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;.:y \-.:01,.i: fo1' t:-:e ~e;-111blik of t·:~l ta C·}:-:-·~.e~:.::e,J 011 

1~. ~a~:13:~ an1 te~mina~ed 0n 27. ~arch, 1?~~. 

On 13. Febrt~ary I had a first appointoent in the 

~o-ve~~~2~t-~1ildi~g (Castille) in V8lletta, the 

e 0 pit:ol of E.<i.1ta, '.·dth Vr. Fiorini L-o-.-:c?l, Seer-etpf·y 

to tr.e t-~inistar of Education end Yr • .Fe31~:c~, 

:::y UNIJC job - C:esc riptic.n ::-i.nd explsi n~d Lo·,.; I 

staved at tte Fell 0~~a~~ :~stitute in F~0la 
v -

In a:r~:'3·.-:er to my r~q·1est he handed me a list of the 
J • • t ~f c:: s.cn.ing s ,a1 , 

for t'.-,e fo11r y.~:-'J·2s of t::'::'l:i ni ;~g;··hythrn. 

·,·:e disc •::::.sed the te&chiP.g subje·~ts of th:? s:-·J: "!'.'">11s. 

-::r~dnstr-i:~l - S1~ctronics. 

After an in - rtepth - assess~ent of the facilities 

and er~11ir- ::8nt of the Insti t1_1te, I co-icentratr. .. ~ on 

Tn so dr:i~:~ I ;L-,ed thf? ti.-.1'? +_-qb1_.;s ~s a :::).l'iGe. 

cir.d the ~1,.;.~e··~ts r10V·s Pi!·.rl ::ifte.c the lect;,;r:.?s 

I dL;1;1r.:;~d tbeir p:"oblr::r.s · ... ith ~e~c\e.'.."3 A:-,d f~t;:::i::r:l;s, 
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Ti'kewi.se I watd:ed t::e prRctical trair.ing in the 

J aboz.'3 tories to '-°-·~=tin a t;e::eral i::-,~;:·.~ssion of t'.'".e 

utilization of t~e e1ui~~ent. 

I concl~~ed ~y ~ctivities at t~e ?el!en~~~~ Insti-

"Int~-oj1_;ction to the Theory of 

l~i~h (:=:dio) - Freq~Jer:z.y - Lires" 

to s~in an it::_s;:'ession of the fo~1-·tt-y-::&r t:-·air-,'=es' 

s~er,dard. 

After co1~leLi~g my infor~at:on ~ste~ial for tte 

!el}e~berg :nstit~te, I cha~g~d over to the 

~~xxs: ~ech~ical I~stitute. 

At tr.e ;>xx?-r °:".:cf:r'.i•:::'.'l :r:sti·t·.;.~e, ·,...hich t.c;:iir.s 

en~i~ae~in~ ~echnicians, car ~ect~nics a~d autc-

~otive electricians, I contacted first of all 

After an intensive introduction to the school's 
facilities, I st~rted attending the lectures, follo~ing 

a p~eviously a5~ead sctedule. 

I not only observed the technician~·courses, which 

::.hy be devP.1op;:-d into a "Centre of ii:xcellf:r,ce" but 

H1so tl":e other, 10·.~·er c01H'::;es, in ""d:::r to f;;JT!ili.r-icize 

~yself with t~e initial and Lnte~~ediate training 

";~· tr.e ·."0111-c -be t:;chniciA~s, p1P<cin~ special 

e~pt~2is on the p~~ctical trai~ing in tha labor8t0ri2~. 
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3.1. After completing my information on the Naxxar 
Technical Institute, I discussed with ~r. Fearne, 
~r. Fiorini Lowel and Kr. ~orris Abela, the Secre
tary of the Prime ~inister, the pcsibilities of 
realiziation of the "Centres of Excellence". 

4.1. 

These conf'erences &ave me an opportunity to report 
on my £indings ~t both institutes, while the 
Go-vernment officials ~ade proposals to expand the 
school~ and eliminate shortcomings. 

During my stay on ~alta, I took every opportunity 
to visit Maltese - industrial firms and·other 
institutions, where graduates of the Fe~lenber~ 

/ 

Instit'ue or the I\axxar Techni.cal I11stitute ~l're em-

ployed. 

I surveyed their jobs and conducted discussions 
with both the technicians and the management of 

the fims. 

4.2. Visits to Maltese institutions and industries: 

Power Station 
Brands International LTD 
Farsons Brewery 
Y.alta Dock Yard 
University of ~alta 
Deutsche Welle Yi.alt~ 

Telemalta 

5.1. I wrote a provisional report_aod left behind 
two copies tor the Go--verr.oent of Y.alta. 

~1 assignment as Industrial Training l.dvisor 
in Malta te~inated on 27. ¥.arch 19e5. 
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In-Depth Assessment in 'l'vo Potential 
11Centf·es of Excelle:1ce 11 

RP/rAT/84/001/11-01/~1.5.A 

TECHNICAL REPORT 

I. FELLENBERG TRAINING CENTRE FOit INDUSTrtIAL ELECTLK>NICS (Fl'C) 

1.1.1. nistory: see Appendix No. 1 

FTC offers an Industrial Electronis course for ~ech-

nicians. 
One course 
gapacity: 

has a duration of 4 years. · 1'., 
18 students are admitted every six month \ . 
therefore, 18 • 4 = 72 students would 
be the ideal standard. 
The cur~ent loss rate is about 3 per year 
therefore 63 students are at F'I'C now. 
(This is the average value) 

For t~e ~irst two years the training consists of 
lectures with practical training. 
The last two years they alternate between theory 
at school and practical work in Malta fact?ries 
(The students receive LM 15 per week from the 

Go-vernment). 

