making 
Interior finishing, building-accessory and shopfitting supply industries 
Seating furniture and frame manufacturing industry 
Box, crate and pallet industry 
ivIoulding and frame industry 
Parquet industry 

(1) Shared vocational training for all these specialised trades must at least co- 
ver the following skills and knowledge: 

1. Knowledge of the nature and properties of various types of timber, their processing 
and their uses, of wooden and plastic materials and of metals and other auxiliary sub- 
stances 

2. Interpreting and producing sketches and drawings 
3.  Processing and working wood and plastics by hand 
4. Use of binders, in particular glues and adhesives 
5 .  Processing veneers 
6. Treating wood and plastic surfaces 
7 .  Carv ing  out test work 
8 Basic metalworking skills 
9. Basic knouqledge of mechanical, pneumatic, hydraulic and electrical processes on ma- 

chines and equipment 
10. Setting up, operating and maintaining machines, equipment and fistures for wood- 

working and ~vood processing 
11. Tracing and eiiminating faults on machines, equipment and fixtures for ~vooawor- 

king and wood processing 
12. Knowledge of the design and assembly of ~ o o d w o r k i n g  industrl: products 

W Beneismann Yerlag KG Bielefeld Besteii-S:. 12 36 021 02 
.Ausbildungsberufsbiid Holzmechan~ker .  Fochrichrung Sitzrnobel- und Geste!lindustric, engliwk 
.Also at.niiablc in German: :est o i  \C'oodn.orking Trade .\lecha~lics' \-oca:lonal Training Orde r  -- C):ccr 
S o .  61 02 080 62 



13. Production of parts 
14. Assembly of ptefabricated parts 
15. Production of jigs and fixtures 
16. Maintenance and repair of tools 
17. Knowledge of work and company organization 
18. Industrial safety and accident prevention 

(2) Vocational training for the specialised trades must cover, in addition to ex- 
teqion and deepening of the skills and knowledge stated in Para. 1 No. 10, at 
least the following skills and knowledge: 

For the specialised mechanic in the seating and frame industry: 

a) Fine-finishing of surfaces 
b) Assembly of parts to fonn seating furniture and frames 
c )  Knowledge of upholstery materials and techniques 



Job specification for vocational training 

Woodworking-trade mechanic 
Specific trade: seating and frame industry 

\Voodn.orking T:.ndt. Mechanics' Vocational Training Orde r  ciated J u n e  28.  1974 
(Feder;tl Gcrmatl  C;nzctte I ,  page 1.1121, $ S  I ,  2 and  3 

Duration of training, spccialised trades 

\*oc~atlon:rI t rn i l~ l [ ig  iasts  three  yc:t~.s. Beio!.c !he third yeat. o i  trainlng :I cnoicc. can be 
made  ; I ~ I O I I L '  :he fo l io~ving specialised trades:  

Furn i tu re  a n d  cabinet -making 
I ~ ~ t e r i o r  f inishing,  buildiug-accessory and shopf i t t ing  s u p p l :  industries 
Seat ing :'drni;i~!.c. and  f l a m e  manufactur ing indust[> 

Bos ,  cra te  and  palie! indus tn .  
JIoulding and  f rnr~le  indust ry  
P:~rquet in dust^: 

(1) Shared vocational training for all these specialised trades must at 1e:tst co- 
ver the following skills and knowledge: 

I K!~o~vleciqc of :he na tu re  2nd proper:ies of v:i:ious types o i  r imber ,  t!?ktir processi~lg 
a!ld the i r  .:scs, of +bvooden and p1as:ic nl:tte:.iaib and  of metals and  ~ t i l ~ ' ! . n u s i l i : ~ r y  sub-  
5 tiIIICeS 

1 Interpreting and  producing sL:etches and d: .an . i~~gs  
:3. P:*ocessit:g and  ?.orking ~ o o d  r ~ n d  plnbtics b' hand 

4. Cse of bi:lders, in par t icular  glues a n d  ad!~esi\.cs 
.i. P:ocessing 1.cneers 
6 Treat ing ~ o o d  al:d plastic surfaces 

7 C:try:ing out test n.ork 
8. Basic meralu.orki!ig skil ls  

Basic knoiviedgt. (31 mecl~anical ,  pncunlarlc,  h > , d r a u ~ i ( ,  n:id e!~c: r~c; i i  !::.occsse.: o n  ::I;,- 
chines a n d  equinnlent  

10. Set t ing  up,  o!~e:':c!in,o and  main:aining n?achines, eqi:ig:::e!lr and  fl:.::u:es for :vc?nd- 
:vorking and  -.vood processing 

