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This report has been produced by the Postgraduate School of 
Librarianship and Information Science of Sheffield University under 
a contract from the Office for Scientific and Technical Information 
of the Department of Education and Science. The purpose of the 
contract was to allow a study to be made in depth of the form and 
contents of education and training required for work in scientific 
and technological libraries and information departments. 

The views and findings expressed in the report are, of course, 
those of the investigators and the Department can accept no 
responsibility for them. Ho\vev.er, it"is f~lt that the contents will be 
of considerable value to· those responsible·for devising curricula for 
education in speciallibrarianship and irifoimation work. 
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INTRODUCTION 

"Transfer of information is an inseparable part of research and 
development. All those concerned with research and development 
-individual scientists and engineers, industrial and academic 
research establishments, technical societies, government agencies­
must accept responsibility for the transfer of information in the 
same degree and spirit that they accept responsibility for research 
and development itself." (Weinberg, 1964.) 

The scientific information problem 
I. The exponential growth of the literature of science and technology is a 
phenomenon which scientists have been living with for the past 300 years. It is 
in the nature of such growth that its effect is recognised only slowly, but when a 
critical point is reached its consequences can be overwhelming. In science 
information this point has now been reached. To take but one field, chemistry, 
it took well over two centuries for the first million papers to be published, and 
over 30 years, from 1907 to 1938, for the first million to be abstracted in Chemical 
Abstracts. We are now at the stage where one million papers have been abstracted 
in a five-year period-1962-1967-and before 1975 the point will have been 
reached where one million papers, equal to the output of the whole pre-war 
generation of chemists, will be published and abstracted in a single year. The 
first scientific serial began publication in 1665. Some 290 years later, in 1956, 
the Science Museum Library was receiving 9,000 current scientific serials. 
Within only a further 11 years the National Lending Library for Science and 
Technology (N.L.L.) was receiving over three times this number. The growth 
in the use of scientific literature is no less spectacular. Thus, for example, in 
1930 the number of loans by the Science Museum Library was 10,000. In 1967 
the N.L.L., which had taken over the national lending function of the Science 
Museum Library, lent well over half-a-million items, a total exceeding that of 
all the loans by the Science Museum Library between 1929 and 1947 (a period 
which itself saw the discovery of nuclear fission and its application for peaceful 
uses, enormous progress in antibiot~cs, developments in synthetic materials and 
great advances in all branches of science and technology). There are some signs 
that the rate of increase implied in these examples may not be maintained, but 
any flattening-out that may develop will be at a very high level indeed. 

2. It is rightly claimed that scientists the~~elves have it within their power to 
curb this flood to some extent by exerclSlng greater discipline and restraint 
in the rush into print. But present day science and technology is a highly com­
petitive business and even in the university world, from which much of the vast 
output originates, "publish or perish" has long since turned from jest to near­
reality. 

3. But even if far more rigorous criteria were applied in determining what is 
publication-worthy (and there is ample evidence that an undesirable side-effect 
of this would be the suppression ~func~nv~ntional. ~nd radically new ideas), the 
ever-increasing scale of worldwide scientific activity would ensure that the 



residue was still so massive and growing so rapidly as to present a barrier of the 
most formidable dimensions. The scientists who say that they can carry out 
research or keep up with the literature, but not both; that it is quicker and 
cheaper to carry out research again than to search the literature to find if it has 
been done already may represent an extreme point of view, but it is one which 
has too much validity for comfort. 

4. In this situation the role of librarians and info.nnation workers, as colleagues 
and aides of the "bench" scientists in their quest for information, is of crucial 
and ever-increasing importance. Maximum utilisation of information which is 
the end-product of the thousands of millions of pounds spent annually on 
research and development throughout the world is an obvious economic and 
social need, and the organisation and controlled dissemination of such infor­
mation must surely warrant very high priority. In the words of Lord Shackleton, 
"An integral part of national economic planning must consist of the development 
of systematic arrangements for the control and exploitation of the specialised 
knowledge generated by mankind." (Shackleton, 1964.) 

5. The sheer volume of the literature, though perhaps the major element in the 
scientific information problem, is not the only one. Paradoxically, the general 
trend towards incr~asing specialisation has been accompanied by the develop­
ment of new studies and new ways of looking at existing ones, which call 
increasingly for an inter-disciplinary approach and add thereby a further dimen­
sion to the problem facing the working scientist or technologist. To the solution 
of this problem, too, the scientific information worker has a significant contri­
bution to o~er: assi~ti~g the specialist t? "get into" the literature of a fringe 
field, detectmg the sigmficance of work m one field for research being carried 
out in another, "seeing relevance in apparently unrelated facts" (as one of our 
correspondents put it), these are ~ctivities which m~ny be_lieve to be amongst 
the most valuable of all the functiOns of the profess10nalmformation worker. 

The background to the present inl'estigation 
6. If the role of the information worker and special librarian is such a key one 
then it is clearly of great importance that reliable information should be availabl~ 
about personnel working in these fields, and one of the first projects undertaken 
by the Office for Scientific and Technical Information (O.S.T.I.), after its 
creation in 1965, was a national survey of staff employed on scientific and 
technical information work (Edwards, 1966). This survey revealed estimated 
future needs for trained personnel greatly in excess of the numbers expected to 
be forthcoming; it also revealed many gaps in the provision of e_ducation_al and 
training facilities for workers in these fields? ~n absence of firm mfo~at10n on 
what the content of such education and trammg should be at the vanous levels 
required and the need for an integrated educational and t_raini?g policy to meet 
the present and future needs of scientific and technological library and infor­
mation work. 
7. It was against this background that the Office for Scientific and Technical 
Information placed a contract with the University of Sheffield Postgraduate 
School of Librarianship and Information Science to make a study, over 
an IS-month period, of the form and content of educational and training re­
quirements for work at all levels in scientific and technological libraries and 
information departments. Work commenced in June 1966. 
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Metlzods 
8. In carrying out this investigation we have tried to take the fullest possible 
account of the views and experience of those concerned with this field, whether 
as practitioners or educationists. We sent questionnaires to every university 
librarian in the country, to professors in all pure and applied science departments 
in U.K. universities, to the heads of all U.K. Schools of Librarianship, to Chief 
Librarians of all cities with Public Technical Libraries, to selected Technical 
College librarians, to the information officers or librarians of all United Kingdom 
Atomic Energy Authority establishments, the Commonwealth Agricultural 
Bureaux and the Research Associations. In the case of industrial libraries we 
felt it unreasonable to send out a questionnaire so soon after that sent out for 
the O.S.T.I. survey, but we had access to the material gathered in connection 
with that survey, which we gratefully acknowledge. We invited written observa­
tions on general and specific aspects of our enquiry from Industrial Liaison 
Officers (supplemented in some cases by their visiting Sheffield), from Aslib and 
Library Association groups, branches and sections, from the Institute of Infor­
mation Scientists, from the participants (approximately 150) in the 1966 Institute 
of Information Scientists' Second Conference, from the relevant National 
libraries, from selected government laboratories, Ministry of Technology 
Regional Offices, selected government libraries and Research Stations. We also 
sent letters inviting observations on the subject of our enquiry to the editors of 
24 professional librarianship and information journals in various parts of the 
world and 29 leading journals and newspapers which circulate in the manage­
ment, industrial and other relevant fields. In addition, we made direct approaches 
to a considerable number of leading figures in the information and special library 
field, inviting their written observations; in several cases these were supplemented 
by personal visits and interviews. We invited "feed-back" information from all 
science graduates who had passed through our own course at Sheffield. As well 
as contacting the U.K. Schools of Librarianship, we wrote to nearly 100 leading 
schools of library and information science in 17 different countries, asking for 
information about their courses; the replies and material which they sent were 
supplemented by a very extensive search of the relevant literature. 
9. Many prominent workers in the information and special library field have 
visited Sheffield for discussions, including several from overseas. We ourselves 
have visited nearly I 00 libraries and information units, schools of librarianship 
and infonnation science, and other institutions, in the U.K., U.S.A., Canada, 
the Netherlands and Sweden. We have also, through our association with the 
International Conference on Education for Scientific Information Work, held 
in London under International Federation for Documentation (F.I.D.) auspices 
in April 1967, had the opportunity to meet workers in the field from many other 
parts of the world and to hear about their activities, plans and problems. We 
would commend the proceedings of this conference (F.I.D., 1967) to all with an 
interest in the field of scientific information work. Had circumstances permitted, 
we would have wished to carry out many more visits than we did, but during the 
course of the investigation we were carrying out our normal duties at the Post­
graduate School of Librarianship and Information Science, which set a limit to 
the time available for visits and, indeed, other aspects of the investigation. 
10. In all, we have been in touch with well over I ,000 individuals and organisa­
tions, and we cannot over-emphasise the benefit which we gained from the 
accumulated experience and wisdom which so very many people have freely 
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contributed to our enquiry. To all of those who have been kind enough to help 
us in this way we extend our sincere thanks. We are also most grateful to the 
small steering committee made up of Mr. A. P. J. Edwards, Mr. F. Liebesny 
and Mr. D. T. Richnell, which met three times during the progress of this investi­
gation; their experience and advice, at significant stages in our investigation, 
were of the greatest benefit. Our Sheffield colleagues, particularly Mr. G. R. 
Pendrill, have also made many valuable suggestions, which are very gratefully 
acknowledged. 
11. To derive firm conclusions from evidence and information received from so 
many different sources is not easy, and in some instances opposing viewpoints 
are quite impossible to reconcile. In the last analysis, what we report must 
represent our own views, but we have tried to weigh and take full account of all 
the information we have received, and to the extent that we have been successful 
in doing this our report reflects and is supported by the views of the profession 
at large. 

Terminology 
12. There is still no general agreement about the meaning of many of the 
commonest terms used in scientific and technological library and information 
w.ork. Even "librarian" an~ "inform.ation scientist" mean different things to 
different people, so that their respective roles are extremely difficult to define. 
It is some~imes ~aid, fo~ exampl:, that. the. librarian is t~e person who organises 
the matenal which the mformatwn scientist uses, and It is certainly possible to 
envisage a spectrum of activity with the librarian at the one extreme and the 
information scientist at the other. But there is a very extensive middle band 
where the distinction becomes blurred and their functions overlap and inter~ 
mingle: there are many librarians who, in addition to organising their libraries 
for use, are exp~cted to .carry. ou~ literature .searches and evaluate what they 
find, and many mformatwn scientists whose Involvement with the literature is 
not restricted to its use but also. requ~res son;te concern with its organisation. 
Indeed, we have been urged ~unng this ~nqUiry, time and again, to stress the 
unity and interdependence of hbrary and mformation work and the artificiality 
of any attempt at rigid separation. 
13. In the area of education and training we found variation in the emphasis 
placed on the different segments of the spectrum: some would emphasise the 
one extreme, some the ~ther, .while yet ot~ers might take the view that s.omething 
is needed of both. The mtentwn of most IS frequently clouded by termmological 
difficulties. While acknowledging the near-impossibility of precision, we have 
tried, in writing this report, to be as ~onsis~ent .as possible in our use of important 
terms. When we refer to informatiOn scientists we normally mean corporate 
members of the Institute of Information Scientists, though occasionally we have 
to mention information science in a more generalised sense (as in Para. 201). 
To save the wearisome repetition of "scientific and technological library and 
information work" (or worker) we have, for convenience, used the expression 
"science information" to include both library and information work. In all 
cases, we hope that our meaning will be clear from the context. 

The organisation of this report 
14. The primary objective of our investig~tio? has been to. make recommenda­
tions about the content, form and orgamsatwn of educatwn and training for 
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science infonnation work. As an essential basis for such recommendations we 
felt the need for as much infonnation as possible about the work itself, the 
personnel at present engaged in it, the nature and level of the various tasks being 
carried out by them and the likely pattern of future developments. 

IS. From this requirement has followed, quite logically, the division of the 
report into two parts: Part I, comprising an analysis of characteristics of science 
infonnation personnel and a survey of the principal types of unit which they 
serve; and Part II, which translates the pattern of activities and needs revealed 
in Part I into tenns of education and training. 

16. Our efforts to find out the relevant infonnation about the different sorts of 
unit described in Part I met with varying degrees of success, and it is principally 
for this reason that some types of unit have been dealt with at greater length 
than others. The length and fullness of treatment of the various sections is 
certainly not intended to reflect the relative importance of the types of unit 
described. Since much of the infonnation about present practices and needs 
which emerged from our survey could be of value to those concerned with the 
planning and presentation of courses, it has seemed worthwhile to include in 
Part I all that seems relevant, even though it is not always as full as we might 
wish. 
17. In Part II we have commenced by identifying the categories of work required 
in the science infonnation field and have given general consideration to the 
levels and content of courses appropriate to these categories. 

18. We have followed with a chapter on courses, in which different types of 
course are examined in some detail. In this section consideration is also given 
to the use of one particular type of course-the short course-as a route to 
professional qualification. 
19. A separate chapter is then devoted to the institutions which carry the main 
responsibility for professional education in this country, the schools of librarian­
ship and infonnation science. The distinctive features of the university-based 
courses and qualifications are considered, and this is followed by a section 
devoted to the non-university schools. Since the latter are the schools which 
have the responsibility of teaching to the Library Association's syllabuses, it was 
thought appropriate to conclude this section by a fairly detailed examination of 
these syllabuses in so far as they are relevant to science infonnation work. 

20. In the final chapter of Part II, three particular problems-Practical experi­
ence, Supply of teachers and Foreign language competence-are brought together 
for special consideration. The report concludes w'ith a summary of points 
considered to be of special importance. 

5 
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PART I 

THE CHARACTERISTICS OF SCIENCE INFORMATION 
PERSONNEL AND THE WORK CARRIED OUT 

BY THEM 



CHAPTER I 

Science information staff characteristics 

21. In this chapter we have endeavoured to analyse and identify characteristics 
of science information personnel which seem to be particularly relevant to our 
enquiry. The O.S.T.I. Survey (Edwards, 1966) has produced valuable data on 
this subject, and in the sections which follow we have used many of its figures, 
often re-interpreting them and analysing them in greater depth from the view­
point of our own investigation. 

22. The knowledge required by staff for the library and information units 
covered by this investigation is of two kinds: 

(i) scientific or technological subject knowledge 
(ii) professional knowledge. 

23. In 1965, of 1,906 staff engaged in science information work in the U.K. 
(Ed~ards, 1966) _278 p4·6 per cent) had at least a second-class honours degree 
in science or engmeenng, 586 (30·8 per cent) had at least a first degree in science 
or engineering, 716 (37·6 per cen9 h~d at least~ firs~ degree in science or engin­
eering or were members of a scientific or engmeermg professional institution 
777 (40·8 per cent) had at least a Higher National Certificate (HNC) or Diplom~ 
(HND) in science or engineering and 922 (48·5 per cent) had at least passed in a 
science subject at the Advanced (A) level in the General Certificate of Education 
(G.C.E.) examinations. 

24. In the same ~urvey 369 (1_9·~ per cen9 staff possess_ed t~e recognised qualifi­
cations of the LI?rary As~ocm~wn, obtamed b~ exammatwn, and 175 (9·2 per 
cent) the recogmsed qualificatiOns of the Institute of Information Scientist 
obtained by examination and/or experience. s, 

25. The figures show that a professio~al qualification was held by a smaller 
proporti?n of the staff than that holdmg at least a first degree in science or 
engmeenng. 
26. The value attached to a professional qualification can be assessed to som 
extent by the proportion of professionally qualified st~ff at various educationa~ 
levels in science and in arts. We found that at all educatwnallevels the proportio 
of professionally qualified scientists was lower tha~ that of profess_ionally qualifie~ 
staff with an arts education. The highest proportiOns of professiOnally qualified 
staff were among those with A-level arts education (42·9 ~er cent), followed by 
G.C.E. Ordinary (0) level arts (40·2 per cent), 0-level ~cience (39·7 per cent), 
graduates with at least a second-class h~nours degree m. arts (34·3 per cent), 
A-level science (29·7 per cent),_gra~uates with o~her ~egrees marts (29·6 per cent), 
graduates with other degrees !n sc~enc_e o~ en~meermg (25·4 per cent), members 
of professional science or engmeenng mstltutwns (23·8 per cent), graduates with 
at least a second-class honou~s degree in science ~r en?ineering (I 8·0 per cent) 
and scientists and enginee.rs with H~Cf~ND quahfic~twns (also 18·0 per cent). 
27. The preferred professwnal q_uahficatwn ~f ~taff With an arts education was 
almost exclusively that of the Library Asso_ciatwn; the pre~erence of scientists 
up to and including A-level was also predommantly for the Library Association's 
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qualification; the qualification of the Institute of Information Scientists was 
predominant at HNC/HND level and also at science or engineering degree level 
and above.* Members of professional scientific and engineering institutions 
split their preferences almost evenly between the Library Association and 
Institute of Information Scientists qualifications (Figure 1). 