The level is technician le~el, but is confined to 

Industrial electronics. 
The "incomplete" Diploma is therefore not recognized 
by countries other than Y.alta. 

The trainees need es entry qualification: 

"0" - Levels in physics and mathematics. 
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During the first two years the training consists 
of lectures and practical work: 

See·: 

1. Electronics laLoratory 
2. l":t:chanical pract_ice 

Basic skills, such as 
drilling, lathing, a.s.o. 

Appendix No. 2 
Extended Skill Training Scheme 
Course Schedule 
Appendix t;o. 3 
Course run at this Centre 
(Own table of FTC) 
Appendix No. 4 
Syllabus of all four years 
Appendix No. 5 
Example o~ time table 
Appendix No. F 
Job Opportunities 

Staff and Skills Comoosition - ·-·--
The FTC staff comprises ten teachers including 
the Head. 
All teachers are full-time teachers. 

Age of teachers: Between 30 and 45 
Qualification : Four B.~c's the other teer,hers 

have lower qualifications. 

See : Appendix Ko. 7 
List of teaching staff 
Qualifications and Teaching Subjects 

The sujects te1Jght can be compared with technician 

level. 
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~ethodologies snd Work Routines 

~uring my assessffient of lectures, I noticed 

the following: 
The ir.ain problems are 

2. Typical weak:ess in answer processing. 
b. Ko constant flow of infori:iation during the lessons. 

c. lio use in made of simple aids lik!: \!ol()ured 

chalk. 
d. Standardized formulas are ~~t gP.nerelly used; 

so when they are, they are not clearly de
fined for the students (e.g.: u~it equa~ions). 

e. No use of ~emonstration equipment during 

lectures. 

Therefore some teachers Leeds soffie training in 

~ethodology and teaching-techniques. 
Some of the teachers display, however, plenty of 
teaching expierience and meet all requirements. 

So~e teachers consider the time for preparing the 

lectures as too short. 
The average time for teo~hing is 32 lessons per 
we1?k which exceeds the teaching time e.g. in 

Germany by about 8 lessons per week. 

For the current subjects of teaching the handouts 

for the students are fully satisfactory. 
The teachers have their own handwritten ore typed 

papers, prepared by thereselves. 

There are a few demonstration possibiJitiee for 
oszillators or multivibrators (PE¥.), but they 
are kept in storage and not used. 
B~t even it they were being used, ttey w~uld not 

meet the require~ents. 

For engineering science, e.g. no demonstrat".on 

caterial exists. 
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The institute h~s two overhead proj~ tors, which 

are very rarely used. 

Lecture 'l1echniQues: 

During the lectures most teachers present their 
subjects mostly by reading from their own teaching 
guides. The studeuts are not actively envolved, 

exept when they have questions. 
Lessons are not begun and finished in accordance 

with the time tabl~. 
The students do not prepare their own notes on the 
sujects ta~ght. Instead they are dicta~ed by the 

teacher. 
Questions and answer ga?nes are very ra~ely used. 

Repetition ar:d Revision: 

A decisive factor for a student's snccEss or failure 
is repetition or, before examinations,th~ re

visions. 
These a:;:-e mostly practiced by the teachers in 

tbe following way: 
The proble~ is written on tbg blackboard or dic
tated by the teacher. Then t~1e students attempt 
a solution on their o•.fll. 
The solution is not al•-•.qys dicussed at the end 

of the lesson. 

Practical Training: 

During the practical training (el~ctronics) in 
last twc · yearFJ the students ar·e mostly left to 

their own resources. 
Therefore the time required for each problem 

is compe~atively long. 
But teachers a.:·e generally available to help. 

The mechanical t~aining is very good and of high 

standard. 
These l~s~ons are very well prep~red. 
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Examinations: 

The level or exa~inations and tests corresponds 

fuJ.ly to the subjects or teaching. 

See: Aprendix No~ 8 
Examination: Electricql T~chnology 

1.1.5. Premises and F~cilities 

Note: 

Even how the existing facilities are raTher srr.Rll 
and therefore ha1iily meet tt.e requirements. 

Currently being used are: 

Offic-?s: - -
1 room for Head-~aster 
1 r0om for secretary &nd office 

equi:kJmem~ 

1 room for all teachers, which is 

absolutely too small 

Re~nce l~ba!I.!_ 

Only the few books available in the Hegdmaster's 

and i~ the teachers' office canbe used by the 

student.a. 

Classro~ 

One drawing-room, which is eouipped with 18 
drwir~g-boards. These are in an adequate con
dition. The entire equipment including the black

board is comperatively old. 
It is worth considering whether the blP.ckboa1ds 
and the entire rurnit,i.re in the c 1 assrooms should 

be replaced. 