! 1 T:nci!lg 2nd e!i!:;it~a:ing f au i~s ;  on machines,  cauiynlt'!?: c~ni i  :is:a!.e:, !o:. ~ v o I ) ~ \ ~ . . J I . -  
k111g and  ivoc,a processing 

!7. E;non.ledge of t h e  design a n d  assemb!y of ~voodu-orkiny inc1:lstr:; !)~.od~ic.ts 



13. Production of p a n s  
14.  Assembly of pi.cf:~h~*ic:~ted parts 
13. Production of jigs and fixtures 
16. ~ln in tcnancc  and repair of tools 
17, Knowledge of work and company organization 
i X .  Industrial safety and accident prevention 

Q) Vocr\tional training for the specialised trades must cover, in addition to ex- 
tension and deepening of the skills and knowledge stated in Pnrn. 1 S o .  10, nt 
least the following skills and knowledge: 

For the >l)ecialisc.tl ~ilech:\l~ic i n  the sc:iting and frnlnt. intlustry: 

a)  Fine-finisi~ing of ? ~ ~ r f a c e s  
D J  Xssernbly of parts to form seating furniture and frames 
c 1 Klio\viecige of uptlolst e r y  materials anci techniques 



Electronics mechanic - energy supply 

Job specification for vocational training 
Electronics mechanic - 

energy supply 

Vocational training must cover at least the following knowledge 
and skills, based on those stated in §§ 3 and 5 (for the electrical in- 
stallation mechanic). (Training period: l l / z  years.) 

1. Extending knowledge of electrical plant construction: 

Drawing up technical documentation 

Construction and operating characteristics of electrical machines 

Construction and operating principle of switchgear and distribution equip- 
ment, mains grids and protective devices in energy-supply engineering 

Basic principles and circuitry of electronics and their applications in switching 
systems 

Basic principles of control and regulating technology and their applications to 
electrical operating equipment 

Basic t e r n s  in lighting and illumination technology 

Industrial safety and accident prevention 

2. Skills in and knowledge of assembly, installation, wiring and connecting 
procedures: 

Further instruction in the assembly of electrical devices and operating equip- 
ment 

Funher  instruction in the wiring of energy supply circuits 

Further instruction in the production of conducting electrical joints 

* )  The $I, paragraphs,  numbers and l e t t e n  stated here and overleaf refer to  the f ede ra l  
German Order concerning Vocational Trainihg in Electrical Engineering, dated Decem- 
ber 12. 1972 [Fed.  Ger.  Gazette P a n  I ,  pages 2385-2440) 

W Benelsnlann Verlag KG Bielefeld Bestell-Xr. 12 36 016 02 
Ausbildungsberufsbild Energieanlagenelektroniker. engiisch 
.Also available in German: job descriptions, vocational :raining specification3, vocationai 
f r a i n ~ n g  curricula and examination requirements (folder) for multi-stage training in elec- 
trical engineering - Energy supply plant engineering - Order No. 12 35 3106 44 



Electronics mechanic - energSP supply 

16.-. 3.- 3. Skill in and knowledge of measuring, testing and start-up procedures: 

16.-. 3. a Further instruction in the measurement of electrical values 

16.-. 3. b Further instruction in the measurement of non-electrical values 

16.-. 3. c Further instruction in the checking of electrical functions 

16.-. 3. d Starting up devices and equipment for energy supply 

16.-. 4.- 4. Skill in and knowledge of the repair of electrical energy supply equipment 

16.m. 5.- 5. Skill in and knowledge of the maintenance of electrical energy supply 
equipment 



Electrical installation mechanic 

Job specification for vocational training 

Electrical installation mechanic 

Duration of training: 2 years 

Vocational training must cover at least the foilowing knowledge 
and skills: 

1 .  General knowledge 

Working and auxiliary materials 

Interpreting technical drawings 

Using books of tables and reference books 

2. Skill in and knowledge of materials processing: 

lleasuring and testing 

Marking out, centerpunching, applying identification marks 

Filing 

Sawing 

Drilling, sinking and reaming 

Thread cutting 

Sharpening by grinding 

Parting-off, using shears, perforating 

Straightening 

Bending 

Turn ing  

* .  The 5 3 ,  paragraphs.  numbers and letters stated here and on the folloivlng pages rein: to 
:he Federal German Order concerning l 'ocational Training in Electricai Engineering, 
dated December 12. 1 9 i 2  (Fed.  Ger Gazette Par,  !. pages 2385-3440) 

