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R E C O M M E N DATION No. 49

c o n c e rn i n g

MEASURES TO INCREASE FAC I L I T I E S
FOR THE RECRUITMENT AND TRAINING OF T E C H N I C A L

AND SCIENTIFIC STA F F

The Intern ational Confe rence on Public Educat i o n ,

C o nvened in Geneva by the United Nations Educat i o n a l , S c i e n t i fi c
and Cultural Orga n i z ation and the Intern ational Bureau of Educat i o n ,
h aving assembled on the sixth of Ju ly, nineteen hundred and fi f t y - n i n e
for its twenty-second session, adopts on the fifteenth of Ju ly, n i n e t e e n
h u n d red and fifty-nine the fo l l owing Recommendat i o n :

The Confe re n c e,

C o n s i d e ring that all countries are making incre a s i n g ly systemat i c
e ffo rts to improve both the mat e r ial and cultural conditions of their
p o p u l at i o n s ,

C o n s i d e ring that at each phase of their advance nations will re q u i-
re gre ater nu m b e rs of scientific and technical personnel in order to
attain their objective s ,

C o n s i d e ring that the incre a s i n g ly rapid development of science and
t e ch n o l ogy re q u i res the constant adap t ation of the methods of tra i n i n g
s t a ff,

C o n s i d e ring that the ve ry serious short age wh i ch some countri e s
ex p e rience in this field risks perp e t u ating and increasing the economic
l e eway they have to make up,

C o n s i d e ring that sufficient young people are to be found eve ry wh e-
re who would make good technical and scientific staff provided they
re c e ive the necessary tra i n i n g,
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C o n s i d e ring that , eve ry ye a r, a short age of funds, t e a ch e rs and
a c c o m m o d ation prevents education authorities from providing such
t raining for a considerable number of young people in their re s p e c t ive
c o u n t ri e s ,

C o n s i d e ring that it is desirable to give women de facto the same
rights and facilities for occupations of a technical and scientific nat u-
re as men,

C o n s i d e ring that practical training is always of capital import a n c e
in technical and scientific educat i o n ,

C o n s i d e ring that in technical and scientific training as in other
b ra n ches of education the teacher remains the essential fa c t o r,

C o n s i d e ring that an increase in the technical and scientific poten-
tial of the nations wh i ch is not accompanied by a corresponding rise in
their cultural and moral standards might endanger peace,

C o n s i d e ring that technical and scientific activity should be incre a-
s i n g ly directed towa rds peaceful ends,

C o n s i d e ring that a know l e d ge of present and future needs for the
t raining of scientific and technical staff is a gre at adva n t age in the pre-
p a ration of programmes and plans for training to meet these needs,

C o n s i d e ring that any fo rm of discri m i n ation like ly to dep rive yo u n g
people of access to technical and scientific training institutions, wh e-
ther it be due to inequality of means, to disparity in the educat i o n a l
system in diffe rent are a s , to prejudice or to reg u l at i o n s , should be
condemned as contra ry to the Unive rsal Decl a ration of Human Rights,

C o n s i d e ring that all these pro blems are part i c u l a rly urgent in the
least favo u rably placed countri e s ,

C o n s i d e ring that the field of technical and scientific training offe rs
wide scope for practical and effe c t ive mutual assistance and collab o-
ration on the intern ational plane,

Submits to the Ministries of Education of the diffe rent countries the
fo l l owing Recommendat i o n :

R e q u i rements and planning

1) The extent of the short age of technical and scientific staff ge n e-
ra l ly re q u i res the introduction of special urgent measures to accelerat e
the re c ruitment and training of such staff; to ach i eve gre ater effi c i e n cy
it is adv i s able to base plans and the corresponding courses on a peri o d i c
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s u rvey, wh i ch should be as complete and thorough as possibl e, of pre-
sent and future needs at the va rious levels (scientists, e n gi n e e rs , t e ch-
nicians and skilled wo rke rs) without prejudice to any one cat ego ry.

2) In view of the complex nat u re of a survey of present and future
needs for technical and scientific staff, the maximum facilities must be
made ava i l able to the specialists re s p o n s i ble for this wo rk; it is highly
d e s i rable for the body concerned to be perm a n e n t , to have access to all
ava i l able sources of info rm ation at national level and to wo rk in cl o s e
contact with economic planning agencies wh e re these ex i s t .