One lecture-r~~~-for th~~El.t equipped for 18 stu
dents. The blackboard is too small and there are 
no possibilities tor practical demonstrations 

dnring the lef3sons. 
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One lec~ure-r~, which is also used as a labo
ratory, has 18 workbenches suitable for practical 

electronics traininf. 
All me:::.suring stati·Jns are equipped. with 220 Volt 

sockets. 

One lecture-room and laborato-;:y for 18 students 
to conduct lectures and solve practical problems. 

One laboratory-r~ for practical ~ork in ffie~ha

nical er-~~~eering. 
The f'scili ty is well equipped with e:10ugh stations 

for the students. 
The ~acbinery avail~ble co~prises: 

4 lathes 
3 drilling ffiachines 
1 hocksaw machine 

sheet rr.etal machines 
2 types of shering ~achines 

as well as a numter of other small~r ite~s. 

See: Appendix No. 1 
Workshop: r.echanical training 

One store-room where all electronical training 

eq~ipmcnt is kept. 

The electronics lebs can be equipped, depending 
on the subjects being taught with the following 
items, which are stcred in the room mentioned 

under 1.1.5, 

Sr.:e: Appendix No. 9 

The entire eqlJipr.1ent should be overhauled as far 
as Cl!l ibration and general condition a:. .. e concerned. 
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~any of the electronic plugs and-sockets (connectors) 

are corroded &nd cause connection proble~s during 

practical training. 

According to the res:onsibl~ teac~~r in char[e, 
the first year students work only one practical 
project. T"~is includes a relay circurity with cable 

installation and solaering training. 
All ott.er problems are handled with tee "Fischer Eoxesr.-

There is only or.c ~ Technicia11 ·,.:ho is re~ponsible 

for the IBaintenance Of tbe ele~tronic equipffient; 
tteref ore most or-~be technical w~rk is done by the 

te&cher·s. 
•I'f.e equi9sent and the store of expend&ble materials 

li~e integrated co~ponents and other electronic 

parts are satisfactory. 

A video recorder is available, but video tapes are 

in German and therefv~e need translating. 

See: Appendix No. 10 
List of videc.s 

1.1.?. Industries Served and W~~-~.!!g...f!?eT)§ of_ Conta~!ing 

them 

In the third and fourth years of training the 
students are assigned to several firm in the country. 
Therefore it is not necessary to develope a 
special ccntact to industry for the etuc.en ts benefit. 

See: Appendix No. 6 
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1-!ane.:<:err,ent ~nd Financing ___ ,,.,.. __________ _ 

The Eead~aster of school ~r. Lc:~re~ce D. Zamnit 
is responsil le for all occurrences at the in.sti tute. 

Ee is ~ubordinated to the Department of F.tiucation. 

Ee is responsible for the efficiency of education, 
tte observance of t:·,e syllabus during the running 

training a~d the time table. 

The adrr:inistrarive staff consists of: 

1 secretary 
"l tec1.nician (equip:r.ent store) 

1 cai:eta".~er 

The institute is fL1anced by the Go-v-".?rnement of 

v~1ta. 

~te a~o~nt of fir.sncing is adequate to the education 

r.!i :;sion. 
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Additional Innuts for the "Centres of Excellence" 

Proposed Inputs to the Go-vernment of ~alta 

The training and teaching system should not be 

chaPged. 
A second floor and therefore certain equipment 
for tr.a t1-aining of addi tiona.l students is required. 

The Go-vernment of ~alta would be ready to arrange 

for that. 
The GJ-vern.ment would be able to provide six en
iineers, who are currently being trained at the 

University of Malta: 

4 Electrical or electronic engineers 

2 ~echanical engineers. 

Upon completion of their tr&inir.s ttese teochers 

would be about 24 years of age. 

1.2.2. The trainees of other cou~tries should not be 
separated from the Maltese trainees. 

Inte~ration is recommended. 

The students should live with Maltese families in 
treir flats or houses, to prevent social isolation. 

It is exrected that a variable number of students 

will ~ome from foreign conntries. 
These treinees should be familiar with the English 
lc::nguage and should meet same entrance requirements 

as the ~altese students. 

Lessons will be conducted in English. 

Facilities for practical training could be provided 
by the ?J:altese Go~vernment, so that foreieners will 
receive the same practical training as the Maltese 

students. 
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1.2.3. According to the ~altese authorities a canteen 
does not ap?~ar to be necessary, because the Y.al
tese people are so close together and the bus

connections are frequent and inexpensive. 
E0~ever, a canteen seems advisable is recom:~ended. 

1.2.4. The libary of the Paola Institute might be used by 

the FelJenberg students. 
This cculd be arranged by Maltese authorities. 

1.3. Reco~~endations 

Froposed Input3 TO UNIDO 

a). Contro!_~nd Automatic Cpnt,!'ol En~erinE,: 

Owing to the rapid changer in modern technoloeies, 

a rapid development cf technicians trail!ing is 

necessary. 
:::>ue to the fact that much of the equipment 
which is used by Kalta industries applies con
trol circurity it appears nece~sary to intro

duce the subject of 

Control and Automatic Control Engineering. 