28. Graduates (and equivalent). Of the 777 scientists and engineers at and above 
HNC/HND level only 22 per cent were professionally qualified, compared with 
32·5 per cent of the arts graduates. Of these 777, 17·7 per cent were qualified 
information scientists and 4·3 per cent qualified librarians. Of the 218 arts 
graduates the proportions of qualified information scientists and qualified 
librarians were 2·3 per cent and 30·2 per cent respectively. It is worth noting 
that a significantly higher proportion of the arts graduates held a second-class 
honours degree or better and, in complete contrast to the science or engineering 
graduates, the proportion of professionally qualified arts graduates is higher 
among those with academically better degrees; among science and engineering 
graduates there is a marked fall in the proportion with professional qualifications, 
from 25·4 per cent in the case of those below the "good" degree level to 18·0 
per cent in the case of those with "good" degrees. The latter level is equal to 
that reached by the HNC/HND group and just below that of the members of 
professional science or engineering institutions. 

29. These figures suggest that the need for professional qualifications, in addition 
to academic, is more generally recognised by arts graduates, and particularly 
good arts graduates, than by scientists and engineers. Another possibility may 
be that professional qualifications are not considered appropriate or of value 
for the work actually being carried out. To compare the situation in science 
information with that in other fields, we estimated the proportion of science, 
engineering and technology graduates who became members of scientific or 
professional engineering institutions in recent years, in order to be able to judge 
what a "normal" percentage of professionally qualified science, technology and 
engineering graduates might be. This figure is about 40 per cent for physics 
and chemistry graduates and higher for engineers and technologists. The pro­
portion of professionally qualified science, engineering and technology graduates 
in science information work therefore appears to be low, even though the 
Institute oflnformation Scientists is prepared to admit graduates to its corporate 
membership on the basis of recognised experience only. 
30. Professionally qualified non-graduates. For the purposes of this section we 
intend to regard as non-graduates all scientists and engineers below HNCfHND 
level and all arts staff below degree level. 

31. Of the 911 non-graduate staff, 270 (29·7 per cent) had a Library Association 
qualification, 33 (3·6 per cent) had an Institute of Information Scientists qua~ifi­
cation and the remainder, 608 (66·7 per cent), no qualification. The proportion 
of A-level arts staff with a Library Association qualification (39·7 per cent) was 
almost double the corresponding figure for A-level science staff (20·7 per cent). 
At 0-level the proportions were roughly equal (39·2 per cent arts, 37·3 per cent 
science). On the other hand, the proportion of A-level science staff with an 
Institute of Information Scientists qualification (9·0 per cent) was almost three 

* It should be noted that the Institute of Information Scientists normally requires 
a degree or its equivalent before admission to its corporate membership. 
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times the corresponding figure for A-level arts staff (3·2 per cent), and at 0-level 
more than double (2·4 per cent and 1 per cent respectively). 

32. From these figures it appears that certainly at 0-level, and very probably 
also at A-level, scientific subject knowledge is considerably less important than 
professional knowledge. 

33. Comparison with U.S.A. For the purpose of this comparison scientists and 
engineers with at least an HNC/HND qualification, qualified members of the 
Library Association and qualified members of the Institute of Information 
Scientists are regarded as graduate equivalent. 

34. Table I· shows that in the U.K. only a marginally smaller proportion of 
graduates (and equivalent) are qualified in librarianship or information science 
than in the U.S.A. (41·9 per cent as against 47·3 per cent in the U.S.A.). 

35. The results also indicate that in the U.K. a higher proportion of those not 
qualified in librarianship or information science are scientists or engineers rather 
than arts (or social science) graduates, in a ratio of 4 to 1 in the U.K., as against 
3 to 2 in the U.S.A. (Table 1). 

TABLE 1 

QUALIFICATIONS OP GRADUATE (OR EQUIVALENT) STAPP 

U.K.* U.S.A. 

Total % Total % 
1. Science/engineering only 607 46·8 560 33·3 

2. Arts only 147 

I 
11·3 327 19·4 

3. Librarianship . 369 28·4 787 46·8 

4. Information science. 175 13·5 9 0·5 

Graduate or equivalent 1,298t 100·0 1,683 100·0 

* Individuals possessing both a graduate level (or higher) subject or academic qualification 
and a recognised professional qualification (F.L.A., A.L.A., F.l.Inf.Sc., M.l.Inf.Sc., 
A.l.lnf.Sc.) were counted in groups 3 and 4 only. 

t See paragraph 33. 
Sources: Edwards (1966), Battelle (1966). 

36. Of the 3,040 science information staff surveyed by Edwards (1966) over 
one-half (58 per cent) were employed in industry (including the United Kingdom 
Atomic Energy Authority) and nationalised industries, commerce and related 
profit-making organisations; almost one-quarter were employed in government 
establishments or local government; just over one-tenth in non-profit organisa­
tions such as research associations, professional institutions and learned societies; 
and only one in fourteen in educational institutions, such as universities, colleges 
of advanced technology and technical colleges, (Table 2). 

J7. The distribution of 200 members of the Institute of Information Scientists 
(including six student members) in full-time employment (Campbell, 1965) 
shows a distribution remarkably similar to that of all science information staff, 
except that information scientists are under-represented in educational institu-
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tions ( :<::: 4 per cent compared with 7 per cent) and more heavily represented in 
industry and commerce (68 per cent compared with 58 per cent). 
38. On the other hand, the distribution of 10,054 members of the Library 
Association (including non-chartered librarians) (Liaison, 1967) shows the heavy 
public library bias among the membership; two-thirds of the members are 
employed in public libraries as compared with only one in fourteen in industry, 
commerce and non-profit-making organisations. Nevertheless, because of the 
large membership nearly twice as many librarians as information scientists are 
employed in industry, commerce and non-profit-making organisations. 
39. Table 2 shows that in comparison with the U.S.A. a higher proportion of 
science information staff is employed in industry in the U.K. (58 per cent 
compared with 43 per cent), but lower proportions in non-profit organisations 
(11 per cent compared with 16 per cent) and educational institutions (7 per cent 
compared with 16 per cent). 

TABLE 2 

DISlRmUTION OF SCIENCE INFORMATION STAPF AND PERCENTAGE EXPENDITURE ON R & D BY 
EcoNOMIC SECTOR IN THE UNITED KINGDOM AND U.S.A. 

U.K. U.S.A. 

Science information I% of total Science information I % of total 
staff R&D staff R & D 

Economic sector ' expendi- ----
1 

cxpendi-----
Number! I % of total ture2 NumberJI % of total ture4 

Educational institutions 2105 7 7 310 16 

Government organisa-
tions . 6986 23 25 438 23 

Non-profit organisa-
tions . 33]7 11 2 295 16 

Industry and com-
merce . 1,7688 58 66 788 43 

Other 33 1 - 45 2 

Total 3,040 100 I 100 1,876 I 100 

1 Edwards (1966): includes staff at all levels and both full- and part-time. 
2 Cmnd. 3007: refers to performance in 1964/65. 

8 

15 

2 

75 

-
100 

3 Battelle (1966): includes graduates and non-graduates in graduate equivalent posts in 
full-time employment (approximately 15 per cent sample). 

' O.E.C.D. (1963), p. 83: refers toR & D performance in 1960/61. 
6 Universities, Colleges of Advanced Technology, Technical Colleges. 
4 Government, local government, international organisations (includes defence, civil 

research and research councils). 
~ Pr!>fessional ins~ituti!'ns, _research or development associations. 

Private and nat1onahsed mdustry, trade associations, private consultants. 

40. Table 2 also compares the distribution of science information staff with 
scientific Research and Development (R & D) expenditure in the main types of 
employment. 

41. In the U.K. there is very close agreement between science information staff 
and scientific R & D expenditure in educational institutions, government 
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organisations and in non-profit organisations and industry and commerce 
treated as one group. 

42. On the other hand, in the U.S.A. industry and commerce and non-profit 
organisations account for 59 per cent of science information staff, but as much 
as 77 per cent of scientific R & D expenditure. It is not clear why this should 
be so, and further study might be useful. 

43. Distribution and rates of growth of science information staff by industry. 
Keeping in mind the close link between R & D expenditure and science infor­
mation staff (paragraph 40), further, more detailed analysis was carried out 
(Table 3). 

TABLE 3 

DISTRIBUTION OF SCIENCE INFORMATION STAFF BY INDUSTRIAL CLASSIFICATION 
(IN MANUFACTURING PRIVATE INDUSTRY) 

A as a 
A B c percentage 

ofB 

Food, drink, tobacco . 127 1,015 1,309 12·5 

Chemicals and allied industries 816 6,914 8,299 11·8 

Metal manufacture 189 461 2,172 41·6 

Engineering and electrical goods 415 4,597 15,797 9·1 

Vehicles, aircraft, shipbuilding, 
other metal goods 142 841 5,247 16·9 

Textiles, clothing. . 56 913 1,498 6·1 

Other manufactures 133 1,533 2,802 8·7 

Total 1,8781 16,2741 37,124 1 -
Average - I - I - I 11·5 

A = information staff (graduate and equivalent and technical supporting). 
B = scientists in R & D. 
C = B + engineers and technologists in R & D. 
Sources: Cmnd. 3103, p. 63, and Edwards (1966). 

A as a 
percentage 

ofC 

9·7 

9·8 

8·7 

2·6 

2·7 

3·7 

4·7 

I -

I 5·0 

44. Treating industry and commerce and its supporting non-profit organisations 
as one group, we obtained a further breakdown of science information staff (A) 
by industrial classification and compared these figures with the numbers of 
scientists (B), and scientists + technologists + engineers (C). 

45. Taking the ratios A/B and A/C, that is, the "density" of science information 
staff in relation to successively wider groups of R & D staff, we find that A/B 
varies from 6·1 per cent to 41·6 per cent (average 11·5 per cent) and A/C from 
2·6 per cent to 9·8 per cent (average 5·0 per cent). 

46. The ratio A/C shows the number of science information workers per 100 
scientists, technologists and engineers in R & D to be on average five, which 
may be compared with the figure of two information/library staff per 100 persons 
served, revealed in a survey carried out in 1958 (ASLIB, 1960). There appears, 
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therefore, to have been a considerable improvement in science information 
staffing. 

47. We tabulated (Table 4) the annual percentage rates of growth of scientists 
in industry (a), scientists + technologists + engineers in industry (/1), the 
corresponding growths in R & D (y) and (8) respectively, and growth in science 
information staff (e). In all cases the rate of growth of science infonnation staff 
was greater than the rate of growth of scientists in R & D, and in all but two 
cases (metal manufacture and other manufactures) it was greater than the rate 
of growth of scientists + technologists + engineers in R & D. 

TABLe 4 

ANNUAL RATE OP GROWTH IN EMPLOYMENT (% p.a.) IN PRI\"AIE MANUFACTURING 
INDUSTRY 

I I . Average 

I annual 
ct* I ~· y" I ll* •t science 
0 0 I 0/ I 0 % . f . , % % I /u I % u 1 m ~~mat10n 

; : 1 . stan mcrease 

_A_ll_p_r-iv-a-te_m_an_u_!i_ac-t-ur-in-g-in-d-u-st-ry---,---;.g 4-5 4-7""~~ 10· 0 (143 · 0) 

Food, drink, tobacco . 13·5 15·0 1·5 3·5 15·0 (12·6) 

Chemicals and allied industries 3·4 3·3 4·8 4·7 11·3 

Metal manufacture 1·9 5·6 -1·3 10·2 7·0 

13·0 4·2 6·3 5·4 8·8 Engineering and electrical goods 

Vehicles, aircraft, shipbuilding and other 
metal goods 

Textiles, clothing. 

Other manufactures 

4·3 

8·0 

6·3 

i 
0·81 

3·0 ' 
I 

1·3 1·91' 
6·5 I 3·6 I 

4·8 I 10·8 J 

9·41 
7·4 

II· I 

a = scientists in industry. 
{J = scientists, engineers and technologists in industry. 
y = scientists in R & D. 
8 = scientists, engineers and technologists in R & D. 
• = information staff (graduates and technical supporting). 

Average number of staff increases in brackets. 

I I 9·91 
I 

• Growth rate calculated from staff increase 1962-1965 (Cmnd. 3103, p. 63). 
t Growth rate calc.ulated from staff increase 1960-1965 (Edwards, 1966). 

(67·2) 

(10· 8) 

(28·6) 

(10·2) 

(3·4) 

(10·0) 

48. In two cases (engineering and electrical goods and textiles and clothing) the 
rate of growth of science information staff was exceeded by that of the scientists 
in the industry as a whole, and in another ("other" manufactures) by that of 
the scientists + technologists + engineers in the industry as a whole. 

49. The science information staff growth rates of the two industries with the 
highest ratio of science information staff to scientists + technologists + 
engineers in R & D (food, drink, tobacco and chemicals) were higher than the 
growth rates in other industries, and noticeably higher than the growth rate of 
the engineering and electrical goods industry (8·8 per cent), which has the 
poorest science information staff ratio (2·6 per cent). 

14 



CHAPTER 2 

The principal types of scientific and technological libraries and information units 

(A) THE INDUSTRIAL GROUP 

50. In the 1965 O.S.T.I. Survey (Edwards, I 966) replies giving details of staff 
qualifications were received from 594 science infom1ation units, of which 373 
were in private and nationalised industry. Of these, 388 and 253 respectively 
were in existence in 1960 and reported staff totals for that year as well. 
51. The total full-time staff in all the units reporting was 2,505 in 1965 and 1,532 
in I 960; in the industrial units alone the totals were I ,452 in 1965 and 909 in 
1960. 

INDUSTRIAL UNITS 

52. On analysing the distribution of the units by number of full-time science 
information staff in each unit it was found that of the 373 units, just over one­
third were one-man units, slightly over one-half had a staff not greater than two, 
almost four-fifths had a staff of not more than four and nine-tenths a staff of · 
not more than eight. The one-tenth comprising the larger units had staffs ranging 
from nine to 43. 
53. Analysis of the proportion of the total full-time science information staff in 
industrial units who were employed in units up to a given staff size showed that 
the one-man units accounted for only 9·3 per cent of all full-time staff, units 
with staff not greater than two for 19·7 per cent, not over four for 40·8 per cent 
and not over eight for 58·7 per cent. Thus, 41 ·3 per cent of the staff in all the 
industrial units were concentrated in the larger units, i.e. those which comprised 
one-tenth of the total of all units. 
54. Science, technology and engineering graduates in industrial units. A total of 
274 science, technology and engineering graduates were employed in the 373 
industrial units. The distribution of these graduates among units of various 
sizes is largely independent of the size of units, but is very closely related to the 
distribution of all science information staff among these units; the "density" of 
these graduates is nearly constant. Thus, for instance, the "density" of these 
graduates in the one-man units is 18·2 per cent of all the full-time staff, 16·9 
per cent in two-man units, 18·2 per cent in three- to four-man units, 15·0 per 
cent in five- to eight-man units and 22·4 per cent in units with nine to 43 staff. 
The "density" for all industrial units taken together is 19·2 per cent. 
55. Of these 274 graduates 8·8 per cent are in one-man units, 17·9 per cent are 
in units with staff not greater than two, 39·8 per cent are in units with staff not 
greater than four and 51·8 per cent in units with staff not greater than eight. 
One-tenth of all industrial units, i.e. those with staffs of nine to 43, accounted 
for 48·2 per cent of these graduates. 
56. The proportion of "good" graduates (first and second class honours) 
among these graduates is lowest in the one-man units, being 29·2 per cent, and 
highest in the nine- to 43-man units with 51·5 per cent. The proportion in the 

15 



two-man units is 44·0 per cent, in three- to four-man units 38·2 per cent and in 
five- to eight-man units 42·0 per cent. 

57. Chartered librarians. There are 117 chartered librarians among the 1,452 
full-time science information staff in the 373 industrial units. The "density" of 
librarians averages only 8·1 per cent of all staff, and decreases from 15·9 per cent 
in one-man units to 5·9 per cent in the largest units with staffs of nine to 43. 
58. Information scientists. There were amongst the full-time staff 95 members 
of the Institute of Information Scientists in the industrial units, and the average 
"density" was 6·5 per cent. The "density" does not appear to be significantly 
related to the size of the units. 
59. Regional variations. We also looked for regional variations in the staffing 
of science information units and found that for this purpose the United Kingdom 
could be divided into two main regions: London and South East, and other 
areas. 
60. The London and South East region contained 41·5 per cent of the industrial 
units, 46· 5 per cent of the staff, 34· 2 per cent of the chartered librarians, 44· 7 per 
cent of the HNC/HND scientists and engineers, 51·6 per cent of the information 
scientists, 53·6 per cent of the "good" honours science, technology and engineer­
ing graduates and as much as 58·0 per cent of all the science, technology and 
engineering graduates. On the other hand, the London and South East region 
contained only about 18·8 per cent of the country's population and 19·1 per 
cent of its industrial employees; its industry accounted for just 21 per cent of 
the industrial output (value) of the U.K. 
61. The "density", in relation to total science infonnation staff, of science 
technology and engineering graduates in industrial science information unit~ 
was 24·2 per cent in the London and South East region, but only 15·0 per cent 
for all "other" areas; this may be due, in part at least, to the concentration of 
head offices in London and the South East. There is evid~~ce that the lower 
••density" in the "other" areas is not caused by a better provlSlon for supporting 
staff for the graduates, but by the recruitment of relatively small numbers of 
graduates into science information work. To bring the "other" areas up to the 
1965 standard of the London and South East region, their graduate staff comple­
ments would have had to be increased by no less than 62 per cent, that is, from 
ll5 to 186 science, technology and engineering graduates. For the. average size 
of each unit also to be brought up to the London and South East regiOn standard 
then the increase required would have been 95 per cent, that is, from 1 I 5 to 224 
science, technology and engineering graduates. 