3) A study of the present and future need for technical and scienti-
fic staff should incl u d e, among other things: (a) a survey of staff alre a-
dy employe d, an estimate of the present short age and a fo recast of
f u t u re re q u i rements; (b) a survey of the diplomas awa rded in the
va rious subjects during the previous year and a survey of staff in tra i-
ning (potential technical and scientific staff re c e iving instruction at
s e c o n d a ry and higher level); (c) a survey of training facilit ies (pre s e n t
fa c i l i t i e s , number of institutions and va c a n c i e s , number of teach e rs ,
e t c. , a fo recast of future re q u i re m e n t s , p resent and future equipment;
(d) an estimate of the funds at present allocated to the training of tech-
nical and scientific staff and of the additional funds re q u i red to meet
p resent and future needs as shown by the ab ove-mentioned survey; (e)
an analysis of possible ways of financing these re q u i re m e n t s , b e a ri n g
in mind pro b able trends in national reve nue and possible aid fro m
regional or intern ational orga n i z at i o n s .

4) Conclusions furnished by the survey of present and future re q u i-
rements for technical and scientific staff will be used to info rm publ i c
opinion about any major innovation in this field; this should help to
c a rry conviction of the necessity of making a financial effo rt and of
a c c epting such re fo rms and ch a n ges of habit as may be entailed in the
i m p l e m e n t ation of plans and the continuous adap t ation of tech n i c a l
and scientific training to the country ’s ge n e ral deve l o p m e n t , t h e s e
same conclusions will also serve to info rm young people as to the sec-
t o rs of the economy wh e re the need is gre at e s t .

5) The number of ye a rs invo l ved in technical and scientific tra i n i n g
s chemes will va ry according to the conditions prevailing in the coun-
t ry concerned; plans should be suffi c i e n t ly fl ex i ble to permit of modi-
fi c ations in the light of ex p e ri e n c e.

6) In their estimat e s , c o u n t ries re s p o n s i ble for the administration of
other countries should take into account the needs of the countri e s
under their care; when constituting panels of ex p e rts it is adv i s able to
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i n clude a suitable number of nationals of the country concerned in
o rder to rep resent that country ’s point of view and to help in info r-
ming local and national opinion as to the importance and desirab i-
lity of proposed re fo rms and deve l o p m e n t s , thus encouraging the
full cooperation of national staff in tech n o l ogical progre s s .

7) It is adv i s able to draw up precise definitions of term s , o c c u p a-
t i o n s , t rades and pro fessions and to standard i ze them, at least on the
n ational level; if conducted on a regional or intern ational leve l , s u ch
s t a n d a rd i z ation would gre at ly fa c i l i t ate the ex ch a n ge of staff with
n e i g h b o u ring countries and other countries whose cooperation is desi-
re d.

A d m i n i s t rat ive measure s
8) It is important that systems of education wo rked out to meet the

n ew re q u i rements of technical and scientific training should be suffi-
c i e n t ly fl ex i ble in conception to allow for rapid ch a n ges in science and
t e ch n o l ogy.

9) The promotion and coord i n ation of measures to advance the
re c ruitment and training of technical and scientific staff (plans,
c o u rses documentat i o n , e t c.) should be entrusted to specialized age n-
cies (ge n e ral dep a rtment of a ministry, m i n i s t e rial or interm i n i s t e ri a l
c o m m i s s i o n , planning commission, fo u n d at i o n , e t c.) of the re q u i re d
competence and authori t y.

10) It is highly desirable for these specialized agencies to enjoy the
c o o p e ration of consultat ive bodies rep re s e n t at ive of teach i n g, s c i e n c e
and tech n o l ogy, and of both management and wo rk-people in industry
and agri c u l t u re.

11) The agencies concerned in the training of technical and scienti-
fic staff should be able to part i c i p ate in the framing of national policy
in the educat i o n a l , s c i e n t i fic and economic fi e l d s .

12) When seve ral bodies are concerned with the training of tech n i-
cal and scientific staff, either under diffe rent gove rnment dep a rt m e n t s
or at fe d e ra l , c e n t ra l , regional or local leve l s , it  is highly desirable to
e n s u re that their activities are so coord i n ated as to avoid any ove rl ap-
p i n g.