It is propvsed that this subject should st~rt in 
the third year and should be taught throughout 

in the third and fourth years. 

For this new subject the following syll~bus 

is proposed: 

Sae: page 11 
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Frop~sed syllabus: Control and Automatic Control Engineering 

Third year: ~ periods per week 
Fourth year: 2 periods per week 

1. Knowledge a\lout fUnd9rr.entals of control and automatic 
control engineering 

1.1. Definitions 
(Blockdiagram of automatic controlled system and open 

1.2. 

2. 

2.1. 

2.2. 

3. 

3. "i. 
3.2. 
4. 

4.1. 

4.2. 
4.3. 

5. 

5.1. 

5.2. 
5.3. 

6. 

6.1. 

6.2. 
6.3. 
6.4. 

loop system) 
Interconnexion of cor .. trol loop members 

Knowledge about the pro erties of controlled systems; 
Capab1 1ty to measure their time response 
Statical properties (lin~arization) 
~.fTlamic properties (transfer function, frequency response) 

Knowled~e about the properties of control loops; 
~pabil1ty to measure their time res~onse 
Co~tinuous regulators without and with feedback 

D13continuous regulators 
Kn~-!_~~dge ?bout co~ition of control loop member_g_; 
Ca:?ability to e~_a~ii±~!~ si]!iple control loops 

Stability examinations 

Settings 
regulations; follower controls; multiple contr • .,ls 

KnQ~ledg~~~9-l!_~_s.QTI~act_~Qntrolled control units; 
Capability to de~ig~___EimEJ~ cir~uits 

t-';odules 
(Relays, operating relays, cont.gctors a. s. o.) 

Control-circuit and power-circiut 
Control modules e.g.: star and delta connexion, 
changing the sense of rotation, rotational speed regulation 

Kn_gwledge_about sol~d st~te control units; 
Capability to desig~ s..ilr!Ple circiuts 
Implementation of logic functions like: 
AND OR l;OT NAKD NOR 

Temporal limited an unlimited memories 
Counter and register modules 

Examples: 
Set-value control 
Sequential control 
temporal control 

? • .Kno!'ledge_Jtgout p_roP'r?.mme cqnt;rol 
7.1. Programming o! a control unit 
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b). A technician of a certain comparable standard. 
should also beiltroduced to the fundamentals 
and certain applications of AP (Audio-freouenz;y) 
and hF (High or Radic-freouenzy) - line t~1eocy 

as well as antennas and ~~ropagatio~. 

The actual Syllabus includes Oszillators, 
Fundamentals of Receivers and Transmitters but 
it is felt that a kncwlegde how electrical, 
especially EF energy is conducted to the antenna 
and radiated without reflections into the at

mospr.ere, is required. 
Therefore the following time table and syllabus 
for that proposed subject ~ould be necessery: 

See: page 1~ 

c). Further it is proposed that within the subject 
of Technical Drawing, both Standard. Script and 
drawing in ink should be generally introduced. 

d). During the practical training in electronics 
for the first and second year it seems to be 
necesssry that in addition to the teacher one 
or two laboratory 2ssistants sPould be present 

to monitor the trainees. 
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Proposed Sylla~ P.adio Frequency Lines 

Thir.i year: 4 periods per week 

Fdt'th ~ear: 4 periods per ~eek 

1. Function 

1.1. 
1.2. 

?Jl - Line Theory 
The Charcteristc Impedance or a Loss-less Line 

2. 

2.1. 

2.2. 

3.1. 

Volta~e and Current Chanees 
Moving along the Line ~ 

Reflection 

neflection from Short and Open Circiut 

?.eflection of AC - Voltages 

Standing Waves 

Termination in Zo 
3.2. Termin3tion: Open Circiut 
3.3. ~ermination: Short Circiut 
3.4. Termination with RL smaller or larger than Zo 

4. Applications 

4.1. Resonant - Cavities 
4.2. Tuned Circiuts 
4.3. Introduction to \·iaveguide Theory 

5. Special RF - Oscillators 

5.1. Klystron 
5.2. ?.".agnet!'on 
5.3. Travelling Wave Tube 

6. Antennas 

6 .1. Feedint:; 
6.2. Radiation Fields 
E.3. Antenna Arrays 

?. AP - Line Theorz 

7.1. Characteristic Impedance or AF line 
7.2. tt,oving of Voltage and Current along the Line 

7.3. Reflections 
?.4. Standing Waves 

8. Fundamentals of WaY_!_fropagatig,U 
e.1. Propag~tion o! R~dio Waves into the space 

and their beh~vior 
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e)~ It is proposed that "Solid State• should be 

introduced as a teaching subject. 

1. SYII~_SilS FOR SOLID TRAir•ING COURSES A~ Th!: 

F'rc OR A s~~IAL SOIJD STATE I~STITUTIOK 

1.1. Contents 

1.1. ·1. Chip production 

- etching 
- p!lotoproeesses 
- raw-material 
- materiel processing 

- design 

1.1.2. Chip testing 
- quality control 
- quality improvement 

- quality testing 

1.1.3. Circurity of Chips 
- analog (samples) 
- cigital (saffiples) 
- higr. digital (samples) 

1.1.4. Treat~ent 

1.1.5. 