62. In this connection, it is worth noting that no such massive concentration of 
science information manpower exists in the U.S.A., where their geographical 
distribution follows very closely that of the scientists in R & D and fairly 
closely that of the population as a whole. 

63. Analysis of the data on "good" honours science, technology and engineering 
graduates in science information work shows that where employers in th 
"other" areas of the U.K. are willing and able to recruit graduates, they are 
more successful in recruiting "good" graduates than units in the London an~ 
South East region. The proportion of "good" graduates in ••other" areas is 
49·5 per cent, that in the London and South East region 41 ·5 per cent and the 
proportion in "other" areas is higher than in the London and South East 
region for every si'ze of unit; this is particularly pronounced for one-man units 
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(44·4 per cent compared with 20·0 per cent) and two-man units (47·6 per cent 
compared with 25·0 per cent). 

64. The "density" of members of the Institute of Information Scientists is 
marginally higher in the London and South East region, 7·5 per cent compared 
with 6·0 per cent in "other" areas, but that of chartered librarians is lower at 
6·1 per cent compared with 10·0 per cent in "other" areas. Whilst the distribution 
of Institute of Information Scientists members among units of differing size 
shows no marked trend, "density" of chartered librarians in the London and 
South East region falls from 13·7 per cent in one-man units to 4·2 per cent in 
units with nine to 43 staff; in "other" areas the decrease in "density" of chartered 
librarians is not so clear-cut, but the density is as high as 17·3 per cent for one­
man units and 7·9 per cent for units between nine and 43 staff. 

THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY, THE RESEARCH 
ASSOCIATIONS AND THE COMMONWEALTH AGRICULTURAL BUREAUX 

65. As stated earlier (paragraph 8) we did not consider it practicable to approach 
industrial units again with a long questionnaire after the brief interval which 
had elapsed since the O.S.T.I. Survey, and we therefore sent out questionnaires 
to heads of units in the United Kingdom Atomic Energy Authority (U.K.A.E.A.), 
Research Associations (R.A.'s) and Commonwealth Agricultural Bureaux 
(C.A.B.'s), in the expectation of obtaining a wide spectrum of views on education 
and training requirements against a background of staff details. 

66. The three groups represent three different functions of information units: 
the U.K.A.E.A. units serve principally their own R & D and industrial pro­
duction establishments, the R.A. units serve their own research establishments 
as well as their respective industries, and the C.A.B.'s serve agricultural R & D 
on a world-wide basis, mainly by means of published abstracts, surveys and 
reviews. Both the U.K.A.E.A. and the R.A. units were, on average, not too 
untypical of the large industrial units, except that the former had rather greater 
representation of professional librarians; and the latter, particularly in the 
smaller R.A. units (full-time science information staffs of between three and 
eight), tended to have a greater representation of science, technology and 
engineering graduates and equivalent staff. The C.A.B. units were distinct both 
in their size (over 90 per cent with staffs of nine or more) and the very high 
proportion of science graduates (on average, about one-half of the staff of the 
unit). They also reflected in the staffing the considerable stress laid on sources 
of information in foreign languages. 
67. Whilst these units corresponded in size to the larger industrial units, which 
account for only 10-20 per cent of all industrial units, it should be remembered 
that these are just the units in which the great majority of staff are concentrated 
(paragraph 53). The fact that questionnaires were not sent to the smaller 
industrial units does not imply that their views have been neglected, and we 
would refer back to paragraph 8 for a description of the coverage of our survey. 

68. Of a total of 69 questionnaires sent out, 37 (53·6 per cent) were returned. 
On the basis of these replies, the number and qualifications of the science 
information staff employed by the U.K.A.E.A., the R.A.'s and the C.A.B.'s are 
shown in Tables 5 and 6. 
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TABLE 5 

UBRARIANSHIP AND INFORMATION ScmNCB QUAUPICATIONS OP STAFP 

U.K.A.E.A. R.A. C.A.B. 

Un- Un- Un-
Quali- quali- Total Quali- quali- Total Quali- quali- Total 

fied fied fied fied fied fied 

Scie~oe/ . 
engmeermg 
graduates 
(or equiva-
lent). 5 16 21 8 67 15 - 45 45 

23·8% 76·2% 100% 10·7% 89·3% 100% - 100% 100% 

Arts 
graduates • 3 1 4 - 16 16 1 18 19 

75·0% 25·0% 100% - 100% 100% 5·3% 94·7% 100% 

Non-
graduates . 13 29t 42 15 104t 119 5 22t 27 

30·9% 69·1 %t 100% 12·6% 87·4%t 100% 18·5% 81·5%t 100% 

Total. 21 46 67 23 187 210 6 85 91 

Average 31·3% 68·7% 100% 10·9% 89·1% 100% 6·6% 93·4% 100% 

t Due to variation in the interpretation of the questionnaires some replies included 
clerical staff in these totals and some did not. Table 6, therefore, omits this non-graduate 
category. 

TABLE 6 

GRADUATE (AND GRADUATE EQUIVALENT) AND PROFESSIONAL STAPP 

U.K.A.E.A. R.A. C.A.B. 

Number I % 
Number I % % 

of total of total Number of total 

Science/engineering 
graduates (or equivalent) 21 55·3 15 70·7 45 65·2 

Arts graduates . 4 10·5 16 15·2 19 27·5 

Professional only 13 34·2 15 14·1 5 7·3 

Total 38 100·0 106 I 100·0 69 100·0 

69. The composition of staff in the three groups was found to vary to some 
extent with the different requirements of the work. Estimates were obtained of 
the proportion of work requiring knowledge of different types and at different 
levels. These are analysed in Table 7. 
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TABLE 7 

SUBJECT AND PROFESSIONAL KNOWLEDGE: % OP TOTAL WORK 

Science/ Professional 
engineering librarian/ 

graduate A-level information Other Miscellaneous 
(or equivalent) science scientist 

% % % % % 
U.K.A.E.A. 19·2 9·5 15·9 55·4 -
R.A .. 32·5 8·5 19·5 36·4 3 · 1 (languages and other) 

C.A.B. 41·9 1·2 19·4 28·1 9·4 (languages) 

70. As will be seen, the proportion of work requiring graduate level scientific 
knowledge was more than twice as large in C.A.B.'s as in U.K.A.E.A., with the 
R.A.'s occupying an intermediate position, while the estimated proportion of 
work calling for A-level scientific knowledge decreased from 9·5 per cent in 
U.K.A.E.A. and 8·5 per cent in the R.A. 's to a negligible 1·2 per cent in the 
C.A.B.'s. 
71. The estimated proportion of work requiring professional knowledge 
remained almost constant at about one-fifth or one-sixth of the total work, 
although, as is shown later, when considering course requirements, the content 
of this knowledge varies considerably between these three groups of units. 
"Other work", that is, work requiring neither professional nor subject know­
ledge, accounted for a significant proportion in all three groups, particularly in 
the U.K.A.E.A., where it was over half of the total. 

72. A particular type of subject knowledge, of relatively minor importance in 
U.K.A.E.A. and the R.A.'s, is knowledge oflanguages. In the C.A.B.'s, however, 
it accounted for as much as 9·4 per cent of all the work. The importance of 
language requirements suggests that certain arts graduates are found useful in 
C.A.B.'s and, to some extent, in R.A.'s, for their subject (languages) knowledge. 
We found that whilst in U.K.A.E.A. 10·5 per cent were arts graduates (and 
three out of four are also professionally qualified), the figure for R.A.'s was 
15·2 per cent (none professionally qualified) and for C.A.B.'s 27·5 per cent (with 
only one in 19 professionally qualified) (Table 6). 
73. Qualities and qualifications required. Evidence on desirable qualities and 
qualifications for staff at various educational levels was provided by heads of 
library and information services. 
74. At all levels personality, professional library or information science qualifi­
cations and subject knowledge were included among the top four qualifications; 
a knowledge of languages was included in the top four qualifications in all cases 
but one. Practical research experience rated fourth or fifth place for graduates 
and A-level scientists. 

75. Whilst there was close agreement on the principal desirable qualification at 
all educational levels and in all three groups, there were differences in the 
ranking. 

76. Personality was the most highly rated qualification at all levels in U.K.A.E.A. 
and R.A.'s, and also at 0-level in C.A.B.'s; subject knowledge came first in 
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TABLE 8 

QUALITIES AND QUALIFICATIONS REQUIRED (5-point scale)* 

--c. 
:a Practical Experience "' a:: 
.!:! u ... o 
«<C: 
'"'U .C·-
·- 0 _., c 'E 

-~ 
<Uc:§ u 

~ 
... c: ... 

§·9·;::: bl) .c e 0 E -;; --~ C':S 
-c c. •t; Sb ...... "' 0 

c:l "'Eo ij~ ::1 ~ 0 ::1 "' 0 ,2 ... ~ co ... ~ -c a:: "' ·=o c: ... o.E"' .Cc= 
~ ~ .. 0 "' &! lt.5 g. ~~ Q ~ ~ 

Graduate U.K.A.E.A. -4·4 3·7 4·3 2·7 2·7 2·6 1·7 2·6 

R.A •. . 4·1 2·5 4·1 3·6 2·1 1·9 1·9 1·8 

C.A.B. 3·1 2·7 4·3 4·3 2·1 1·5 1·2 1·2 
---------------------

A-level U.K.A.E.A. 4·4 4·0 4·0 2·2 2·6 1·7 2·2 

R.A .. 3·3 2·9 3·0 2·7 1·7 1·6 1·5 1·2 

C.A.B. 3·8 4·0 3·5 4·3 2·3 2·0 1·0 1·3 

I 1~1""3-"3 }:81}.4 ---------
O-le vel U.K.A.E.A. 4·2 1·2 1·2 1·4 

R.A .. 3·0 I I· 7 1·8 1·8 0·6 0·6 0·6 0·6 

C.A.B. 3·2 3·0 2·7 2·7 1·5 1·0 1·0 1·5 
------------

Averages Graduate 3·9 3·0 4·2 3·5 2·2 2·1 1·5 2·1 

A-level 3·8 3·6 3·5 3·1 1·5 1·4 1·3 1·2 

0-level 3·5 2·3 2·6 2·1 2·0 1·5 1·1 1·3 

• On this scale five may be taken as indicating an essential qualification and zero an 
irrelevant or totally unimportant one. 

C.A.B.'s and R.A.'s at graduate level, second at all levels in U.K.A.E.A. and at 
A- and 0-levels in R.A.'s; languages were rated first in C.A.B.'s at both graduate 
and A-levels, and professional library or information science qualifications 
came second at A-levels in U.K.A.E.A. and C.A.B.'s. Professional qualifications 
rated equal with or lower than subject knowledge at all levels in U.K.A.E.A. 
and R.A.'s and at graduate level in C.A.B.'s. Languages rated higher than 
professional qualifications in C.A.B.'s at graduate and A-level, and in R.A.'s at 
graduate and 0-level; and equal or higher than subject knowledge at all levels 
in C.A.B. 's, and at 0-level in R.A.'s. 

77. Courses. A pronounced preference was shown for a scientific information 
work course rather than a traditionallibrarianship or a mixed course (Table 9), 
but there was only partial agreement on the relative importance of subjects 
which such a course should include (Table 10). 
78. On the matter of detailed content of courses for scientific information work, 
all responding heads of units included as very important or important scientific 
and technical reference work, and over 80 per cent in each group also included 

20 



TABLE 9 
EDUCATION AND TRAINING PREFERENCES 

Traditional Scientific 
Librarian ship information work Mixture Neither 

% % % % 
U.K.A.E.A. 25·0 50·0 25·0 0·0 

R.A .. 14·8 59·3 14·8 11·1 

C.A.B. 12·5 37·5 12·5 37·5 

the three subjects of abstracting, editing, cataloguing and classifying (conven­
tional); agreement above the 60 per cent level further included the six subjects 
of general reference work, preparation of critical reviews of the literature, non­
conventional indexing and classification, information systems analysis, infor­
mation systems design and library and information service mechanisation. Thus, 
at the 80 per cent level there was agreement about the inclusion of four subjects 
(out of 17listed) and at the 60 per cent level agreement on 10 subjects (Table 10). 

TABLE 10 

PERCENTAGE OF RESPONDING LIBRARY/INFORMATION SERVICE HEADS RATING THE FOLLOWING 
SUWECTS FOR INCLUSION IN COURSES FOR SCIENCE INFORMATION WORK AS "VERY IMPORTANT" 

OR "IMPORTANT" 

Subject I U.K.A.E.A. R.A. C.A.B. 

1. Science/technical reference work 100·0 100·0 100·0 

2. Patent literature searching . 100·0 78·3 25·0 

3. Economic and trade reference work 75·0 65·2 0·0 

4. General reference work 87·5 69·6 75·0 

5. Abstracting 87·5 100·0 100·0 

6. Preparation of critical reviews 62·5 87·0 87·5 

7. Editorial work and preparing information 
100·0 bulletins 91·3 100·0 

8. Non-conventional indexing and classification 75·0 87·0 75·0 

9. Conventional cataloguing and classification 100·0 87·0 87·5 

10. Collection building (printed) 87·5 73·9 50·0 

11. Collection building (non-conventional 
75·0 material) . 69·6 37·5 

12. Information systems analysis 100·0 60·8 62·5 

13. Information systems design 100·0 69·6 87·5 

14. Library/information service mechanisation 100·0 73·9 87·5 

15. Exhibition work 62·5 26·1 0·0 

16. Conference work 37·5 43·5 12·5 

17. Committee work 62·5 43·5 12·5 
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TABLE 11 

"VERY IMPORTANT" SUBJECT RANKING (IN % OF RESPONSES) 

I U.K.A.E.A. % R.A. I % C.A.B. I % 
I Science/technical Science/technical 

182·7 
Science/technical 

reference work 87·5 reference work reference work 87·5 

I I Abstracting . 87·5 
--21 Editorial work and Abstracting . 74·0 

preparing infor-
mation bulletins . 75·0 

31 Abstracting 1 62·5 Editorial work and Editorial work and 
t preparing infor- preparing infor-
I mation bulletins 56·5 mation bulletins 62·5 

I Library/information Non-conventional 
service mcchanisa-

I 
indexing and 

_I tion 62·5 classification 62·5 

41 Critical reviews 47·8 

5 Conventional cat- Non-conventional Conventional cat-
aloguing and class. 50·0 indexing and aloguing and 

classification 43·5 classification 50·0 
Non-conventional 

indexing and class. 50·0 

I Information systems 
design . . 50·0 I 

79. The seven subjects on which there was little agreement were patents literature, 
which was held to be important in U.K.A.E.A. and R.A.'s (as was economic and 
trade reference work), collection building (printed material), collection building 
(non-conventional material), committee work and exhibition work (held im­
portant in U.K.A.E.A.), and conference work, which was rated as of some 
importance, particularly in R.A.'s (Table 10). 

(B) THE EDUCATIONAL GROUP 

THE UNIVERSITY LIBRARIES* 

80. Until recently there has been little or no scope in British university libraries 
for the specialised application of scientific or technological skills and qualifi­
cations. Traditionally, these libraries have offered virtually no direct reference 
or information service, partly from a belief that such services constitute un­
desirable spoon-feeding, but principally, perhaps, because of limitations imposed 
by minimal staffs, barely adequate to carry out the basic functions of acquiring 
and processing books and journals and providing a machinery for lending them. 

* The substance of this section formed the basis of a paper presented by the authors 
at the International Conference on Education for Scientific Information Work, which 
took place in London in April 1967 (F.I.D., 1967). 
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The situation is changing, however. With general university expansion, library 
staffs are increasing, and recent trends-particularly the move towards organising 
university libraries on a subject specialisation basis-indicate that many univer­
sity libraries are aspiring towards special library standards of service in some 
areas of their activities at least. This trend is welcome, not only for the direct 
benefit it will bring to the university population, but for the influence it should 
have on successive generations of students, who will go out into many walks of 
life, including industry, with an awareness of what a good library and information 
service can offer and an expectation of similar facilities within their own 
organisations. 

81. To obtain a firmer impression of the significance of this trend, and its 
implications for professional education, a letter was sent to all university 
librarians (including those of the new universities and the fanner Colleges of 
Advanced Technology), asking specific questions about the present and proposed 
future use of science and technology graduates in university libraries, and 
inviting observations on the provision of specialised library and information 
services for science and technology departments. Thirty-seven (72·5 per cent) of 
the 51 libraries approached replied, and between them they provide a picture 
not only of the present position and future aspirations, but of general attitudes 
in university library circles towards this very important matter of specialised 
services for science and technology departments. 