Financial measure s
13) Wh at ever economic or cultural level a country may have re a ch e d,

it is important to provide for an incre a s i n g ly large financial effo rt in
o rder to meet growing re q u i rements in the matter of technical and scien-
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t i fic staff training; although this financial effo rt must not in ge n e ral be
made at the expense of other bra n ches of educat i o n , it might be desi-
rable in some instances to revise the stru c t u re of education and the
re l ation between the diffe rent bra n ches of teaching in order to avo i d
undue emphasis on pure ly ge n e ral studies or the humanities.

14) Even in the least favo u rably placed countri e s , wh e re the effo rt
re q u i red may seem dispro p o rt i o n ate to the total re s o u rces ava i l abl e
and to the magnitude of the gre atest possible re s u l t s , it is important to
use eve ry possible means of training technical and scientific staff, a s
this is an essential pre - requisite for all economic deve l o p m e n t .

15) In determining the amounts to be allocated to technical and
s c i e n t i fi c tra i n i n g, i n c reased re q u i rements should be taken into
account part i c u l a rly in the fo l l owing fi e l d s : (a) new institutions based
upon nu m b e rs of pupils and on new fo rms of technical and scientifi c
s p e c i a l i z ation; (b) the re c ru i t m e n t , t ra i n i n g, appointment and re mu n e-
ration of teach e rs , l ab o rat o ry technicians and wo rkshop staff; (c) a suf-
ficient number of buildings including the necessary cl a s s ro o m s , l ab o-
rat o ries and wo rkshops; (d) essential technical and scientific equip-
ment for teaching and re s e a rch; (e) the maintenance and running cost
of the va rious installations; (f) social assistance for students, e t c.

16) The urge n cy, in most countri e s , of the pro blem of increasing the
number of qualified technical and scientific staff may entail the adop-
tion of ex c eptional measures in addition to the ord i n a ry bu d ge t a ry pro-
visions; such measures may take the fo rm of ex t ra o rd i n a ry bu d ge t s , t h e
e s t ablishment of special funds, both national and intern at i o n a l ,
appeals for special contri butions. etc.

17) The fullest coord i n ation of funds provided by the diffe re n t
o rga n i z ations concerned with the training of technical and scientifi c
s t a ff must be ensure d, e s p e c i a l ly in countries wh e re responsibility fo r
s u ch training is shared by more than one gove rnment dep a rt m e n t .

18) In countries with a fe d e ral constitution a va rying degree of
assistance from the fe d e ral gove rnment may be necessary, h oweve r, i t
is desirable that the rights and cultural ch a ra c t e ristics of the va ri o u s
component units of the fe d e ration should be safeg u a rd e d.

19) In countries with a centra l i zed educational system, it is adv i-
s abl e, wh e n ever circumstances perm i t , to encourage regional or local
a u t h o rities to cooperate in the financial measures taken to promote the
re c ruitment and training of technical and scientific staff.
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20) Wh e re the economic system of the country perm i t s , i n d u s t ry,
wh i ch would be the fi rst to benefit from an increase in the nu m b e rs of
t e chnical and scientific staff, should be encouraged to contri bute to the
ex p e n d i t u re invo l ved; among measures wh i ch foster private contri bu-
tions of this kind may be mentioned tax exe m p t i o n .

21) The fo l l owing types of contri bution from private sources should
be noted: the establishment by large fi rms of institutions for tech n i c a l
t raining or scientific re s e a rch; the cre ation of a special fund by a gro u p
of fi rms or contri butions by private initiat ive to more ge n e ral funds set
up by the gove rnment; direct subsidies to certain institutions; a special
c o n t ri bution for the promotion of staff training; special sch o l a rships to
e n c o u rage certain studies or re s e a rch wo rk , e t c.

E d u c ational measure s

22) Eve ry effo rt must be made to increase the number of institu-
tions for training technical and scientific staff at secondary and higher
l evels; the number of vacancies in existing institutions should also be
i n c re a s e d, but it must be ensured that any increase does not result in a
l owe ring of standard s .

23) A ny complete scheme of education should incl u d e, in add i t i o n
to provisions for pro fessional engi n e e rs and scientists, c o u rses and
q u a l i fi c ations specially designed for technicians and skilled wo rke rs
wh i ch will have a re c og n i zed standing in their own ri g h t .