2. 

2.1. 

- MOS - circiuts 
- Standard circiuts 

Basis for application 
- some applica~ions (on samples) 

l':aterial required 

Testing material 
- AV - aids (Audi - Visuals) 

- films 
- drawings 

2.2. Testequi}r.:ent (practical) 

SGS ? 
Theory 

Stand3rdirized testsets like o~cilloscopes, 

g•?ne::-ators, logic analyzers. 
Details m~y be obtained !rom A.BTW 

(per station ca. 2000 t.tl ~ f 5600) 
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Expendable Materials (p:-actice) 

chips 
electronic components 

boards 

solder, etc. 

Details may be obtained from A.l!r--oirw 

central-storage. 
overall cost ca. 1000 IJ1 ~ S 2800 

1. 3. 2. !\eces$ary ~ui£1Cent --
c). Engineering Science 

For demonstratin~ the fun~a~ental l~ws of 
science special eQuipment is needes dur·ing 

these lectures. 

A possible supplier for these ite~s is: 

Fa. 
Leybold - Heraeus GmbH 

BonnerstraBe 504 
D - 5000 Koln 
FRG 

b). Control and Automatic pontrol Engineering 

For control and automatic control engineering 
an analog - computer is required. 
A y-t recording apparatus is available at FTC. 
Therefore demonstrations can be ca.rried out 

during the lectures. 
For students engaged in practical work is 
should be possible to use these materials and 
sets which are already available (OP's, scopes, 

conductor plates a.s.o.). 
However, an improvem~nt is felt to be necessary 
since t~~ current equipment leeks both number 

and variet1. 
For a possible supplier !or these items: 

Fa. !..eybold 

( 12 sets for st1ld~nt,s tr~i ni.n..;) 
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c). RF ar.d AF Line Theory 

For demonstrating the impedance of a Audio
Frequency - Line a special measuring - bridg& 
and an artificial Audio - Frequency - I-ine is 
required. (Or, e.g. a cable-reel of Telemalta) 

This method is insufficient for high frequencies 

therefore a 0 1.echer Line" should be obtained. 

For possible supplier, also for all equipment 

required for fUndamental HF - technique 

see: a). Fa. Leybold 

I 
d). Electrical ~achines 

This subject of teaching is rn~ntioned in the 

syllab'lS of :?.l!C. 
F.owever, practical work with these generators 
end motors is hardly possible due to a lack 

of equiprr.ent. 
According to a ccnversation with the V.altese 

Authorities an arr&~gement with the Paola 

Technical Institute can be achieved. 

1.3.3. Staff improvement 

As mentioned in chapter 1.2.1. six engineers wili 

be employed by the Government of Malta. 
These people are now students of the University ·or 
r.:alta. 
Therefore it should be rather ~asy, for one of 
these to teach f·~r. Kianica' s subjects whose contract 

will run out in a few rr.onth. 
Referring to the remaining subjects it that 
possible, that a short gap will occur. 
It there is no possibility or employing a r·~altese 

national, these subjects can be taught by 

Mr. Hohof!, 
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FurtheI't!!ore the staff s~ould be offered refres~er 

training in cethod.ology of teac~ir.g. 

Following a proposal of the Headmaster of FTC, 
an exchange of teachers with other countries for 
the pupose of widening their knowledge is 

advisable. 

1.4. UNIDO I~puts: 

ACTION PLAN 

1.~.1. T~aining in ~ethodology 

First it is necessary to train the teachers in 

~ethodology and teeching - tech~iq~es. 

It is proposed that: 

One UNIDO - expert be sent to ~alta 
for about 4 weeks to train the teachers 
in ~his subject. (refreshing) 

As a next step the institute could be provided 
with the recommended equipment, especially for 

the new subjects. 
.. (Supposition: second floor for FTC) 

1.4.3. !ntroduction of th~ ~~t~Q~~_J;~bin~ubjects 

After the Institute has he?n eq;lipped with the ne•.1 
demonstration and laboratory equipffient it seems 
to be necessary to send an UNIDO - expert for about 
8 weeks to FTC, who is able to introduce the new 
subjects and to familiar the teachers of FTC 
with the application and use the new equipment. 

1.1~.4. Tr~}Ein_g_~f' teache!!_!!L.!!!~ir...}eaching_sub;,l~cts 

w~en the teachers have ~ompleted their training 
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in meth~~logy and ~he introduction to the new 
subjects, they should be ready to pat;icipate in 
the e·~change sche~e as proposed in 1.;.3. last 

chapter. 

This should be arranged by the Governient of ~alta. 

See: Action Flan page 1~ 

l 
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In-Depth Assessment in Two Potential 

"Centres of Excellence" 

i-?.F/}:AT/84/001/11-01/31 .5.A 

TE-CENICAL ~?Oa"l' 

II. NAXXAR TECENICAL INSTITUTE 

2.1.1. Tyue of-traini~g offered: 

The Technical Institue at Naxxar offers three courses, 
which are of interest according to the foundation 
regulation of the "Centres of Excellence".-

a). Marine Engineering Technical Diploma 

b). Higher Technician Level 
c). Ordinary Technician Level 

All courses have a duratic)n of t·,:o years, and 

are full - time courses. 