'iV Beoeismann Verlag KG Bielefeld Beste1l.Sr 12 36 014 04 
.Ausb~ldungsberufsbild Elektroaniageninstallateur, englisch 
.Also airailable in German: job descriptions, vocational training specificat~ons.  ~ ~ o c a t i o n a l  
:raining curricula and esarninatior. requ:rements ifolderr for nlulti.stage rrlrlning in clec- 
;rl?al engineering - 
Energy supply equipment technology - Order No. 12 35 3!U6 4 4  



Electrical installation mechanic 

3.0. 3.- 3. Skill in and knowledge of jointing techniques 

3 . 0 .  3, a Soft soldering 

3 7 .  3. b Using adhesives 

3.0. 3. c Riveting 

3.0. 3. d Threaded connections 

3.-. 4.- 4. Knowledge of e leq t r id  engineering 

3.-. 1. a Conducting and nonconducting materials 

3.-. 4. b Interpreting c i m i t  diagrams 

3.0. 4. c Basic electrical theory 

3 7 .  4. d Electrical and electromechanical components 

3 . 0 .  5.- 5. Skill in and knowledge of electrical engineering 

3.-. 5. a Pmcessing and preparing electrical wiring 

3.0. 5. b Producing simple windings 

3.0. 5. c Preparing electrical components for installation 

3.0. 6.- 6. Skill in and knowledge of asscmbly work, wiring and connecting 

3.0. 6. a Assembling components 

3.-. 6. b Wiring and connecting 

3.0. 7.- 7. Skill in and knowledge of meauring and testing procedures 

3.0. 7 .  a Measuring electrical values 

3.-. i. b Testing current flow paths and the continuity of wiring 

3 . 9 .  8.- 8. Knowledge of industrial safety and accident prevention 

5.-. 1.- 9. Extending knowledge of e lec t r id  engineering and its ~pplication electrical 
equipment construction: 

5.-. 1. 3 Interpreting circuit diagrams 

5.-. 1. b Further study of electrical theory 

5.-. 1. c Electrical and electromechanical components 

5.-. 1. d Industrial safety and accident prevention 

5.-. 2.- 10. Extending knowledge of and skill in jointing techniques 

5.-. 2. 3 Brazing 

5.-. 2. b Welding 

5.-. 3.- 11. Skill in and knowledge of assembly, setting-up and attachment work 

5.-. 3 .  3 Assembling electrical operating equipment 

5.-. 3. b Setting up and attaching electrical energy supply equipment 



Electrical installat ion mechanic 

12. Skill in and knowledge of wiring installation, circuitry and connecting 
methods 

Processing and preparing energy supply wiring and cables up to 1 kilovolt (kV) 
rating 

Installing wiring and cables 

Producing electrically conducting joints 

13. Skill in and knowledge of measuring and testing procedures 

Measuring electrical values 

Checking electrical functioning 

Measuring non-electrical values 

11. Skill in and knowledge of repair and maintenance work on electrical in- 
stallations 

Repairing electrical installations 

Maintenance work on electrical installations 



Job specification for vocational training 

Motor mechanic (repair work) 
(for practical training) 

Duration of training: 3 112 years 

Activities: 
Repair of motor vehicles (automobiles, trucks, motorcycles): 
Identifying faults and damage on motor vehicles 
Rough and final machining of parts 
Assembling, fitting and installing all  assemblies 
Eliminating faults and damage on motor vehicles, including the electrical system 
Testing motor vehicles, including road testing 
Care and maintenance of working equipment, machinery and fittings 

Skills and knowledge to be imparted during training: 

Essential items: 

Basic metalworking skills 
Basic work in the following areas: measuring, marking out, filing, chiselling, sawing, 
scraping, fitting, boring, reaming, sinking, hand thread cutting, straightening, bending, 
hammering, riveting, stamping, soldering and brazing, cutting with shears, forging sim- 
ple items, hardening, sharpening by grinding 
Simple gas welding work 
Simple lathe operation 
Identifying faults and damage on motor vehicies (including accompanying the driver on 
road test runs) 
Rectification of simple faults and damage on motor vehicles, including the electrical sy- 
stem: 
Removing and stripping down parts and assemblies 
Repairing parts and assemblies 
Rough and finish machining of new parts 
Assembling, fitting and installing parts and assemblies 
Simple repair work on chassis and body 
Maintenance of motor vehicles and their parts 
Care and maintenance of ~vorking equipment, machinery and fittings 

Desirable items: 

Simple milling and planing work 
Heat treatment of simple u~orkpieces 
Precision boring and honing of cylinders 
Simple repair work on diesel-engined vehicles and vehicies operated on local fuels 
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