24) As far as possibl e, institutions for technical and scientific tra i-
ning should be distri buted fa i rly throughout the country and in the case
of specialized training the nat u re of the occupations found in the are a s
s e rved by such institutions should be taken into account.

25) As far as possible the training of technical and scientific staff
should be carried out in the national language, wh i ch is the only means
of conveying to the bulk of the population and the wo rke rs the basic
elements of science and tech n o l ogy.

26) Progress in science and improvements and innovations in pro-
duction techniques re q u i re an increasing degree of specialization in
t e chnical courses and qualifi c ations; ove rs p e c i a l i z ation should, h owe-
ve r, be avo i d e d, p a rt i c u l a rly in secondary level tra i n i n g, both in the
i n t e rests of education and of possible tra n s fer at a later stage from one
type of wo rk to another.
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27) The need for technical and scientific staff cannot be met by
m e re ly mu l t i p lying the number of special courses; complete new sec-
t i o n s , d ep a rtments or even faculties may re q u i re to be set up.

28) It is desirable to introduce more advanced specialized studies
wh i ch would fo l l ow on from those provided in the regular courses at
s e c o n d a ry, u n d e r- gra d u ate and post-gra d u ate leve l s .

29) In order to raise the standard and improve the effi c i e n cy of
t e chnical and scientific tra i n i n g, it is desirable to integrate theory
m o re cl o s e ly with practice by paying more attention to practical wo rk
in fi rms lab o rat o ries and re s e a rch institutes and at the same time
i n c reasing the number of advanced courses in physics and mat h e m a-
t i c s .

30) The short age of technical and scientific staff has an adve rs e
e ffect upon the re c ruitment of teach e rs for training such staff; seri o u s
s t eps must be taken to draw into and retain in the teaching pro fe s s i o n
t e ch n i c i a n s , e n gi n e e rs and scientists, who might be tempted by the
better conditions of employment offe red to them in industry, and to
at t ract a sufficient pro p o rtion of the best secondary school pupils and
u n ive rsity students of both sexes into teaching and re s e a rch .

31) Among measures to increase the number of qualified teach e rs ,
e s p e c i a l ly those engaged in full-time instru c t i o n , m ay be mentioned:
facilities for widening the field of re c ruitment and for providing tea-
cher training at both secondary and higher leve l s , a d e q u ate salari e s ,
gre ater re c ognition of the value and importance of the teach e r ’s wo rk
and social security for members of the pro fe s s i o n , in addition to full-
time teach e rs it may be found useful to engage production and re s e a r-
ch staff from industry to give instruction part - t i m e.

32) In-service training courses will in ge n e ral be necessary to ke ep
s t a ff ab reast of progress made in the field of science and tech n o l ogy
and in re l ated demonstration and teaching methods.

33) In order to at t ract and to train the most highly qualified scien-
t i fic staff for teaching and re s e a rch to meet present day needs, it will
be necessary to provide in institutes of higher tech n o l ogy and in uni-
ve rs i t i e s , l ab o rat o ries with fi rs t - class modern equipment and compa-
rable technical and scientific libra ry fa c i l i t i e s .

34) In order to increase pupils’ i n t e rest in technical and scientifi c
studies from the pri m a ry school onwa rd s , it is desirable to use ap p ro-
p ri ate activity methods wh i ch will develop in them an ex p e ri m e n t a l
o u t l o o k .
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35) Mat h e m atics and science should re c e ive due emphasis in pri-
m a ry and secondary school curri c u l a , and adequate time should be
d evoted to pra c t i c a l , ex p e ri m e n t a l , m a nual and agri c u l t u ral wo rk , e t c.

36) The incre a s i n g ly rapid development of science and tech n o l ogy
re q u i res that mat e rials used in schools should be adequate and kept up
to date; there should be continuing collab o ration between teach e rs and
scientists in studies to determine and develop mat e rials and equipment
n e c e s s a ry for the basic understanding of science by secondary sch o o l
pupils and unive rsity students; mass medium techniques (ra d i o , t e l ev i-
s i o n , c i n e m a , e t c.) may play a large part in info rming young people
about and arousing their interest in technical and scientific care e rs .