(:-~L'I'D) 

(H·I'D) 

(OI·D) 

·~hey 

The level of the courses corresponds to technician 
level and offers a very good standard. The Diplomas 

are recognized by all Commonwealth count~ies. 
The trainees are all sponsored by industries like 
Sea Y81ta, ~alta Dry Docks, and ~alta Shipbuilding 

Company. 

To be admitted to study for Ordinary Technician the 
trainees must have Pre - Technician level. 
For the above courses r;o. a). and r:o. b). Ordinary 

Technician level is necessary. 

The practical work is done during the summer holidays. 

J\lring the ir.-depth as£~sament a~ ~axxar, the 
following numbers or students '.Vere counted in the 

Ii'i'D - courses: 

1 st year : 9 stu~en~s 
2 nd year : ? students 
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In OrD - courses: 

1 st year : 12 stucents 

2 nd year . 10 students . 
Sum . 33 students ( 4 dropped . 

There was no ~arine En~inaering - course in progress 

at the time. 

Syllabus of Marine - course and HTD - Level 

is shown in Appendices No. 1 and No. 2 

Appendix No. ~ 

List of s"tl1dents Y:!t..""rD and employments 

2.1.2. Si:aff ~nd Skills ComDosition 

out 

The t~achers who ar-e n:entioned in the list of teacting 
staff have full - time jobs with the ~xception of 
~r. Debattista (chief engineer of Fa~sons Brewery) 
and ~r. Pace (Power Station), who are only present 

for special lessons. 
Soth hold Bactello~s' degrees. 

See: Appendix !\o. 4 
List of teachers 

2.1.3. ~ethodo~ogies and~gFk Routines 

During my assessment of lectures I noticed the 

following: 

The rr.ain Probleu':' are as specified: 

a. Typical weakness in answer processing. 
b. No st:-mdardized formulars being used, if so, they 

are not clearly defined for the students 

(e.g.: unit equations). 

I fOiA i.d out, that the lectures are very well preparP,d 
~lthough I found in one case that the whole subject 
!:'1atter tor ona period had already been coir.pleted 
on the bl$3ckboa:rd ev~n b~ro:-e the l~ct1Jre st~rt~d. 

) 
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':be teac'hel'.'s use coloured chalk as well RS de;.;on-

stration u.~te~iel. 
Svffie of the teachers have amassed a great deal of 
experience (including ~o~a gained abroad) ard ~eet 

all require~ents. 

Eowever, the teaching of some of the~ suffer~d from 
the weaknesses mentioned above, &nd so an improv~

ment procedure is recomLlenda~le. 

The teachers are aged between ,o and 60 years. 
~ost of there have hsd more than 15 years of teaching 

experience. 

A list of the lessons I at~ended can be found in 

Appendix: !'o.5 

I 

?ractical ?rainin..z.=.. 

'I1he pr.sctical training €:t !:e:xxar ':."ecbnical Institute 

s~ows an exellent level. 
During tr:e practical ';.raining, t~,e students are 
monitored, supported and advised by the teacher and 
a laboratory assistant, who is also responsible for 

the tr8ining equif;rr.er~t. 
In some subjects the institute operates with the 
University of Malta (electronic traininc) and the 
Institute of Paola (electrical machines) where these 

Laboratory work ist carried out. 

The students of HrD complete their practice during 
the s1m.mer holidays in f':l!ltese industrial t:nter

prises. 

See: Appendix No. ~ 

The level of ex~min~tions and tests corresponds 

fully to the suhjects taught. 

Al 1 ex9rr.inations ~re submi tt.ed befo!"eh~nd to 'the 

"GlTY enri (j::Jf,D" of J;ondon Tn$titue (':·~;r:, .. '!"ecrrr~.ci:1:i 

:;r. ... c '3 !:i rJn ~·. 
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2.1.5. Premises and Facilities 

The present facilities are excellent. 

At the moment the following ere being used: 

The number of offices for Eeadmaster, sta!f and 
secr~tary and office equipment is more than 

s1: ficient. 

The r-:axxar Institute libar.i is .·quip'f,red with the 

necessary technical literature, although some 
volumes especially technical periodi~als, are ab

solete and should be replaced by new ones. 

13 lecture - roars are equipped for 20 - 22 

stud~nts each .. 
The entire furniture including the blacJ.:boards 

is comperative old. 

One drawin_~.__~r_o_o_m with 24 drawing boards. 

~or_~sho.E_and Practice Rooms: 

See: Report paEe 5 and 6 

Large store - rooms which contain sufficient 
rr:aterial used by the stuC.ents during practical 

training. 
Rooms are already present for a large canteen, 
which could easily be inst~lled if required. 

2.1.6. ~2~ipment and Supplies: 

The labs are very well equipped (pag~ 5 and 6). 
The entire eouipment is generally well maintained 

and therefore in a good condition. 
Thd supply of treining materials for the labs causes 

no problems. 