82. The extension of present services. The first question on which we invited 
observations read "If staff and resources permitted, would you wish to extend 
the services offered to science and technology departments by your library, 
perhaps along the lines of the better industrial libraries and information 
services?" Twenty-six out of 37 librarians replied affirmatively. At the same time 
many also pointed out that there were important differences between the needs of 
university and industrial research and that the range of university scientific and 
technological departments precluded the depth of service that can be offered in 
an industrial library or information service, which usually operates within the 
known boundaries of a comparatively narrow field. This may cease to be such a 
significant factor, however, if university expansion brings with it any considerable 
trend towards branch or similar types of library specialising in a few related 
topics. 
83. Librarians were asked to give examples of the forms which such extended 
services might take. They were not provided with a list of suggested possibilities, 
but were left to produce their own ideas. In this way it was hoped to stimulate 
more positive thinking than might otherwise have been the case. It also follows 
that failure by a librarian to mention a particular service does not necessarily 
imply that it has been considered and rejected. With these considerations in 
mind, the list of services given in Table 12, which shows in each case the number 
of librarians who suggested them, is impressive evidence of changing attitudes. 

84. The use of science and technology graduates. In the university context, the 
graduate staff are the group of primary significance from the point of view of 
our enquiry. We asked university librarians how many science and technology 
graduates are on their staffs at present, the duties assigned to such graduates 
and how, ideally, the librarians would like to use them. Many librarians com­
mented on the difficulty of recruiting science and technology graduates, though 
the total of 45 is perhaps unexpectedly high and is probably about 15 per cent 

23 



TABLE 12 

The positive provision of an information service 14* 

The provision of a current awareness service . 11 

Assistance with literature searching 9 

Links with national information services, e.g. MEDLARS • 8 

Provision of information bulletins 7 

Specialised indexing . 7 

Provision of translating services 6 

Literature searching 4t 
Abstracting 3 

• Of the 14, five would restrict the service to staff and postgraduates. 
t Three of the four were new universities. 

of all graduate staff in the libraries in question. Twenty-seven of the 45 are doing 
work directly relevant to their subject qualifications, such as staffing science 
libraries (16) or acting as subject specialists (8), while the others appear to be 
engaged in general library duties such as cataloguing or acquisitions. The 
principal ways in which the 37 librarians would like, ideally, to employ their 
science graduates are shown in Table 13. 

TABLE 13 

Instructing readers in the use of scientific libraries and 
literature 27 

Book selection . 25 

Classification of scientific literature 20 

Reader services . 17 

Preparation of specialised bibliographies and guides to 
the literature . 16 

Liaison with science and technology departments . 14 

85. Professional education requirements. A request to assess the importance to 
university librarianship of various branches of education for scientific infor­
mation work produced the replies shown in Table 14, which can usefully be 
considered along with Tables 12 and 13. 

S6. To complete this part of the enquiry librarians were asked if they would like 
science and technology graduates joining their staffs to have followed a special­
ised course in scientific information work or to have received a more traditional 
type of professional education. It is significant that only four preferred the 
specialised course and nine the traditional, while 23 chose neither and expressed 
preference for a course which would combine both scientific information work 
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TABLE 14 

Very 
important Important Unimportant 

Collection building 21 10 5 

Literature searching techniques 25 10 1 

Classification for information retrieval 17 13 6 

Indexing 5 17 15 

Abstracting . 9 27 

Literature analysis and preparation of 
evaluative reviews of research 3 8 26 

Preparation of information bulletins and 
similar editorial wo1k. 3 17 16 

*Systems analysis 11 13 12 

•systems design 10 15 11 

*Library mechanisation 21 14 2 

• It was quite rightly pointed out by more than one librarian that these are aspects of 
library management rather than scientific information work, but they have a certain 
relevance to this enquiry for, as several librarians indicated, they would expect to 
consult their science and technology graduates on mechanisation matters. 

and traditional librarianship. Most of the science and technology graduates at 
present in university library work are likely to have received a traditional type 
of professional education. These graduates may well be amongst those for whom 
short courses on specialised aspects of scientific information work will be 
appropriate. 
87. Examination of Tables 12-14 shows that there should be scope in university 
libraries of the future for activities which up to now have been largely confined 
to special libraries and information services, so that science and technology 
graduates joining the staffs of university libraries in the future can reasonably 
expect to use their subject qualifications in a direct and purposeful way. This 
more than any other consideration (including salary) is likely to influence 
recruiting and bring into university libraries the good science and technology 
graduates they so badly need. 
88. As a sign of new attitudes, the interest shown in such highly specialised 
activities as current awareness services and the production of information 
bulletins is, perhaps, particularly significant. A number of librarians were even 
showing a distinct interest in the possibilities of selective dissemination of 
information. 
89. Of equal significance for professional education is the prominence given in 
Tables 12-14 to a whole group of activities which required a specialised know­
ledge of the literature of science and technology, the guides and keys to this 
literature and specialised sources of information. The need to improve and 
extend instruction in the effective use of libraries and scientific literature received 
great stress, and many librarians would have liked to offer quite substantial 
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courses of this sort, both for postgraduate and undergraduate students. Several 
librarians, too, made reference to the increasing complexity and sophistication 
of bibliographical tools and techniques and would have liked to offer their users 
assistance with literature searches. They also recognised that the search strategies 
and methodologies which are needed to get the most from a library's own 
resources would have their counterpart at a higher level, and many librarians 
looked to a future in which computer-based national and international services, 
such as MEDLARS, would require skilled intermediaries on the staffs of individual 
libraries. Tables 12-14 also show the importance attached to the science 
graduate's role in stock building, in book selection and in the preparation of 
bibliographies and guides to the literature, all of which underline still further 
the importance of a thorough grounding in the literature and bibliography of 
science and technology and in other sources of information. Teachers of library 
and information science are well aware of the difficulties which this part of the 
professional curriculum presents, and there is certainly no simple answer. 
Approaches which attempt to demonstrate a methodology are amongst the 
most promising, and the "flow-chart" approach to reference work with which 
F. S. Stych has experimented at the University of. Sheffield (Stych, 1966) is one 
which should commend itself to science graduates, not only as a method of 
learning, but as a method of teaching which they themselves might well use 
when they are called upon to assist with courses of instruction for their own 
library users. 

90. The need for a sound background in classification is clearly revealed in 
Tables 13 and 14 and was more predictable than the not inconsiderable im­
portance attached to indexing (Tables 12 and 14). On the other hand, several 
librarians wrote at some length against the need for university libraries to 
produce abstracts, and there was a very positive feeling that literature analysis 
and the preparation of evaluative reviews of research are not only unwanted but 
unwarranted in a university library situation. The great interest shown by several 
librarians in the provision of translation services foreshadows important 
developments in an area in which recent studies suggest there is need for con­
siderable concern. 

91. The belief in the need to include scientific information work in the pro­
fessional education of science and technology graduates entering university 
librarianship was expressed by many librarians and is amply borne out by 
Tables 12-14. One very important aspect of this is the need to plan for a future 
in which computers will play an increasingly important part. The availability of 
large computers to university libraries will offer possibilities for implementing 
new ideas on aims, methods and procedures in university libraries, possibilities 
which will call for considerable research and development in information 
technology and science. University libraries will have increasingly to take account 
of such facilities as commercially available data and information services on 
magnetic tape and computer-aided programmed learning. Work such as that of 
Kessler at Massachusetts Institute of Technology (Kessler, 1965) foreshadows a 
situation in which researchers will be able to search the literature by operating 
consoles in their own offices. Such developments are clearly of profound long 
term significance for university libraries, and there is every reason to expect that 
technological advance will go still further. The university library of the future 
will certainly require, from some of its staff at least, advanced skills in the 
science information field. 
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92. The case for an adequate background in traditionallibrarianship is equally 
strong, if only, as several librarians pointed out, to ensure that the science and 
technology specialists are not a community within a community and hav~: 
adequate long-term prospects of reaching the senior positions in university 
libraries. Even some of the specialised duties envisaged for them could not be 
carried out effectively without the sound background knowledge of university 
objectives, organisation and procedures that would be included in a good, 
integrated, professional education. This applies, for example, to such duties as 
representing the library on science and technology Faculty Boards and also to 
the extremely important development envisaged by many librarians, and already 
beginning to get under way, by which science and technology graduates on the 
library staff will act as library liaison officers with individual science and tech­
nology departments and groups of departments. Above all, perhaps, one must 
keep in mind the great and highly desirable increase in recent years in the move­
ment of staff between different branches of library and information work: a 
course of professional education should recognise and facilitate such mobility. 

THE TECHNICAL COLLEGE LIBRARIES 

93. The technical college libraries make up a very large group, serving institu­
tions which range from colleges with little or no advanced work to institutions 
designated as polytechnics, in which much of the work may be at university 
level. To generalise about library provision for this group as a whole would be 
neither feasible nor profitable. What is certain is that considerable and badly 
needed improvements have taken place in recent years, that there is still a long 
way to go and that in view of the very large numbers who receive their scientific 
and technological training in technical colleges of one sort or another, the 
potential importance of their libraries is very great indeed. 
94. In considering this group, then, we have concerned ourselves only with 
designated polytechnics and colleges known to be giving instruction in the use 
of libraries. Of the 36 institutions to which we sent a questionnaire, 18 replied, 
14 of them being colleges which are to be included in polytechnic institutions. 
Our "sample" is therefore heavily biased towards large and active colleges, the 
ones most likely to be setting the standards to which others will aspire in the 
years ahead. 
95. Composition of the present staffs of technical colleges libraries. The 18 
libraries concerned had 102 staff between them, with qualifications as shown in 
Table 15. 
96. Table 15 shows a marked similarity to that for the public technical libraries 
(see paragraph 128), with a heavy preponderance of staff holding either a pro­
fessional qualification only or an arts degree plus a professional qualification. 
As in the public technical libraries, only a very small number of staff held 
science or technology qualifications. Five held science or technology degrees, 
two had HNCfHND or membership of a professional institution and five had 
science A-levels: a total of 12 out of 102, or 11·8 per cent. 
97. Library services in technical colleges. Librarians were asked to give details 
of any special services they were providing in addition to their normal functions. 
The services most frequently mentioned are listed in Table 16. 
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TABLE 15 

Professionallibrarianship qualifications only 34 

Professional librarianship qualification plus arts degree . 17 

Arts degree only 5 

Professional librarianship qualification plus science or tech-
nology degree 3 

Professionallibrarianship qualification plus A-level science 3 

A-level (non-science) only . 3 

Science or technology degree only 2 

HNC/HND or membership of a professional institution 2 

A-level science only . 2 

Trainees and general assistants 31 

Total 102 

TABLE 16 

Instruction in the usc of libraries (for new students) 15 

Provision of accessions lists 8 

Specialised instruction in the literature of a student's subject 7 

Provision of reading lists and subject bibliographies 6 

Publication of an information bulletin 3 

Current awareness service . 3 

98. Other services, provided by one or two colleges, included indexing of papers 
in periodicals and the extension of library services to local industry. 

99. Extension of present library services. All 17 librarians who replied to the 
question on this subject would have liked to extend the services at present 
offered to college and outside users, if staff and other resources pennitted. 
Twelve of them specifically mentioned services to outside users, such as the 
libraries of selected firms (rather than individuals), and one suggested the 
provision of an information bulletin to local firms on a subscription basis. 

100. Some of the replies to a question on how librarians would like to use 
science graduates, if more became available, throw further light on the fonn 
which future extensions of service might take. Table 17 is a list of desired services 
giving in each case the number of librarians who suggested them. ' 

101. This shows considerable common ground with the university library 
situation. The emphasis on teaching the use of literature and the library (which 
is also present in the analysis of present services in Table 16) reflects the very 
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TABLE 17 

Classification . 12 

Instruction of users in their subject literature 10 

Book selection. 10 

Staff liaison 8 

General assistance to readers (including industry) 7 

Current awareness bulletin 6 

Abstracting 6 

Technical information service (including industry) 5 

Cataloguing 5 

Indexing. 5 

Preparation of bibliographies and guides to the literature 5 

Translating 5 

Assistance with literature searching 5 

positive approach to the library's role in higher education which already exists 
in many technical colleges. Though specialised, more advanced instruction in 
the student's subject field is at present being given in only a few subjects (most 
frequently chemistry, at the request of the teaching staff concerned), it seems 
clear that given the appropriate resources of specialised library staff, this sort 
of activity would be taken much further. 

102. Professional education for technical college library work. As with the 
university library enquiry, librarians were asked whether they would prefer 
science or technology graduates joining their staffs to have had a specialised 
course in scientific information work or a more traditional type of education 
for librarianship. Eight favoured a traditional course, four a specialised, three 
preferred a mixture of both and three stated that either would be acceptable. A 
number of replies implied that for administrative posts in libraries, traditional 
1ibrarianship training would be required. In their views on traditional versus 
other types of professional education, technical college librarians were in very 
close agreement with librarians in the public technical libraries, perhaps reflecting 
their own educational and training background to a greater extent than the 
needs of their particular sector of scientific and technological library and 
information work. Thus, the traditional type of course was preferred by 45 per 
cent of the technical college library respondents and 50 per cent of those in 
public technical libraries, but by only 25·5 per cent in universities, 25 per cent 
in U.K.A.E.A., 15 per cent in Research Associations and 12·5 per cent in 
Commonwealth Agricultural Bureaux. 

103. The importance of various subjects in courses of professional training was 
assessed as shown in Table 18. 
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TABLE I8 

Very 
Subject important Important I Unimportant 

Collection building (printed material) 15 2 -
Collection building (non-conventional) 7 8 2 

General reference work . IO 7 -
Science and technology reference work IS 2 -
Patents literature searching I 7 9 

Teaching the use of libraries 10 7 -
Teaching the usc of other sources of infor-

mation 4 12 1 

Conventional cataloguing and classification 10 7 -
Non-conventional indexing and classifica-

tion 8 8 1 

Abstracting - 10 7 

Preparation of critical reviews of the 
literature I 9 7 

Editorial work and the production of infor-
mation bulletins . 7 9 1 

Library mechanisation 4 13 -

Additions to this list by individual librarians were library planning and administration 
(four times), teacher training (twice), library management (once) and 0 & M (once). 

104. Qualities and qualifications required for work in technical college libraries. 
Librarians were asked to assess the importance of a number of factors for 
success in technical college library work by marking each item on a 5-point 
scale (5 = essential, 0 = irrelevant or totally unimportant). The results, in 
order of importance, are shown in Table 19. 

TABLE 19 

Average 
rating 

Personality 4· 65 

Professionallibrarianship or information qualifications. 4·6 

Subject knowledge 3·1 

Languages 2 · 8 

Teaching experience. 2·2 

Practical experience in research, development, production or 
management. 1·75 
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105. Factors influencing recruiting. Librarians were also asked to list the factors 
which, in their view, would favourably influence recruitment of science and 
technology graduates into library and infonnation work. 
106. First came "better salaries" (I 0 out of 16). Higher "status" (7 out of 16) 
and "more publicity" (7 out of 16) were considered to be the factors next in 
importance. There was a general belief that not enough information was given 
to either graduates or school-leavers about the work involved in running a 
library, the career prospects or the more exciting developments in the field of 
library mechanisation. Five replies suggested that recruitment of scientists would 
be encouraged if the library services could be developed further and more infor­
mation work included, and four librarians specifically mentioned the need for 
opportunities for research. The provision of more staff to relieve the librarian 
of routine duties, particularly at clerical level, was also mentioned by four 
librarians. 

107. Short courses. Librarians were asked if they felt the need for short courses 
on specific topics. Thirteen expressed a need for such courses, and only one 
stated that sufficient short courses were already available. The topic most 
frequently suggested was computer applications (four times), with systems 
analysis, literature searching and indexing each being mentioned twice. Other 
suggestions included micro-reproduction techniques, teaching methods, patent 
literature and the literature of subjects taught by the college. 
108. Although most librarians were prepared to release staff for short courses, 
this was difficult under present staffing conditions. One librarian said he was 
unable to release staff because "any absence created a state of emergency". 
Fourteen librarians were prepared to release staff to attend courses and two 
were not; these two, however, stated that this was due to shortage of staff. Nine 
librarians would be prepared to release staff for short three-day courses, five 
for day-release and three for full-time courses. 
109. Conclusions. Present trends in higher education make it plain that con~ 
siderable progress can be expected in colleges of technology during the years 
ahead. In some of the larger institutions the advent of Council for National 
Academic Awards (C.N.A.A.) courses and the general increase in advanced 
work, to which reference has already been made, will present their libraries with 
problems and opportunities similar in many respects to those of the universities. 
110. General tendencies towards expansion, and the development of improved 
services, are likely to be reinforced by progress and change in particular fields 
of study. There is a continual increase in the "sophistication" of research, 
development and production, and a need for flexible and adaptable engineers 
and technologists at all levels of industry. The role which the college library stafl· 
must play is important, for scientific and technical literature and sources of 
information will be needed by the engineer long after his lecture notes have 
become dated. This means that library staff of sufficient quality and in sufficient 
numbers must be available to provide the teaching staff with the services they 
require, to fulfil the teaching function of the library and to provide students 
with their full range of requirements. 