37) It would be useful to set up an educational guidance service fo r
p ri m a ry education and post-pri m a ry studies wh i ch would operate in
conjunction with the vo c ational guidance service; for these two ser-
vices have an incre a s i n g ly important part to play in the discove ry and
selection of future technical and scientific staff; wh e re there are no
guidance services pro p e r, t e a ch e rs should be introduced to tech n i q u e s
wh i ch may be used for the successful educational and vo c ational gui-
dance of their pupils.

38) The compilation of guides to secondary and higher studies dea-
ling with the conditions re q u i red for entrance and the care e rs to wh i ch
t h ey lead, m ay constitute a va l u able aid for pupils and their parents in
the choice of courses and pro fe s s i o n s .

39) The stru c t u re of the educational system should not permit the
choice of pre - vo c ational courses to be made too early; this may be
a ch i eved by the inclusion at the beginning of the secondary sch o o l
c o u rse of a period during wh i ch pupils may be guided.

40) When attempting to develop the specialized training of future
t e chnical and scientific staff, it is desirable to give adequate emphasis
in their education to ge n e ral subjects and to eve rything wh i ch may
c o n t ri bute to the development of the mind.

41) It is important to give wo rke rs who are alre a dy employed eve ry
o p p o rtunity (part i c u l a rly in the fo rm of paid practical training) to fo l-
l ow technical or scientific courses at secondary or higher leve l ,
e n abling them to qualify for higher posts.

42) Among methods of part-time vo c ational education for wo rke rs
evening courses in technical and scientific subjects have played and
will continue to play their part; in many eases, h oweve r, the scale and
c o m p l exity of modern tech n o l ogy demand technical and scientific edu-
c ation for wh i ch evening classes cannot be sat i s fa c t o ry.

2 1 4



R 49

43) It is desirable to point out the usefulness of the system wh e re-
by employe rs agree to release certain of their wo rke rs without loss of
p ay during a part of each week for part-time day courses of tech n i c a l
and scientific study; an altern at ive method is to provide a course for an
e q u ivalent length of time each year in one or more continuous peri o d s .

44) It is desirable to mention also the system wh i ch consists in fully
i n t egrating theoretical instruction in technical education establ i s h-
ments with practical wo rk in industry; this system norm a l ly prov i d e s
for equal periods spent altern at e ly in re c og n i zed practical training in
i n d u s t ry and in academic study, both training and study being care f u l-
ly coord i n ated and supervised; a common arra n gement is for students
to be employed throughout their courses by the industrial orga n i z a-
tions wh i ch provide their practical tra i n i n g.

45) Correspondence cours e s , p o s s i bly supplemented by ap p ro p ri at e
audio-visual aids (ra d i o , t e l ev i s i o n , c i n e m a , e t c. ) , m ay also provide a
means of assisting wo rke rs wishing to improve their technical or
s c i e n t i fic know l e d ge in order to gain pro m o t i o n .

46) Access to higher education and to the unive rsity should be gra n-
ted not only to holders of the ge n e ral secondary school cert i fi c at e, bu t ,
a l s o , by means of a prep a rat o ry course or an entrance ex a m i n ation to
h o l d e rs of the technical secondary school cert i fi c ate and to wo rke rs in
e m p l oy m e n t .

47) Genera l ly speaking, a ny measure to advance the ge n e ral or fur-
ther training of wo rke rs in employment — and this is as mu ch in the
fi rm s ’ i n t e rests as in those of the wo rke rs themselves — should be
c o n s i d e red as an indirect contri bution to the training of technical and
s c i e n t i fic staff, and consequently deserves eve ry encourage m e n t .

48) Facilities should also be provided for persons who initially pur-
sued secondary or higher studies in a non-technical field and later wish
to take further training in order to take up employment in a tech n i c a l
or scientific post.

Social assist

49) The awa rd of sch o l a rships or grants for tuition and maintenan-
ce is one of the most effe c t ive ways of increasing the number of can-
d i d ates for technical and scientific studies.
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50) It is stro n g ly recommended that regi s t ration and tuition fe e s
should be kept as low as possible and that students of modest means
should be able to obtain direct or indirect exemption; the ideal is that
all types of public education at all levels should be provided comple-
t e ly free of ch a rge.