A video recorder is not available. 
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110RKSHO& AND L.l.BORATORI.t.S 

1. ilotor Vehicle \'iorkshop. Floor area 25 x 12 metres. _ncludes 
a pit and two store r~oms. bquipment comprises one four
post lift; heavy lifting gear; wheel balancing; cyliz~der 

2. 

-
re~oring and honing; drilling and off-hand t!l'im .. ins; 

indivi<lual student tool sets for 20 studants 3.t a time; 
so~e engines and transmission systems; one las1fi .;over 
and one -~enaul t 16 car; Can talcs two or t!lre•_ c ·rs I or 
re~air at a time. 

Diesel Fu.mp Room.4 x ~ metres • ..:.quip~ent inclu~es a 
Hartridge 800 Phasing and Calibrating machine ~ith 

acce~sories to take both in-line and distributor pumps. 
Also equip~ent for reconditioning, setting and testing 
of injectors. 

3. ~'ngine Ovarhaul Workshop. 12 x 12 metres. Cr.a aCJ ton 
hydra11lic press. rrhree test beds. 'l"Wo work benches. 
A large nw:aber of engines of various poners and nakes. 
One et,re room with individual student tool sets. 

4. \ielding norkshop. 12 x lO metres. Six electric arc 

welding sets. One automatic oxy-acetylene cutter. 
One power hacksaw. One heavy duty pillar zbindcr. 

One bench type drilling machine. Cne store roou 
with accessories for about 15 students. 

5. !.;achine .Shop. Six lathes o.r 140.mm centre heit;~t. 
•.:.

1hree lathes or 155mm centre height and One -~athe 
o.f 190mm centre height. One Universal i .. illing _ achine 
equipped with ~ dividing head. Cne tool and cutter 
grinder. One shaping machine. One bench type drilling 
machine and one ;c.-111ar type drill or 4;}mm capacity. 
One bench grinder for lathe tools. 

6. Bench Pitting ~;orkshops. 2 in number. Complete •;1ith 
work benches, engineers vices, calipers, i::icror .. ?tern, 
verniers, marking tool~, !illrn, cht~ela i.:"11:"1.Ler>; i:?tc • 
. ;::ich v.ork;;hop can t~~ke ?r.,, stuo·.:nts. 

r 
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..... ~i!"eerint; Laboratory. ~'loor ·area 17 x 10 metres. 
__,qui.fi1:ent: !!·our in number engine test sets including 
four cylinder petrol arlciine, rotary erigine· ·and diesel 
en;_;il.e, each coupled to its own ciyna.£:01:eter and having 

its o.·m · ins trumenta ti on. 
~ne (·lectrical test bench for dynan.os, alternators and 

starter aotors. One ignition distributor tester. 

,,lee .. ric ~·urnace. 

;J. ...hysica Laboratory. 3quipment for experiments 

in eecC.anics, heat and electricity up to ordinary level . 
stanuard. van accomodate 20 students at one tioe. 

• 
l 
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2.1.7. Industries Seryed ~nd Wags and Means of 

Conta~ting them 

Contacts to Maltese Industry are good, due to 
the volunteering and visiting of f:altese firms. 
(plus part - time teachers, who are shared with 

Kaltese firm for some periods) 

2.1.E. ~anage~ent and !inancing 

&ad of the I~.stitute is Mr. George Vella. 
Re is responsible for all occurrences at the 

wtole institute. 
~e is subordinated to the Departoent of Education. 

Ee is responsible for the efficiency of education, 
the obsel"'1ance of the syllabus during the running 
training for all courses (Appendix No. 5) and the 

time table .. 

nesponsilbe for the engineering departw.ent of the 

Institute is Mr. Joseph Zahra. 
Ee is also the Headmaster of all engineering work-

shops and laboratories. 

The administrative staff (engineering department -

"Centre of Excellence") consists of: 

For each workshop or laboratory there is one 

laboratory assistent. 

The institue is financed by the Go-vernment of 

ralta. 
The amount of financing is adequate to the edu-

cation mission. ' 
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2.2. Additional Inputs for "Centre of Excellence" 

2.2.1. Proposed Inputs to the Government of ~alta 

The teaching and training system should not be 

changed. 
Rooms a~d staff are sufficient and therefore need 

not be expanded. 
Some experie~ce has been gaine~ with foreign 

students from Africa. 

S~??le~e~~ c~ the ~altese authorities: 
The p~actical experience for the students should 

be increased. 
This could be arrar.ged by the GoverP..;;.e~t. 

2.2.2. The trainees of other countries should not be 
separated from the Maltese trainees. 

Integration is recommended. 

The students should live with ~altese fareilies in 
their flats or houses, to pP;ent social isolation. 

It is expected that a vorialbe number of stGdents 

will come from foreign countries. 
These trainees should be familiar with the English 
language and should meet same entrance requirements 

as the Maltese students. 

lessons will be cond~cted in English. 

Facilities for practical training could be provided 
by the ~altese Government, so that foreigners will 
receive the same practical training as the r.altese 

students. 

l 
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Proposed s~llabua1 Control and Automatic c,gntro.l ~neerill! 

1. 

1.1. 

1.2. 

2. 

!;1. 

~.2. 

'· 
3.1. 
~.2. 

4. 