111. It has been suggested to us by a number of Industrial Liaison Offic~;;rs that 
college libraries, perhaps in association with the Industrial Liaison Officer, 
industrial libraries and the public technical library, would be suitable centres 
for short intensive courses on aspects of scientific and technological information 
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problems of interest to local industry and commerce and, in particular, on 
aspects of commercial/technical information. This, again, implies a competent, 
well-qualified library staff which is itself up-to-date and close to the user. 
112. Developments in technical college libraries, as in the universities and public 
technical libraries, point to the need for more qualified staff providing improved 
levels of service. There is clearly scope for a considerable increase in the number 
and proportion of library staff with scientific qualifications at degree level or 
equivalent, and the activities of the more progressive institutions suggest that 
work in a good technical college library can be sufficiently stimulating and 
challenging to satisfy staff with such qualifications. If they are to be recruited 
in sufficient numbers, however, heed must be taken of the present deficiencies 
in salary expectations, status and publicity mentioned in paragraph 106. 

(C) THE PUBLIC TECHNICAL LIBRARIES 

113. The services offered by public reference libraries make a most important 
contribution to the nation's scientific and technical library and information 
network. In many cases, and particularly in the larger public library systems, 
the reference library's holdings of scientific and technical literature are brought 
together to make up a special library, usually known as the Technical Library 
and manned by a separate staff. Sometimes the Technical Library is combined 
with the Commercial Library. 
114. These libraries are very heavily used-one of the largest reported an annual 
total of 15,000 telephone enquiries, 10,000 personal enquiries, 1,500 by Telex 
and 1,000 by letter. Their staffs can be quite large: one has a staff of 18, another 
11 and several have between six and nine. Many of these libraries organise and 
act as the base for co-operative schemes for the benefit of industrial and other 
special libraries in their areas, such as LADSIRLAC at Liverpool, SINTO at 
Sheffield, NANTIS at Nottingham. 
115. A recent survey by D. W. G. Clements ofO.S.T.I. (Clements, 1967), which 
covered the various types of public reference library providing a technical and/or 
commercial service, including all the largest ones, showed that the principal 
user groups were students, teachers, industry, commerce, civil service, local 
government, research associations and professional and learned societies. 
Students comprised the largest group of users making personal visits (52·6 per 
cent), while industry was the second largest (10·7 per cent). Of users making 
telephone, Telex and postal use of the service, industrial firms were by far the 
largest group (30·3 per cent). 
116. In making our own enquiries we concentrated on public library systems 
known to operate a separate technical or combined technical and commercial 
library. A letter and questionnaire was sent to 18 municipal and two county 
libraries, and replies were received from all except three*. The questionnaire 
was also sent to Hatfield College of Technology, which in its role as the base for 
HER TIS has much in common with public technical libraries. The HER TIS 

*These are: Birmingham, Bradford, Bristol, Ealing, Glasgow, Hull, Leeds, Leicester, 
Lewisham, Liverpool, Manchester, Middlesborough, Newcastle, Nottingham, Sheffield, 
Essex and Lancashire. 
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figures are not incorporated in the various combined figures quoted in this 
section, but account is taken of their comments and experience in making our 
observations. 
117. The nature of the use made of public technical libraries. It is significant that 
of users who make personal visits to these libraries students are overwhelmingly 
the largest category. Though the great majority of them merely require a quiet 
place to work, they cannot but be influenced by frequent exposure to a well­
stocked, well-organised and well-exploited scientific and technical library and 
information service, particularly if it is adequately equipped with bibliographical 
and reference works. To this extent the public technical library has an important 
opportunity to influence the library and information expectations and habits of 
the rising generation of scientists and technologists. 
I I 8. Of the non-student visitors to the libraries he surveyed, Clements found 
that 52·5 per cent had come to seek information and 16·6 per cent wanted a 
known item of literature. In the case of telephone, Telex and postal enquiries, 
he found that about 70 per cent were for information and about 30 per cent for 
loans of literature. Speed is an important element in the work, and one of the 
librarians replying to our enquiry about the qualities required of staff in such 
libraries stated that "the most important requirement is the ability to work at a 
consistently high speed with complete accuracy in an environment of continual 
interruption". Clements found that 30·8 per cent of personal users wanted their 
requirements within a day. 
119. He also concluded that the vast majority of enquiries made were straight­
forward and fairly specific and that factual enquiries predominated. It is clear, 
too, that many of the enquiries made are not of a directly scientific or technical 
nature. Without pressing the comparison too far, it is interesting to note that 
Slater's survey of "private" technical libraries and information units (industrial 
firms, government laboratories, academic institutions and learned societies) 
(Slater, 1964) showed that the two most common categories of information 
required were descriptions of an object, process or method and requests for 
simple facts. 
120. The level of knowledge required to meet users' needs. A distinctive feature 
of the demands made on public technical libraries, and one with obvious 
implications for staffing, is that they are called upon to deal with enquiries for 
information, for books and for other documents, over a wide range of levels, 
from postgraduate at the one extreme to requests for simple factual information 
at the other. 
121. Proportion of work requiring graduate level scientific or technical knowledge. 
We asked the librarians whom we circularised for their own assessments of the 
proportion of the work carried out in their technical libraries which called for 
scientific knowledge at various levels. The assessments of the 15 librarians who 
replied are shown in Table 20. 

TABLE 20 

PROPORTION OF WORK REQUIRING GRADUATE LEVEL 
SCIENTIFIC OR TECHNICAL KNOWLEDGE 

10% or less 
15% 
20% 
40% 
50% 

33 

9 libraries 
1 library 
3 libraries 
1 library 
1 library 



122. It is perhaps significant that the 50 per cent, the 40 per cent and one of the 
20 per cent estimates came from three of the four major public technical libraries 
which Clements found to be covering, between them, 56 per cent of all technical 
and commercial enquiries covered by his entire investigation. 

123. HER TIS, relatively strong in scientifically qualified staff and probably in a 
better position to answer this question than any of the other libraries, estimated 
10 per cent, with a further 15-20 per cent requiring knowledge at the level of 
membership of a professional institute (a category virtually unrepresented in 
the replies from the public technical libraries). 

124. A random sample taken by Clements showed that, for those making 
personal visits, from 10-15 per cent of the technical enquiries covered by his 
investigation could be considered to be at postgraduate level (Clements, 1967), 
though for items requested on loan he reported higher figures: 20 per cent of the 
books and 50-65 per cent of the scientific journals thus requested being classed 
as postgraduate. 

125. Proportion of work requiring A-level scientific knowledge. Eight libraries 
estimated that 20 per cent or more of their work called for knowledge at this 
level, and four of the eight estimated 40 per cent or more. 

126. Proportion of work coming within the competence of a trained librarian with 
no formal scientific qualifications but with relevant library experience. This category 
covered by far the largest proportion of the work. Eleven out of 15 libraries put 
40 per cent or more of their work in this category, and four of them estimated 
over 90 per cent. 

127. The figures we have given are not sufficiently precise to justify categorical 
statements about levels of work being carried out at present, but it would 
probably not be unrealistic to suggest that 10-15 per cent of it calls for know­
ledge of science or technology at graduate level and a further 30-40 per cent at 
A-level: furthermore, it seems probable that the larger and more effective the 
service becomes, the higher the proportion of its work that is likely to call for 
graduate level knowledge. 

128. Composition of present staffs of public technical libraries. With the above 
considerations in mind we can turn to the staffing position as it actually was 
at mid-1967. The 17 libraries concerned had I I 4 staff between them, with 
qualifications as listed in Table 21. 

129. A striking point about the figures in Table 21 is the small proportion of 
staff with science or technology qualifications-only four graduates and I 5 at 
A-level. Having regard to what has been said about the level of work carried 
out, it is clear that much work considered to call for graduate or A-level scientific 
or technical knowledge is, in fact, carried out by staff without such qualifications. 

130. There seems to be no doubt that for the services offered at present in public 
technical libraries, professional librarianship qualifications supplemented by 
considerable experience on the job can go a long way towards compensating 
for lack of formal scientific qualifications. Outside, and not always welcome, 
testimony to this is the eagerness of industrial (and other) scientific libraries to 
recruit staff from public technical libraries. It should be recognised, however, 
that technical library work is amongst the most exacting of public library tasks 
and, in consequence, the staffs of these libraries probably include more than 
their share of the best and most promising members of the public library 
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systems' staff. Furthem1ore, many of the senior staff are of the calibre of good 
honours graduates, but came into library work at a time when it was the exception 
rather than the rule for the best school-leavers to go on to university. To maintain 
the level of ability which they represent, the public libraries will have to look 
for graduate rather than 0-level or A-level G.C.E. qualifications. Undoubtedly, 
too, the greater the number of staff with good scientific qualifications, the 
greater the possibilities of extending the scope of the present services. 

TABLE 21 

Professional librarianship qualification only 42 

Professional librarianship qualification plus arts degree . 9 

A-level science and no other qualifications . 9 

Professional librarianship qualification plus A-level science 6 

Arts degree only 4 

Professional librarianship qualification plus science or tech-
nology degree 3 

Science or technology degree only 1 

Trainees and general assistants 40 

Total 114 

HERTIS, which is not included in the above analysis, includes in its staff of 
11, three science graduates, two holders of membership of professional 
institutions and one with A-level science. 

131. Qualities and qualifications required for work in public technical libraries. 
In replying to our question on this subject, Chief Librarians placed very great 
stress on personality and personal qualities in general. Heavy emphasis was laid, 
to.o, on the value of professional qualifications and on wide scientific interests, 
especially in current scientific developments. For long-term career prospects in 
the public library service a professional librarianship qualification is essential 
for those who aspire to reach the top, and it was generally taken for granted 
that the librarian-in-charge of the Technical Library would be professionally 
qualified. 
132. The extremely small number of science graduates revealed in Table 21 
might suggest that public libraries have reservations about the value of science 
degrees, but as Table 22 shows, this is by no means the case. One or two Chief 
Librarians did say that science graduates have not stood out from the rest, or 
even that they have not measured up to their standards, but this could well be 
the result of having experienced only poor quality science graduates. This would 
accord with our very strong impression that an unduly small proportion of the 
best graduates who enter librarianship each year, whatever their disciplines, are 
taking up careers in public libraries. 
133. Chief Librarians' estimates of their needs for science graduates. All except 
one Chief Librarian (where special circumstances applied) said that they could 
usefully use science or technology graduates in their technical libraries. They 
were also asked how many they could usefully use, and the 12 who specified 
actual numbers would, between them, require a total of 32 members of staff 
with science qualifications. The distribution of the 32 was as shown in Table 22. 
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TABLE 22 

4 Chief Librarians would like 1 such graduate 
3 Chief Librarians would like 2 such graduates 
2 Chief Librarians would like 3 such graduates 
1 Chief Librarian would like 4 such graduates 
1 Chief Librarian would like 5 such graduates 
1 Chief Librarian would like 7 such graduates 

134. On the question of which degree subjects would be of most value, there 
were two distinct schools of thought. Six would prefer graduates in general 
science, seven would prefer specialists in particular disciplines. The general 
science preference usually came from libraries thinking in terms of small staffs. 
Those which specified particular disciplines were in most cases envisaging a 
team of specialists covering, between them, the major scientific and technological 
disciplines; the four largest libraries, referred to in paragraph 122, were included 
in these. The subjects most frequently mentioned were engineering, chemistry 
and physics. 
135. Extension of the scope of present services. The main deterrent to the 
expansion implied in the above figures is financial. Chief Librarians, quite 
understandably, cannot consider their technical libraries in isolation from their 
service as a whole, and several of them expressed the view that the key to 
improvement of technical library services was an all-round improvement in 
their library systems' general financial circumstances, from which such specific 
improvements as attracting science graduates to their staffs might be expected 
to follow. 
136. All except two Chief Librarians did, in fact, express the wish to extend 
the scope of the services offered at present, if staff with scientific or technological 
qualifications were more readily available. The form which such extension 
would take was seen in the great majority of cases to be the improvement of 
the services offered at present, "the better, fuller, more effective exploitation of 
existing resources", as one librarian put it. Table 23 shows the ways in which 

TABLE 23 

Number of Chief 
Type of work Librarians mentioning 

this type of work 

Book selection . 9 

Technical information service 8 

General assistance to readers 6 

Indexing. 5 

Abstracting 4 

Classification 4 

Information bulletins 4 

Preparing bibliographies and guides to the literature 4 

Literature searching . 3 

Liaison with industry and other libraries 3 
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Chief Librarians believe science graduates would be useful. It also gives, incident­
ally, an indication of the activities of qualified staff employed on the present 
services. 

137. The problems of staffing, finance and inadequate accommodation, which 
are a recurring theme in most of the replies to our enquiry, probably account in 
large measure for the concentration on improving existing services. Few 
librarians were inclined to think beyond their present restrictive conditions and 
envisage additional types of service which their technical libraries might offer if 
b~tter conditions prevailed; this is understandable and realistic in present 
cucumstances. The same caution was displayed in the modest estimates of 
numbers of science graduates who could usefully be used in these libraries. It is 
significant, however, that by and large the boldest thinking about using more 
scientifically qualified staff and establishing new services came from the largest 
libraries, those which are already relatively well staffed and which, as Clements 
showed, are dealing with more than the average proportion of scientific and 
commercial enquiries. It was one of the largest libraries which felt that all the 
professionally graded posts should ideally be occupied by graduate scientists 
who are also chartered librarians, which would like to add seven graduate 
scientists to its staff and which rated literature analysis and the preparation of 
evaluative reviews of research as a "very important" element in professional 
training. At a somewhat different level, service to the small firm with no infor­
mation or library service of its own was mentioned as an important aspect of 
technical library work which should be extended and developed, and there was 
a generally implied desire to establish closer contact with neighbouring industry 
and conunerce. 

138. Professional education for public technical library ~rork. Table 23 gives a 
clue to the nature of the professional training favoured by Chief Librarians for 
the senior staff of their technical libraries. They were also explicitly asked whether 
they would prefer science graduates to have had librarianship training of the 
traditional kind or a course placing heavy emphasis on scientific infom1ation 
work. Opinion was equally divided on this, eight favouring each approach. One 
large library which favoured the traditional approach modified its preference by 
stressing the need for traditional training to be supplemented by short, specialised 
courses. 
139. Requests for assessment of the importance of particular subjects in courses 
of professional training produced the results shown in Table 24. 
140. Comparison with the corresponding table for university libraries shows a 
marked similarity in emphasis. The remarks made in paragraph 89 about the 
importance attached to the science graduate's role in collection building and 
book selection, and the need for a thorough grounding in sources of information 
and in the bibliography and literature of scie~ce a~d t~chnology? ~ppl_y with 
e~ual force to science graduates in public t~chmcal hbran~s. The h_mitatl?n~ of 
SCientists, however well qualified in their subJec~s, who are With~ut t~Is sp~ciahsed 
professional knowledge, was stated very forcibly by o~e Chie~ Libranan who 
declared: "We have many readers here with doctorates m chemistry, etc., whom 
we can lose in the specialised literature of their subjects, on their own admission." 

141. Like the university libraries, too, these libraries base th~i~ activities and 
services on large collections which need processing and orgamsmg for use and 
call for traditional librarianship skills such as classification. A point made by 
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TABLI! 24 

Collection building . 

Literature searching techniques 

Classification for information retrieval 

Indexing 

Abstracting 

Literature analysis and preparation of 
reviews of research 

Preparation of information bulletins and 
editorial work 

Systems analysis 

Systems design 

Library mechanisation 

Very 
important 

14 

14 

8 

6 

3 

3 

Important 

3 

3 

7 

10 

8 

2 

12 

7 

7 

8 

Unimportant 

2 

6 

12 

4 

9 

9 

8 

Slater's enquiry is relevant here, too: that the better a library is organised, the 
easier it is to use on a "self-service" basis, with a consequent lessening of demands 
for assistance from the staff. It was emphasised time and again by Chief 
Librarians that professional librarianship qualifications are, in practice, found 
to be the most valuable of all assets for those engaged in public technical library 
work. Furthermore, as in university libraries (see paragraph 92), excessive 
specialisation in scientific information work skills, to the exclusion of an adequate 
background in general librarianship, would obviously be detrimental to long­
term career prospects. In short, the most important need in terms of professional 
education for public technical library work is for a course in which traditional 
librarianship and scientific information work are integrated to the greatest 
possible extent. In some areas, for instance subject bibliography and sources 
of information, and the collection, storage, retrieval and dissemination of 
information, there would clearly be a great deal of common ground between 
university, technical college and public technical library needs, and this would 
accord with and facilitate a desirable mobility between these important branches 
of scientific and technical library work. 