51) The wide-spread use of students’ hostels is one of the best solu-
tions to the pro blem of lodgings; in the same way, s chool or unive rs i-
ty re fe c t o ries offer a means of providing nourishing yet economic
m e a l s .

52) Among methods used to extend the field of re c ruitment of futu-
re technical and scientific staff, concessions to students and tra i n e e s
s u ch as reductions in the cost of tra n s p o rt , social security measure s
i n cluding free medical at t e n t i o n , f ree or re d u c e d - p rice holiday s , e t c. ,
a re wo rt hy of consideration by re s p o n s i ble authori t i e s .

53) Offe rs of paid wo rk wh i ch is compat i ble with study, p re fe rably
in the fo rm of practical training complementary to theoretical wo rk ,
m ay be considered as a fo rm of social assistance wh i ch it  would be
a dv i s able to adopt; it is also desirable to take all  necessary steps to
avoid any possibility of abuse on the part of employe rs as rega rds stu-
d e n t s ’ wo rk or re mu n e rat i o n .

54) Private or gove rnmental agencies should be re s p o n s i ble fo r
assisting young people who have completed their course to find a post
and should help them in the early stages of their trade or pro fession; to
s a feg u a rd the interests of industry, as well as those of the young staff
t h e m s e l ve s , it is desirable to ensure that they are always appointed to
and employed in posts corresponding to their qualifi c at i o n s .

55) In countries wh e re young people who have re c e n t ly completed
their studies are posted to areas in wh i ch they are considered to be of
gre atest use, their pre fe re n c e s , their place of ori gi n , their fa m i ly re s-
p o n s i b i l i t i e s , e t c. , should be taken into account, a system wh i ch
d e s e rves to be more widely used is the placing of young qualified staff
on the basis of vacancies listed by technical schools and unive rs i t i e s ,
p rovided those concerned have not been able to find a post for them-
s e l ve s .

56) Among measures to assist the beginner in his trade or pro fe s-
sion should be mentioned: a dvances or loans enabling him to meet his
initial ex p e n d i t u re; a discreet ch e ck on the re c eption given to yo u n g
s t a ff in the fi rm wh e re they start wo rk; in places wh e re staff are often
t rained ab ro a d, a system of placement and aid on their re t u rn to their
own countri e s , e t c.
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I n t e rn ational cooperat i o n

57) It would be desirable to intensify, within the fra m ewo rk of tech-
nical assistance, the training of technical and scientific staff, by means
of aid for opening new institutions, the enlargement of existing ones,
e t c.

58) In some cases, s eve ral countries would be well advised to pool
their re s o u rces in order to set up regional technical or scientific insti-
t u t i o n s , and possibly technical teacher training schools also on a regi o-
nal basis.

59) It is necessary for even the least favo u rably placed countries to
send students and specialists ab ro a d, for although the financial outlay
re q u i red may seem scarc e ly compat i ble with the country ’s re s o u rc e s , i t
is neve rtheless indispensable to its development; in this case, as in the
case of all other pro blems arising from the desire to accelerate the tra i-
ning of technical and scientific staff, financial difficulties may find a
p a rtial solution within the fra m ewo rk of technical assistance.

60) It is important to adopt special means to pro c u re modern scien-
t i fic lab o rat o ry equipment for countries wh e re it is lack i n g.

61) Intern at i o n a l , regional or national orga n i z ations wh i ch send
ex p e rts on missions should pay particular attention to requests for the
secondment of specialists or teach e rs for the training of technical and
s c i e n t i fic staff; it is essential that the ex p e rts nominated should have a
good know l e d ge of the ch a ra c t e ristics and needs of the country to
wh i ch they are sent.

62) The initiat ive taken by va rious intern at i o n a l , regional or nat i o-
nal orga n i z at i o n s , both public and private in increasing the number of
s ch o l a rships for young technicians or scientists to study or take furt h e r
t raining ab road or else to go ab road for practical wo rk re l evant to their
t ra i n i n g, should be encourage d.

63) The intern ational ex ch a n ge of educational administrat o rs tech-
nicians and teach e rs of technical and scientific subjects, also contri-
butes towa rds the improvement of the training of future staff; this is
ve ry important from the point of view of intern ational harm o ny and
u n d e rs t a n d i n g.
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