4.1 • . 
4.2. 
4.,. 
5. 

5.1. 

5.2. 
5.,. 
6. 

6.1. 

6.2. 
6.~. 

6 .... 

First year: 2 periods per week 
Second year : ~ periods per week 

Knovl:f8: about .tunds.mentala of control and automatic 
contro engineering 
Definitions 
(Bloekdia~ of automatic controlled system and open 
loop 87St••) 

Interconnexion of control loop members 

Knowlitff about the prorerties of controlled systems; 
Capab tz to measure t elr tllili response 
Statical properties (linearization) 
D;ynamic properties (transfer .tunction, trequenc7 response) 

Knovletf; about the properties of control loops; 
Capabl tz to measure their time response 
Continuous regulators without and with feedback 
Discont1uu-0ua regulators 
Knowlem about comp~sition of control loop members; 
Capabi 1-7 to exa!Jlinate simple control loops 
Stabili~ examinations 
Settings 
regulations; follower controls; mu!ktiple controls 

Knowledge about contact controlled control units; 
Capabilit;z to design simple circuits 
t-~odules 
(Relays, operating relays, contactors a.s.o.) 
Control-circ.•1it and po-..er-circiut 
Control aodules e.g.a star and delta conneXion, 
changing the sense of rotation, rotati9nal spe3d regulation 
Knovlttft- al?Qut 10114 sta~e con~-1 
Oapabilt7 to design simple circiiut1 
Implementation of logic tunctions likes 
AND OR NO! NARD MOR 
Te~poral limited an unlimited memories 
Counter and register modules 
hampleas 
Set-value control 
Sequential control 
temporal control· 

7. lnowleds! about programme control 
7.1. Programming ot a control unit 
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b). In connection with the subject of teaching 
Fundamentals of Electronrs, Electricity 
and Semiconductors it seems to be advantaEeous 
to equip the Institute with training and 

demonstration material (METD). 

See: a). Fa. Leybold 

c). For all engineering students it is very impor
tant to be well versed with the procedurts 

of chemistry. 

One lecture - roon shouJd be prepared as 

a chemistry laboratory. 

'i.'berefore one set of demonstration material 
11Chemi3tryr is proposed. 

See: a). Fa. Leybold 

2.3.3. Staff Improvement 

No necessity 

3ut if there is no possibility of e~pJoyin[ a 
Y.altese national to introduce the new teaching 

subjects, these can be taught by 

Y:r. Hoh off, 

if required. 
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2.4. UNI DO Inputs: 

ACTION PLAN 

2.4.1. Training in ~ethodology 

First it is necessary to train the teachers in 
methodology and teaching - techniques. 
It is proposed that: 

One lWIDO - expert be sent to Malta 
for about 4 weeks to train the teachP. t·s 

in this subject. (refreshing) 

2.4.2. Equipment 

As a next step the institute could be provided 
with the recoW!nenced equipment, especially for 

the new subjects. 

2.~.3. Introduction of the oro~sed teacP~sub2ects 

After the Institute has been equipped with the new 
demonstration and laboratory equipment it seeT.s 
to necessary to send an U!·-IDO - expert for about 
8 weeks to TIN, who is able to introduce the new 
subjects and to familiar the teachers of TIN 
with the application and use t~e new equipment. 

2.4.4. Training of teachers in tfleir teaching subjects 

When the teachers have completed their training 
in methodology and the introduction to the new 
subjects, they should be re3dy to participate in 
an exchange with other countries for the pupose 
of widenin€ their knowledee. 

See: Action Plan page 13 
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3. Estimated Cost 

For both Institutes the facilities and staff could 
be provided by the ~altese Goverrll!:ent, whereas 
other sources will have to be found to finance the 

T"ne ~.altese Goverr,ment did not state their opinion 

on this n:atter. 

3.1. Eouipment: Feller.berg Institute 

Tte state~ent of costs de;·ends on several ~acts 

and is calculated by Fa. I.eybold - Eeraet·.s, Koln: 

1. Control and Autocatic Control Engineering 

a). ~e~onstration materials 
b). 12 sets training materials for 

students 

2. Engineering Science 

Derr:onstration materials 

3. AF a~d EF (RF) Lines and ?unda
men~als of Electronics 

Demonstraion materials 
(12 sets training reaterials for 
the students, if required) 

Sum: 

~ t 328 000 

3.2. Eguip~ent: Naxxar Technical Institute 

,. 
= 

!>!•: 150 000 

Dr'. 600 000 

DM 120 000 

DM 100 000 

( i>M 600 000) 

DM 9?0 000 
====:====== 

lM 157 000 

1. Control and Automatic Control En~ineering 

a). Demonstration mat~rials DM 150 000 

b). 12 sets training materials DM 600 000 

2. Chemistry 
Demonstration materials DM 100 000 

3. Pneumatics 
a). Demonstration matF.rials DM 10 000 

b). Training materials tor students 
12 sets DM 60 000 
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4. Fundamentals of Electronics 

a). Demonstration materials 
b). 12 sets training ~aterials for 

students 

DM 100 000 

D~ 600 000 

Sum: DM 

1 E20 000 
====:::::====== 

A $ 463 000 ,. l H 253 000 