142. Future de1•elopments. The public technical libraries, often under difficult 
conditions, are at present making a very significant contribution to the nation's 
scientific information needs. We believe that there is potential for very consider­
able development of their services, probably to a much greater extent than most 
Chief Librarians can realistically contemplate in their present restrictive financial 
circumstances. Nevertheless, when they begin to think in terms of such activities 
as reviews of research and literature analysis (as one or two of them have), they 
are already thinking beyond the role normally accepted as appropriate to public 
technical libraries. 

143. These libraries are part of, and can draw on the resources of, an established 
and accepted public service, with a well-defined organisational structure; they 
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have behind them long experience of their specialised type of librarianship; and 
many of them are backed by fine collections of scientific and technical literature. 
lt would seem to be in the national interest to extend and develop these assets 
to a much greater extent than present resources permit, particularly, perhaps, 
in improving and strengthening services to the small firm and industry in general. 

144. We understand that, early in 1968, O.S.T.I. intends to carry out a survey 
of the various types of schemes for library co-operation, both formal and 
informal; this we welcome, since it should throw some light on the present 
operation of these schemes and their potential. The Public Libraries and 
Museums Act, 1964, makes provision for the charging of fees for certain specific 
services by public libraries; other than at LADSIRLAC, this does not seem to 
have been followed up, and we feel that in suitable cases libraries and industry 
might exploit this provision to their mutual advantage. 

145. Though the greater part of the work carried out in these libraries does not 
call for high-level scientific or technological qualifications, there is a substantial 
and very important residue which does. Once scientifically qualified personnel 
of graduate or near-graduate level were working in these libraries, new horizons 
of service would be likely to emerge, which could lead to a change in the balance 
of staff in the direction of a higher proportion of professionally qualified science 
graduates than most librarians at present contemplate. The basic prerequisite 
for such developments is no doubt fmancial-a general improvement in public 
library financial resources and the possibility of offering scientifically qualified 
librarians salaries higher than the levels prevailing at present. The usual salary 
for the librarian-in-charge of a public technical library is the £1,665-£2,265 per 
annum range, and for their deputies £1,220-£1,665. Such salary expectations 
are not likely to be attractive to people with good scientific qualifications. 
Financial incentives are not the only ones of course: the work itself has to be 
such as to attract and satisfy good science graduates. This it undoubtedly is in 
many cases, but far too little is known about it by university appointments 
officers and others in a position to influence science graduates in their choice of 
career. An intensive publicity drive to secure more science graduates for technical 
library work would probably pay dividends and could, in the long run, lead to 
science graduates being numbered amongst our City Librarians, to the benefit 
of the public library service and librarianship in general. 

(D) THE NATIONAL LIBRARIES 

146. Since this chapter attempts to survey the principal types of unit concerned 
with scientific and technological library and information work, it would be 
inappropriate to conclude it without some reference to the national libraries. 
It is not possible to generalise about these libraries in the same way as the 
groups already covered, since each has a highly specific role. From the viewpoint 
of this investigation, the differences between, for example, the N.L.L. and the 
National Reference Library for Science and Invention, are much greater than 
the similarities. 

147. In the N.L.L. the qualities most prized in the senior grade of staff are 
research experience and potential, and since such people will normally come 
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into library and information work at a mature age, after some years in research, 
full-time professional training is considered inappropriate. In stressing the 
importance to librarianship of increasing the number of staff with this type of 
background, the Director of the N.L.L. urged the need for more research 
fellowships and research activities in libraries and library schools, and the 
value of intensive short courses. 

148. Both the National Reference Library and the Science Museum Library 
have science graduates on their staffs-in very considerable numbers in the case 
of the former-but less importance has been attached to the matter of their 
formal professional education than to their scientific qualifications. Our im­
pression is that the needs of both of these libraries have a great deal in common 
with those of the university libraries, already described, and that like most of 
the university libraries they would welcome science graduates who had undergone 
a course of professional training which set out to integrate traditional library 
skills and those associated with information science. 

149. Though this section on national libraries is necessarily short, it should be 
mentioned that views on many general matters connected with this investigation 
have been expressed by the librarians concerned and are often incorporated or 
reflected in relevant parts of our report. 

(E) THE LEARNED SOCIETIES 

150. Again, this is a group about which we have not felt able to generalise 
because of great differences in the size of the libraries and the wide range of 
services provided. We would only wish to record a strong impression that in 
many cases the work carried out in these units is amongst the most exacting in 
the science information field and frequently calls for both highly specialised 
subject knowledge and advanced professional skills. 
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PART II 

EDUCATION AND TRAINING 



CHAPTER 3 

Categories of work and level and content of courses 

151. In Part I of this report the general characteristics of science infonnation 
personnel have been examined in some detail. Consideration has also been 
given to the principal types of science information unit, and a considerable 
amount of information has emerged about the tasks being carried out by the 
staffs of these units, the professional skills required of them and the direction 
which future developments are likely to take. 

I 52. Though we are conscious of gaps and would have welcomed fuller infor­
mation on several matters, we believe that Part I provides a reasonably finn 
basis for recommendations on professional education and training. In this 
second part of the report, which is concerned exclusively with education and 
training, our touchstone throughout has been the pattern of needs and activities 
revealed in Part I, supplemented by the qualitative and less tangible impressions 
formed on the basis of visits of observation, discussions and the other sources 
of information indicated in paragraph 8. 

153. Four categories of work. In the activities of the various types of library 
and information unit described above, there appears to be scope and need for 
four categories of work which, in industrial terms, could be described as follows: 

I. Production 
2. Development (and design) 
3. Applied Research 
4. Background Research. 

154. Category 1, Production. For our purpose this means the day-to-day 
operation of a unit, including both special library and information work. The 
overwhelming majority of the staff covered by our investigation fall into this 
category, which includes the full range of levels of qualification and experience. 

ISS. Category 2, Development (and design). This type of activity is concerned 
with adapting the store of existing knowledge to particular circumstances. It 
includes systems analysis and design of a library or infonnation unit, or part of 
the unit, or of particular operations. A notable example is the adaptation of 
mail-order store techniques by the National Lending Library for Science and 
Technology; another is the adaptation of punched-tape typewriters for producing 
catalogue cards and lists, for computer input and, in several industrial units, for 
the recording and automatic typing of chemical structures. 

156. We believe that development work should be considered an essential part 
of the activity of all but the smallest science information units, just as R & D 
is considered essential by most of the parent bodies which they serve. In staffing 
any unit, allowance should accordingly be made for appropriately qualified 
staff, who would give at least part of their time to development work. 

157. It may be relevant at this point to mention that of all scientists, engineers 
and technologists in manufacturing industry, 37·7 per cent are engaged in R & D, 
and if scientists alone are considered, the proportion is 51·7 per cent. 
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158. Development work frequently reveals a paucity or even a complete absence 
of basic data, and this leads to the next category, Applied Research. 

159. Category 3, Applied Research. In the library and information context, this 
would include such activities as the application of new discoveries for information 
purposes, work on computerised typesetting, new types of index, such as 
MEDLARS, CBAC, Ringdoc, and other research intended to yield a product, 
process or service with useful characteristics at an economic cost. There is need 
for further data centres and for the evaluation of existing ones; for experimental 
studies of user needs in terms of levels of information, ease of access to this 
information and information channels used; and for the study of numerous 
other social, engineering and technological aspects of information transfer. We 
believe that the larger and more sophisticated units in industry (including 
Research Associations), in universities, colleges of technology and public 
technical libraries should be encouraged to carry out applied research of this 
type, perhaps in association with departments of librarianship and information 
science or Aslib. 

160. Category 4, Background Research. This would include the study of such 
topics as the information transfer process, the dissemination of innovation, the 
role of information in scientific research, the fundamental processes of indexing 
and classification and, in general, topics of potential value in providing the 
necessary background for Category 3 above. This type of research, which has 
been relatively neglected in the past, is pre-eminently suitable for academic 
institutions, particularly schools of librarianship and information science, and 
warrants continued and increasing financial support. We believe it is especially 
important that experienced and qualified science information workers, both in 
industry and other employment, should be encouraged and enabled to take part 
in research of this sort. 
161. If we now consider the work carried out in the types of unit we surveyed 
in Chapter 2, suitably modified by developing the four categories of activity 
described above, it is possible to make some general observations about the 
place of scientific or technological subject knowledge and of professional 
knowledge. 
162. Subject knowledge. Before considering in detail the place of specialised 
scientific knowledge, it is worth mentioning the fact, well known to workers in 
the field, that first class work is being carried out at senior levels by arts graduates 
and non-graduates. Good qualified librarians, whatever their subject ~a~k­
ground, can quickly come to terms with most fields of knowledge, at the biblio­
graphical and organisational level; certainly in scientific fields the vocabulary, 
the terminological barrier, is a very real difficulty, but once this is overcome a 
non-scientist can often operate with confidence at a reasonable practical. level, 
and as his experience and familiarity with the needs of his specialised clientele 
and the relevant specialised information sources increases, his contribution 
becomes more and more significant. 
163. We believe that scientific or technological subject knowledge is rarely 
significant, as such, below at least degree level or equivalent. This level of 
knowledge of relevant subjects is indispensable for work involving the critical 
assessment and evaluation of scientific and technological information, and also 
for the indexing and classification in depth of such information. Such a qualifi­
cation is also a great asset in work involving the analysis, design and operation 
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of specialised library and information units. If these units are to broaden their 
functions to include as a minimum development work, then a knowledge of 
scientific method, such as might be gained by a study of science to at least 
degree level, is essential. The knowledge of a specific subject-organic chemistry, 
physics, or whatever it may be-will often be relevant in itself, but even more 
important, perhaps, is the appreciation of experimental method and the know­
ledge of mathematics, which should follow from a scientific education; in 
particular, a knowledge of statistical techniques can often be of special value. 
A less tangible but very important benefit conferred by the possession of a 
degree in science is that as "a scientist among scientists", its holder is much more 
likely to be accepted by the community he serves: to that extent his position is 
much stronger and the possibilities of really effective service are greatly enhanced. 
That degree-level scientific qualifications are essential for research in most 
branches of science information goes without saying. 

164. Professional education. While we do not feel that professional qualifications 
are necessary for all the tasks carried out in the units we are considering, we 
strongly advocate the need for such qualifications for all those who will take up 
work in this field as a career and who aim for the highest posts. 

165. In most fields in which a professional qualification is not a statutory 
requirement there are those who deny its value, and scientific and technological 
library and information work is no exception. An analogous situation arises in 
the field of management, and the case for an academic educational programme, 
which was made by Professor Eilon in 1964, applies with equal force to the 
situation in the science information field. He states: "Let us face it: some people 
go through an engineering college and never become good engineers; others 
become first class engineers without any formal education. This does not prove 
that engineering education is not worthwhile. Similarly, I do not think that the 
question whether management education can produce good managers or not is 
a relevant one. The question is whether it can produce better managers. Naturally 
you must have a flair for management and certain personal attributes, as indeed 
for any subject or profession you choose as a career, and without appropriate 
pre-requisites it is doubtful whether any educational programme can guarantee 
to produce good managers, good engineers, good doctors or indeed good 
practitioners in any field of human endeavour. But given the aptitude and the 
inclination for a certain subject, surely the individual stands to benefit from a 
course which provides a broad background, which attempts to knit together 
relevant problems and issues and which relates past and present human experi­
ence in the field, rather than to struggle on his own and learn from his slowly 
accumulating narrow experience." (Eilon, 1964.) 

I 66. Our general view of the whole matter of "learning on the job" in preference 
to f~rmal professional education is that whilst it may be suitable for the pro­
ductiOn of skilled craftsmen and specialised technicians, there is no evidence to 
suggest that better information scientists, engineers or physicists can be produced 
by this method than by education in academic institutions. On the contrary, it 
~uffers as a method from inbreeding and a narrowness of outlook which inhibits 
Imagination and initiative. The absence of a framework of general principles 
a~d b~sic knowledge leads to the ad hoc tackling of each problem as it arises, 
wtth httle feeling for the overall situation and a very limited awareness of 
alternative possibilities for dealing with the problem. If progress is to be achieved 
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in th~ ~~ie?ce information field, then staff will be required with imagination 
an~ _mthattve based on a broad foundation of professional education and 
tram mg. 

COURSES: CONTENT AND LEVELS 

167. In the next two chapters we shall consider courses and the types of institu­
tion which present them. Our present concern is with the different types of 
course and their principal elements. 

168. Five types of course. The needs of scientific and technological library and 
information work call essentially for five types of course. They are as follows: 

1. Assistant (technical) 
2. Non-graduate Professional 
3. Graduate Professional Information Technologist 
4. Postgraduate Professional 
5. Advanced Professional. This will be considered 

separately 

} 
The professional 

grades 

169. These courses are related, though not on a one-to-one basis, to the four 
categories of work described above. Production-type activity can call for all fiye 
types of qualification, according to the size and sophistication of t~e U?tt. 
Development will be the province mainly of the upper three levels of quahficatwn 
plus the best of the Non-graduate Professionals; Applied Research will nofl!lally 
call for Advanced Professional and the best of the Graduate ProfessiOnal 
Infommtion Technologist and Postgraduate Professional levels of qualification; 
and Background Research for the best of those at the Advanced Professional 
level. This relationship can be seen from the diagram in Figure 2. 

170. In suggesting these five types of course we have no wish to imply an over­
rigid approach, and we would subscribe to the view put forward by Dr. D. G. 
Christopherson (I 967) that the principle of promotion from on~ course. to 
another is fundamental to good educational planning. Everything poss_t~le 
should be done to facilitate such a progression for those who have the ablltty 
and desire to undertake it. 

171. Assistant (technical). There are many routine and technical operations 
which are at present being carried out in scientific and technological library and 
information units by general clerical or professionally qualified staff, because of 
a shortage of suitably qualified and trained staff to whom this work could be 
delegated. As services develop, and with the increasing use of machines which 
require new skills and demand greater accuracy of work at all levels, a new 
grade of staff, the Assistant (technical), is needed. We envisage that this gr~de 
will be staffed by school-leavers with the Certificate of Secondary EducatiOn 
(C.S.E.) or G.C.E. 0-Ievel passes. On completion of the appropriate C?'!rse 
they should be able to undertake reliably, and without detailed supervtston, 
routine tasks such as alphabetical and numeric filing in accordance with explicit 
instructions; up-dating, scrutinising, checking and cross-checking of records 
and material held in the unit; acquisition of material in accordance with explicit 
instructions; use of equipment such as Telex, tape-typewriter, key-punch a_nd 
punched-card equipment (including optical coincidence cards); use and routme 
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Figure 2 

RELATIONSHIP BETWEEN TYPES OF COURSE AND 
CATEGORIES OF WORK 

TYPE Of COURSE 

CMEGORY Of WOR~ 

Primary aim 

Sub\.idiary aim 

' ' ' ' ' ' ' 
' ' 

' 

ASSISTANT (technical) 

NON GRADUATE 
PROFESSIONAL 

POSTGRADUATE 
PROFESSIONAL 

ADVANCED 
PROFESSIONAL. 

CATEGOJtY Of WOIK 

DEVELOPMENT 

APPliED. RESEARCH 

maintenance of reprographic equipment and preparation of master copy for 
reproduction; use of microphotographic equipment; simple precis work and 
drafting, etc. The sort of course which we have in mind could be provided for 
un~er the City and Guilds arrangements for a Library Assistant's Certificate, 
which is referred to again in paragraph 228. 

172. The Assistant (technical) courses could be supplemented by courses in 
such academic subjects as would be required to bring the student up to the 
level of five G.C.E. 0-level passes, including English and Mathematics or 
Statistics or a Science and, preferably, at least one foreign language; the out­
standing student should be encouraged to study two or more subjects to G.C.E. 
A-level, preferably in mathematical and/or scientific subjects. 

173. It is recognised that at this level and in this age group staff should not be 
expected to be permanently committed to library and information work. The 
type of course envisaged above would also equip them for careers in other fields. 

174. The professional grades. The balance and relative emphasis of the elements 
which make up the professional content of the three professional grades will 
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vary from one level to another and, within each level, from one course to another. 
At the present stage in the development of librarianship and information science 
there is scope for many different approaches, and for some years to come this 
very diversity should be a source of strength. 

175. We do feel, however, that it is useful to indicate guide-lines, and the three 
broad areas of study which we suggest below will provide a useful framework 
for course-building and will also indicate the way in which a librarian or scientific 
information worker should be encouraged to look at his job. We have not 
considered it appropriate or useful to indulge in detailed syllabus-making, but 
an examination of Tables 10, 14, 18 and 24, which indicate the varieties of skill 
and knowledge required in different types of library and information work, 
should be a useful guide to those engaged in framing new syllabuses. 

176. We see the following three areas of study as covering the essentials of a 
professional education programme for scientific and technological library and 
information work: 

I. Scientific and teclmologica/ communities and their information and library 
needs. This would involve study of the information and library needs and 
the information and library-using behaviour of scientists and technologists, 
and also of the factors which may and do influence this behaviour. It would 
involve the study of different types of community-industrial, academic, 
governmental, etc.-their objectives and the way in which they are organised 
to meet these objectives: the structure of industry, the organisation of 
research in the private sector, the universities, the governmental sector and 
the quasi-governmental sector (Research Associations, etc.). 

2. The sources of information from which the needs of scientific and techno­
logical communities may be met. This includes the study of bibliographical 
sources of all kinds, both published and unpublished, with emphasis on 
content and irrespective of form. It would also include the location and 
exploitation of personal, institutional and other non-bibliographical sources 
of information. 

3. Techniques by which the needs of scientific and technological communities 
may be met. (That is, the means by which areas I and 2 above are brought 
together.) 

(a) The organisation of knowledge: principles and techniques of information 
storage, retrieval and dissemination. 

(b) Techniques of library/information unit organisation and management. 

177. It is assumed that the treatment of the various topics included in these 
three areas would be such as to ensure the inclusion of basic knowledge relevant 
to librarianship and information work, such as the outstanding information 
sources in the humanities and social sciences, general principles of cataloguing 
and classification, etc. 

178. We believe that the areas of activity indicated above provide a suitable 
basis for all three types of professional grade course, which we shall now 
consider. 
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179. Non-graduate Professional. We envisage the Non-graduate Professional, on 
completion of his course and at least one year of practical experience (which 
may have been concurrent with his course), as being capable of taking charge 
of a small "easy" special library or of carrying out professional special library 
work in a larger unit. This Non-graduate Professional group is likely to continue 
to provide the great majority of professional staff for production work in special 
libraries and information units for some years to come. 
180. We recognise that entrants to this grade will not always be firmly com­
mitted to a career in scientific and technological library and information work, 
but it would be a great asset if the five G.C.E. passes (including two at A-level), 
which we see as the minimum entrance requirement, could include English, a 
foreign language and two A-level passes in mathematical and/or scientific 
subjects. 
181. For this group the "core" of general (as distinct from science information 
orientated) professional knowledge required as background for effective work 
in any type of library or information unit should receive a fair amount of 
emphasis and should probably account for a quarter to a third of the whole 
course. Part I of the Library Association's syllabus (see paragraph 252) should 
provide a suitable framework for such a course. 
182. The three areas of work described in paragraph 176 would provide a basis 
for the main part of the course and should be drawn upon and interpreted as 
individual circumstances require. It is recognised that the emphasis on particular 
topics would vary from course to course, but we would nevertheless suggest that 
certain subjects in each area require particular attention or emphasis. In indi­
cating these topics, in the three paragraphs which follow, we should make it 
clear that in each case there are many others which will qualify for inclusion. 
183. Area 1. Scientific and technological communities, etc. Amongst the subjects 
covered by this area (see paragraph 176: 1) should be the organisation of scientific 
and technological R & D at various levels, but with emphasis on that performed 
in an industrial concern and its relation to the concern's other activities. 
184. Area 2. Sources of information (see paragraph 176: 2). This area would 
include not only published, bibliographically accessible material, but also other 
materials such as microforms, maps, photographs, engineering drawings, mag­
netic tape records, etc. Unpublished sources of information would include 
manuscript material such as technical correspondence and laboratory notes. 
Non-bibliographical sources of information, such as Research Associations, 
learned societies, etc., should also be studied. 
185. Area 3. Techniques, etc. (see paragraph 176: 3). Within this area particular 
stress should be laid on non-conventional methods and techniques and the 
associated "hardware" leading up to and including computers. We do not 
consider it necessary for students to study computer applications in detail at 
this stage, but they should be aware of their possibilities and limitations, in both 
data retrieval and library operations. The treatment of this topic will need 
frequent review: considerable advances in the application of computers to 
science information work are to be expected in the U.K. within the next few 
years, both in the number of units making use of a computer and in the sophisti­
cation of the applications. 

186. Part of the course should include some basic study of the organisation and 
management of science information services and also of the units providing them. 
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187. The Graduate Professional Information Technologist. We expect to see the 
emergence of degree courses in which Information Technology will be the 
central, unifying discipline, providing the focus for all the constituent parts of 
the course. 

188. Such a course would differ from that for the Non-graduate Professional in 
being much more demanding in the study of fundamentals. It would take a 
longer-term view than the non-graduate course and would naturally include, 
for example, ideas and studies which so far as the practitioner is concerned are 
at present of theoretical interest only, thereby speeding up the application of 
innovation and the development of new methods and techniques. What is not 
wanted is a course which inflates an existing non-graduate professional syllabus 
by the mere addition of a few academic subjects. 

189. The three areas of work outlined in paragraph 176 will again indicate the 
general scope of the course, but in the case of a degree course of this type the 
treatment should be academic, with both elements carefully integrated into a 
unified whole. The professional clement would be similar in general scope to 
that of the non-graduate professional course but, as already indicated, would be 
taking a longer-term view. Subjects such as classification theory and appropriate 
elements of psychology, which are fundamental to information work, should be 
included; and so should the study of scientific method, mathematics and 
statistics, for these are essential foundation subjects for anyone wishing to 
specialise in the field of information technology. It would not be desirable or 
possible to accommodate the traditional study of scientific subjects such as 
physics or chemistry within the scope of a course such as this, but they could 
very usefully be included as "complementary" subjects, studied from the stand­
point of the specialised needs of information work. From a different viewpoint, 
there is scope for studying the logic, physics and chemistry of science information 
service instrumentation, by which we mean topics such as digital and analogue 
devices, the applications of mechanical, thermal, optical, acoustic, magnetic, 
electrical and other physical phenomena, and the study of applications of 
chemical properties and reactions in a wide variety of devices used in science 
information services. 

190. We believe a course of this type is both feasible and desirable at the present 
stage in the development of the subject and that it could be accommodated 
within the normal three-year period for a first degree course. It could well. be 
that there would be advantages to be gained from including a year of practl~al 
work between years two and three, thereby lengthening it to a four-year sandwich 
course. The C.N.A.A. framework, referred to in paragraph 247, would seem to 
be particularly well suited for a course such as we have described. 

191. A graduate from such a course, after one or two years' experience, should 
be capable of undertaking development work utilising, for example, systefl!S 
analysis and design. The emphasis on a good grounding in fundamentals will 
ensure that outstanding students are capable of proceeding to higher degree 
work in information technology and science. 

192. Minimum entry requirements would be determined by the regulation of 
the institutions in which the courses were conducted, but we believe they should 
preferably include two good passes at G.C.E. A-level in mathematics and/or 
scientific subjects, with English and at least one foreign language at 0-level. 
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193. Postgraduate Professional. Members of this group will differ from the last 
in having carried out a full-length degree course in traditional scientific disciplines 
before turning to their professional studies. For most of those who have not 
taken an honours degree, a one-year postgraduate course similar in scope and 
emphasis to that followed by the Non-graduate Professional should provide a 
sound professional background for library and information work in which 
degree-level scientific knowledge is an asset, but in which the bias is not towards 
highly specialised subject knowledge. The level to be reached should be such 
that after completing the course, and a year or two of experience, the graduate 
should, if necessary, be capable of undertaking development work. 

194. In the case of graduates of high academic calibre, analysis of the data 
indicates that in 1965, of the 594 units of which staff details are available, only 
some 20 or so had two or more "good" science, technology or engineering 
graduates and sufficient other supporting staff to have been capable of sustaining 
even a modest continuing applied research programme. Nevertheless, if science 
information work is to progress from the craft to the automation level, then a 
growing applied research effort, supported by background and basic research 
work, will need to be developed, and this will require additional resources not 
only of money, machines and material but, especially, of manpower. In order 
to attract staff of the requisite high academic quality, the work will need to be 
sufficiently challenging and adequately rewarded, with opportunities at least 
equal to those for similar graduates in other fields of applied research. 

195. A course for such graduates should preferably be preceded by brief but 
systematically organised practical training in a progressive unit; experience as 
an information user-perhaps in a laboratory or in industrial production­
would be an additional advantage. It is also very desirable that such students 
should bring to the course a working knowledge of at least two foreign languages 
so that they can, with the aid of a dictionary, make sense of papers in a familiar 
subject field. 

196. Such a course should cover the elements of the "core" of general pro­
fessional knowledge required by the Non-graduate Professional, with emphasis 
on general principles rather than on details of current techniques. The need for 
such a core of professional knowledge, even in advanced courses, was clearly 
implied in a recent discussion of education in information retrieval in the U.S.A. 
(Garfield, 1967), where one of the contributors stated: "It seemed almost 
ludicrous for computer scientists and engineers to be discussing automation in 
libraries when they did not have the slightest acquaintance with elementary 
bibliographic apparatus. Indeed, the lack of training and exposure to such 
systems may account for the large number of absurd "solutions" offered by 
hardware-oriented engineers who were not conscious that one might retrieve 
information in one minute by use of a printed index that would require hours 
on the most sophisticated computer available." 

197. In the main, however, the course would be concerned with orientating the 
graduate's specialised subject knowledge and abilities towards the needs of 
science information work. It is possible, with this more specialised aspect of the 
course, to consider two stages. The first would cover at a broad and general level 
the basic groundwork: the generation and use of information, information 
resources of all kinds and the communication of information. Stage two should 
then permit the choice of a number of much narrower fields of study, in which 
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greater depth and rigour could be achieved; for example, the application of 
computers in pattern recognition, operational research studies, aspects of 
advanced classification, etc. 

198. For students of the calibre envisaged, the postgraduate course should 
certainly provide opportunities for carrying out small-scale exercises in research, 
and it would be reasonable to make the production of a dissertation based on 
such an exercise an important part of the course. The combination of a disserta­
tion with the courses outlined above should be strong enough to justify the 
award of a Master's degree to successful students. After a year or two of experi­
ence, staff from this group should be capable of carrying out applied research. 

199. It is from the ranks of the best of the Postgraduate Professional group 
and the best of the Information Technologist group that we should expect to 
emerge most of those who will go on to do Advanced Professional courses and 
be capable of carrying out the background research referred to in paragraph 160 
above. 

200. Ad~·anced Professional. It is of great importance that an increasing number 
of graduates with the appropriate aptitudes and inclination, and particularly 
those holding science or engineering degrees, should follow courses of training 
in research methods leading, as in other disciplines, to a Master's degree or a 
Doctorate. We welcome the liberalisation in the regulations governing research 
training which is now taking place in many universities and which, in suitable 
cases, enables postgraduate students to spend part of the period of training in 
recognised institutions (including industry) both at home and abroad. Similarly, 
we welcome the policy of the Research Councils in encouraging such activity. 
It is also essential to encourage those research workers at the postdoctorate level 
who have shown some considerable aptitude for original and independent 
research to continue their work, with support such as that offered by the research 
fellowships and similar awards of the Research Councils. 
201. At the level of advanced research, information science and technology will 
give scope for a genuinely multi-disciplinary approach, and it is likely that for 
many years to come research in this field will need to draw on expertise in a 
wide range of disciplines, from mathematics to linguistics, from psychology to 
computing science. We would endorse the view expressed at the recent Inter­
national Conference on Education for Scientific Information Work, held in 
London in April 1967 (F.I.D., 1967), that as yet no discrete, generally accepted 
body of knowledge can be identified as being "Information Science" or "Infor­
mation Technology". It may be that time and experience will produce, from the 
varied disciplines on which information science and technology now draw, a 
subject as definite as, say, chemistry or physics. Until such a time we must 
accommodate to an interdisciplinary situation. 
202. One implication of this is that not all advanced researchers in our field 
will have professional qualifications or experience. At the same time, however, 
we feel that in the long run this should be the case only in certain highly special­
ised and theoretical areas of information science and that increasingly, as 
facilities for professional education improve, we shall be able to assume that 
those at the centre of research activity will have had a full professional education, 
with specialists from other fields being brought in as particular needs arise. 
203. Facilities for future leaders. Before concluding this section, we wish to draw 
attention to a type of course which we believe to be very important, but which 
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cannot be accommodated within the framework mentioned above. In library 
and information work, as in other fields, the comparatively small number of 
future leaders will often be identifiable at an early stage in their careers, perhaps 
by their late twenties or early thirties. We believe there should be facilities for 
bringing these people together in "Staff-college" type situations, as do the 
armed forces and some of our larger industrial organisations. There would be 
some virtue in gatherings of this type made up just of professional library and 
information workers, but probably even more in bringing together not only 
professionals in our own field but working scientists, scientific administrators, 
management personnel and others who had been marked out as future leaders. 
In recent years many of our leading industrial organisations have found it 
worthwhile to invest very large sums of money in sending potential top-manage­
ment personnel on courses carried out at universities in this country under the 
expert auspices of the Harvard Business School. A similar investment in future 
leaders in the science information field should bring rich long term returns. 

CHAPTER 4 

Courses 

FULL-TIME, FULL-LENGTH COURSES 

204. In this section we shall be considering various types of course-full-time 
and part-time, full-length (including "sandwich") and short. We recognise that 
for very good reasons it is neither reasonable nor practicable to insist that the 
only route to professional qualification should be via a full-time, full-length 
course. At the same time we feel very strongly indeed that all other routes have 
such disadvantages that they should be used only when circumstances make it 
completely impracticable to follow a full-time, full-length course of study. 

205. A good full-time course provides the basic corpus of knowledge which is 
an essential basis for a career that may develop in any one or more of a number 
of specialised directions. This basic knowledge cannot and should not be neatly 
divided into a number of subjects, each studied in isolation from the others. 
Certainly for teaching purposes, a programme may have to be broken up into 
various courses of lectures or seminars, each with its own teacher; but in the 
context of a full-time programme, carefully planned phasing can ensure that the 
course as a whole develops in a meaningful way, that the relationships and inter­
actions between the various subjects studied are brought out naturally, at the 
appropriate time, and that the individual elements are, by the end of the course 
integrat~d i~to a unified whole. Such a planned progression, in which subject~ 
are studied m parallel rather than in series, leads in the minimum amount of 
time to a situation in which a student can see the objectives, the scope, the tools 
and the techniques of his profession as a whole. To that extent he will be more 
confident and more competent to make professional judgments and decisions 
when the time comes, supported by a sound background of general principles 
and a k_nowledge of the range of choices and possibilities open to him when 
faced With a particular problem. Senior practitioners from the United States 
where the part-time, "bit-at-a-time" approach to professional qualification i~ 
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widespread, have been deeply impressed by the advantages of our own full-time 
approach to professional education, and we ourselves have no doubt at all that 
a full-time, full-length course is not only the speediest but the most effective way 
of making a person professionally productive, both in the fields of librarianship 
and scientific information work. 

BASIC COURSES 

206. By this we mean the type of course which leads to a professional qualifi­
cation: either the Associateship of the Library Association (A. L.A.), the 
Diplomas or Master's degrees of the University Schools, or the Certificate of 
the Institute of Information Scientists. The duration of basic courses in most 
professions-and librarianship and information science is no exception-is 
likely to be influenced by economic considerations and social attitudes and 
expectations rather than by strictly educational criteria. At present, and for the 
foreseeable future, a basic course of two years' full-time study for non-graduates 
and one year for postgraduates appears to be the most realistic basis for 
planning. 
207. Courses of a duration so limited, in relation to the amount of ground to 
be covered, must clearly be concerned above all with identifying basic principles. 
Such is the rate of change and new developments in the library and information 
field that no basic professional qualification can be expected to take a practitioner 
through his professional life without reinforcement from time to time by special­
ised courses relevant to his particular needs at particular stages in his career. 
Furthermore, there are subjects which, in a basic course, are not appropriately 
studied beyond the level of general principles, but which may call for specialised 
study after some years of practical experience; various aspects of management, 
for example, would come into this category. It must come to be recognised that 
attending supplementary courses from time to time, as the need arises, is an 
indispensable part of the continuing education that is required of those who are 
to be successful workers in the library and information fields. This leads us to 
the matter of short courses. 

SHORT COURSES 

208. Since a policy for short courses in the field of librarian ship and information 
work is being worked out at national level, under the auspices of the Department 
of Education and Science (D.E.S.) (paragraph 232), we shall restrict our 
comments to aspects of special significance to our own investigation. 
209. We recognise the need for a wide variety of short courses of all types, at 
many levels, with many different objectives and aimed at a great variety of 
audiences, and would identify the following, at least, as being of special 
importance in our field: 

(i) Up-dating, refresher, re-training type courses. These are intended, essen­
tially, to bring up to date professional knowledge which may for various 
reasons have become out of date. 

(ii) Courses on current trends and new developments. Obvious examples of 
courses of this type are those concerned with computer applications, 
developments in the area of centralised processing, etc. 
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(iii) Courses on specialist topics. These would involve the intensive study, for 
the particular needs of an individual or institution, of specialist topics 
such as patents, technical report literature, computer programming, 
abstracting, etc. 

(iv) "Gap-filling" courses. By this we mean courses intended to fiJI gaps in 
professional training or knowledge. For example, someone who has a 
heavily scientific information orientated background may feel the need 
to study traditional classification or basic non-scientific bibliographical 
and reference materials; short, intensive courses could meet such needs. 
Similarly, many senior practitioners without professional qualifications 
would benefit from short courses on the national and international library 
and information network. 

(v) Scientific subjects. Intensive short courses to provide background in 
subjects such as chemistry, engineering or physics for the benefit of 
science information personnel who may have professional background 
but little or no formal scientific knowledge. Such a course could also be 
of value to translators. We understand that courses of this type have 
been successfully presented in the U.S.A., and also courses on various 
aspects of present-day science and technology, which meet a similar type 
of need. 

210. Duration. There is obviously a limit to the amount of time for which an 
employer will be prepared to release an established member of his staff, parti­
cularly if he is in a senior position, and this sets a practical limitation to the 
length of short courses. Our enquiries suggest that in the industrial sector three 
weeks is the maximum period of release that would be acceptable to most 
employers, and individuals would be unlikely to obtain such release at very 
frequent intervals. A similar enquiry in the United States (Georgia Institute of 
Technology, 1962, p. 17) showed two to three weeks as the preferred period 
and once a year as the likely expectation of any particular individual. 
211. In the university sector strong emphasis has been placed for many years 
on the importance of making study leave and similar dispensations available to 
library staff. Few universities have as yet implemented such a policy to any 
significant extent, but the experience at Sheffield University of I"l!nning one-week 
courses on mechanisation for senior university library staff provides encouraging 
evidence that virtually all universities are prepared to releas~ staff for ~his sort 
of purpose and to pay the quite substantial cost of fees and ma~nten~nce mvo~v~d 
in attending such courses. It seems reasonable to expect that u~Iversity authont1es 
should agree to periods of study leave of perhaps up to SIX weeks to enable 
library staff to attend relevant short courses, and also that they would provide 
the requisite financial backing. One would hope th~t a si?Iilar policy ~o~ld be 
expected from employers in other public and quas1-pubhc s~ctors. T~IS IS not 
to suggest, of course, that the length of a course is the only mdex ~o 1ts value: 
we have heard of many excellent short courses of only a few days m duration, 
such as those on scientific literature offered by the N.L.L. and the courses on 
biological literature organised by Dr. R. T. Bottle of the University of Bradford. 
212. Experience in this country and the United States has shown that really 
intensive courses of quite short duration can cover a great deal of ground and 
clear the way for further study by the student in his own time. Professor R. M. 
Hayes of the University of California, Los Angeles, has described a two-week 
course of Information Retrieval and Storage, made up of 40 hours' lecture time 
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and 40 hours of study and participation by the student, which covers in a broad 
way material which he considers could occupy a three- or four-year graduate 
course (Georgia Institute of Technology, 1962, p. 54). For maximum benefit 
from short courses, whatever their length, students should have carried out 
suitable preparatory reading prior to joining the course, supplemented by 
continued study after the course has finished. 

PROFESSIONAL QUALIFICATION BY SHORT COURSES 

213. The O.S.T.I. investigation of manpower needs (Edwards, 1966) showed 
that considerable numbers of scientifically qualified workers in this field had no 
professional qualification, and because of late entry into information work 
could not reasonably be expected to undertake full-time courses of professional 
education. Such late entrants have formed and will continue to form a substantial 
and very important group, including among them many very experienced 
research and development personnel who have turned to information work 
after years of valuable experience as practising scientists and technologists. To 
their employers, the value of such people derives perhaps above all from their 
knowledge of the finn or organisation. Rightly or wrongly, many industrial 
employers would probably attach little importance to the possession, by su_ch 
staff, of professionallibrarianship or information qualifications. From the pomt 
of view of the staff themselves, however, a professional qualification would add 
to their chances of moving elsewhere if they so wished and thereby, indirectly, 
would also improve their prospects within their own organisations. Above all, 
it would enable them to be far more effective practitioners in the information 
and special librarianship fields. Employers might also benefit, in that the 
increased mobility produced by such a situation would widen their field of 
recruitment. 

214. For such reasons we have, from the beginning of our enquiry, been thinking 
along the lines of recommending means by which genuinely mature entrants to 
the profession could build up credits towards a professional qualification by 
attending suitable short courses. At a fairly early stage we discovered that the 
Library Association was already planning along these lines, and one of the 
writers of this report, Prof. W. L. Saunders, was invited to attend meetings of 
the Library Association Sub-committee which prepared the scheme for mature 
entry approved by the Library Association Council at its meeting in Octob~r 
1967 (Richnell, 1967). This opportunity was very valuable and greatly appreci­
ated. We are in agreement with the general principles of the scheme propo~ed 
by the Sub-conunittee, which would enable mature entrants of graduate stand~ng 
to qualify for admission to the Library Association's register by accumulatmg 
30 credits, at least 20 of which must be gained by attending approved courses, 
combined with private study and the submission of papers. Our only significant 
point of difference from the Library Association recommendations relates not 
to the scheme but to details in the suggestions for the guidance of the Board of 
Admissions: we would be less generous in allowing credit for language com­
petence. It goes without saying that in a scheme of this type there is need for 
the utmost vigilance in safeguarding proper standards, particularly in the matter 
of accrediting courses and ensuring that passively "putting in the hours" does 
not entitle a student to credit. The role of the Library Association's Board of 
Admissions wottld obviously be a key one. 
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THE PROVISION OF SHORT COURSES 

215. (i) Aslib. Aslib has very extensive experience in this field and we have 
received testimony from many directions to the importance of their courses­
very frequently the only professional training received by industrial library and 
information personnel. Aslib's Education Department, with contacts over the 
whole special library and information field, is ~n a particularly strong position 
for sponsoring specialised courses on such subjects as Patents, Trade literature 
or Eastern European literature, often us!n? Aslib's ~embers as lecturers. They 
are also well placed for organising re-trammg, up-datmg, refresher-type courses 
and "appreciation" courses. The latter, though not intended for professional 
workers in the field of information or library work, can be of considerable 
indirect significance; they are intended to give particular groups who may have 
a responsibility for information functiens-especially management-an aware­
ness and appreciation of what is involved and required in producing an effective 
information service. Mention should be made, too, of Aslib's "conversion" 
courses, which aim to convert experienced scientists and other specialists into 
potential information officers. 
216. With the recent significant increase in the scale of Aslib's research activities. 
there is clearly ~cope for ~iss~minating the results ~f ?ew research finding~ 
through the medmm of penod1cal short courses, and It IS encouraging to hear 
that plans are under way for a series of integrated courses within two of Aslib's 
special fields of research interest, Mechanisation and Co-ordinate indexing. This 
type of course can be valuable in disseminating not only the results of work 
carried out by Aslib's own research department, but also that of their members 
who may contribute to the lecturing. ' 
217. The dissemination of research findings by means of short courses is common 
practice in many scientific fields, and as _the sc.ale of ~esearch in library and 
information science increases-not only m Ashb but m the universities and 
elsewhere-such courses should, we believe, become a permanent and substantial 
element in educational provision in the science information field. 
218. Much of Aslib's activity has necessarily been concentrated in the London 
area, though it has also been active in the provinces and in Scotland. If the 
Schools of Librarianship, which are distributed over many parts of the country, 
should become active in the provision of short courses, there may well be 
possibilities for very fruitful co-operation with Aslib in the mounting of short 
courses in scientific library and information work. The special expertise to 
which Aslib has access would often complement that of the Schools. We under­
stand that Aslib would, in principle, be in favour of such developments. Indeed, 
they have already co-operated with Lo~don S_chools_ and, through their presen­
tation of "Wide-horizons", have established hnks With several others. 
219. {ii) Tlze Schools of Librarians/zip. The Schools of Librarianship would seem 
to be obvious centres for sponsoring short courses~ and s~veral of them are 
already active in this field. The Liverpool School, m particular, has made a 
strong feature of short courses, and some of them, for example ~hose on Library 
and information sources for management, Patents, InformatiOn work today, 
Classification and indexing for information retrieval, are in the specialised fields 
with which this report is concerned. 
220. In addition to offering courses of specialised interest, the schools are in a 
particularly strong position for mounting the basic "professional core" types of 
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course and courses on the national and international library and information 
network, both of which are important elements in any "mature entry" type of 
qualification. 

221. Replies to our enquiries make it clear that the library schools are in general 
very willing to provide short courses. Since the pattern of the teaching year 
varies from one institution to another, it seems that the most convenient time 
for offering short courses would also vary from one school to another, so that 
there is the possibility of courses not only in different parts of the country, but 
at most times of the year. This should be of very great convenience for those 
qualifying by a "mature entry" route. From the point of view of the schools, 
the vacations are, of course, the best times for mounting short courses, though 
vacation time would not necessarily meet the needs of all who wished to attend. 
The extensive experience of the American library schools of summer courses, 
workshops, institutes, and the like, could be studied with considerable profit. 
One of the problems encountered is the provision of teaching staff during the 
vacation period, for tlus is the time when much of their research and lecture 
preparation is carried out. It leads the American schools, amongst other things, 
to bring in staff from elsewhere-including overseas-and to pay extra salary 
to their own staff who take part in vacation courses. 

222. A similar policy might be followed in our own schools. They might also 
make sununer courses the means of associating local and other practitioners 
with the work of the school; release of such people for a short or part-time 
teaching assignment is a possibility which, in view of the general shortage of 
teachers, should be pursued with the utmost vigour. 

223. (iii) Other agencies. Short courses are also organised by many other 
agencies, such as Library Association branches and sections, the Standing 
Conference of National and University Libraries (SCONUL) and individual 
libraries. Some of our great libraries in the field of science and technology, s_uch 
as the N.L.L. and the National Reference Library of Science and InventiOn, 
are obviously in a particularly strong position to offer specialised courses of 
the sort which require great strength in scientific and technological literature 
and expertise in certain specialised aspects of scientific and technological library 
work. There are encouraging indications that these libraries will be prepared to 
play their part in offering relevant courses to the extent that their resources 
permit. 

PART-TIME STUDY 

224. (i) Evening courses. Qualification by this route has a long and honou!~~le 
history, but post-war developments in the direction of ever-expanding factli~Ies 
for full-time higher education have greatly reduced its significance. Evenmg 
study is a long, hard route and, on general educational grounds, we regard it as 
inferior and very much a "second-best" to a full-time course. With the higher 
standards towards which it is now essential to aspire, it is also likely to be far 
less practicable to achieve results by evening study than used to be the case. 
We have, too, the very strong impression that increasing mobility is making it 
less likely that significant numbers of employees will be prepared to commit 
themselves for the long periods of time required for obtaining professional 
qualifications by the evening-class route. A further factor telling against such 
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study is that outside the Greater London area the number of potential students 
is so thinly spread (paragraph 60) that making up classes of an acceptable size 
can often present a great problem. 

225. Ne~ertheless, we re7og~ise that in some circumstances evening classes still 
have an nnportant contnbut10n to make; for example, they may constitute the 
only route to professional qualification open to personnel in a small unit. 
Indeed, w~ have received many tributes _to the value of the evening classes 
conducted m the London area for the Certificate of the Institute of Information 
Scientists, and it has been suggested to us that similar courses would also be of 
benefit outside London. 

226. It has also been suggested that many people who could not commit them­
selves for one or two evenings a week over a long period may be able to do so 
for shorter periods, such as a single term, during which they could study a 
specialised subject of interest to them or their organisation-courses similar 
in fact, _to tl~ose mentioned u~der Short Courses (paragraph 209). It should 
be kept m mmd, too, that evenmg courses could make a useful contribution to 
the facilities available in connection with any "mature-entry" scheme that may 
be developed. 

227. Evening courses or other forms of part-time study may also be relevant in 
another context. If the "mature-entry" route (paragraph 214) is to be reserved 
for graduates, as we believe it should be, it means that a group remains which 
is not provided for under present circumstances. This comprises staff who for 
perfectly good and valid reasons are unable ~o ta~e full-time courses, though 
they have the G.C.E. A-level and 0-level qualificatiOns required by the Library 
Association's examination system. It is clear from numerous observations made 
to us that the general discontinuance of part-time courses for the Library 
Association's examinations has been a great blow to many individuals in this 
category, and also to many of the employing units covered by this study. It 
should be remembered, too, that in the case of the Institute of Information 
Scientists' part-time Certificate course, first preference is normally given to 
graduates, so that this route to qualification is also closed to such candidates. 
We believe that the provision of a suitable part-time study route to professional 
qualification for students in this category would be one of the most useful tasks 
to which a Library Association/Aslib/lnstitute of Information Scientists, etc., 
group of the sort referred to in paragraph 232 might address itself. 
228. (ii) Day-release. Day-release cours~s are very appropriate ~or the Assistant 
(technical) type of training referred to m paragraph 171. Agam, however, the 
wide geographic dispersion of potential students outside the London area may 
create problems, though observations made to us from many quarters suggest 
the possibility of considerable latent demand for a course at this level, which 
would produce "the touch-stone of a piece of paper readily recognisable by 
personnel officers". We see the duration of such a course as one year, and the 
City and Guilds' Library Assistants' Certificate course should provide a very 
suitable framework. 

SANDWICH COURSES 

229. This type of course is well known in industry and highly regarded by many 
industrial employers. It offers possibilities that s~ould b~ very attract~ve, 
especially to those industrial employers who somet1mes attnbute to full-time 
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courses "lack of contact with the facts of life". The Liverpool School of Librarian­
ship has had successful experience in offering a sandwich course for the Library 
Association's non-graduate syllabus, operated on the basis of alternate six­
month periods in college and in a library. As yet it has had no candidates who 
have been sponsored by industry, but it reports signs of increasing industrial 
interest. They believe six-month periods to be the optimum basis for such a 
course. 

230. The Industrial Training Act offers important possibilities for developing 
courses of this and other types in the field of scientific and technological library 
and information work. The Act enables employers to claim, via the appropriate 
Industrial Training Boards, against time spent in approved training by workers 
they are sponsoring. It is clearly of the greatest importance to educational and 
t~aining activity in our field to enlist the support of the Industrial Trai~ing 
Boards and gain their recognition for as many courses in our field as possible. 

"MIXED" COURSES 

231. In some continental countries-for example, Germany, Czechoslov~kia 
and Holland--courses are presented which are made up of periodical full-time 
attendance at an educational institution for a short period-perhaps a .:ew _days 
or a week-followed by a period of "works-based" or "home-based pnvate 
study. It is claimed by some that tllis periodical exposure to a longer period of 
full-time study is preferable to the more normal one day a week of day-release, 
even though the intervals between attendance at the educational institution may 
be fairly long. Contact between tutors and students could, of course, be main­
tained by correspondence, though it must be recognised that correspond_ence 
procedures impose a heavy burden on teachers and are economically dubi<;>US. 
Possibilities of tllis sort may be well worth considering, however, as offermg, 
for example, a means by which married women, perhaps living in remote 
districts, may prepare themselves for careers in library and information work 
when their families have grown up. 

COLLABORATION BETWEEN PROFESSIONAL BODIES 

232. (i) With an increasing variety of courses and qualifications and the involve­
ment of a wide range of educational institutions and agencies, the need to 
establish general, nationally accepted standards and to identify the relevance of 
particular courses and qualifications for particular purposes becomes increasingly 
urgent. It is therefore encouraging to know that a beginning has already been 
made in one of the areas with which we are concerned. The Department of 
Education and Science has recently set up a committee on the provision, plan­
ning and co-ordination of short courses in all aspects of librarianship and infor­
mation work and consisting of representatives of the Library Association, 
Aslib, the Institute of Information Scientists, Association of British Library 
Schools and SCONUL, together with observers from the Education Depart­
ments. A list of short courses to be run in 1968 is now available from O.S.T.I., 
which is providing the secretariat for the committee, and relevant extracts from 
this list are to be published in the journals of the appropriate organisations. 
(ii) This coming together accords very much with the view constantly expressed 
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to us that there should be a drawing together of library and inf01mation work 
and that national and professional needs point to integration rather than 
separation. It would be entirely in accordance with these views if this collabora­
tion were to be extended to all aspects of activity in the field of professional 
education and training. 

CHAPTER 5 

The institutions providing professional education* 

THE UNIVERSITY SCHOOLS 

233. Postgraduate courses are offered at the University College London School 
of Librarianship and Archives, the University of Sheffield Postgraduate School 
of Librarianship and Information Science, the Queen's University of Belfast 
School of Library Studies, the University of Strathclyde and the City University. 
The City University course leads to an M.Sc. and, with effect from 1968, the 
Sheffield course will also lead to a Master's degree. In both cases the course is 
of a full calendar year's duration. The other courses lead to a Diploma in 
Librarianship and last for an academic year, that is, about nine to ten months. 

234. Though all five schools welcome scientists, it is at Sheffield and City that 
the greatest emphasis has been placed on information science and scientific 
information work. The specialised course in Scientific and Industrial Information 
Work at Sheffield and City University's M.Sc. in Information Science have both 
been accepted by the Science Research Council (S.R.C.) as qualifying for the 
tenure of their advanced course studentships. 

235. In the 1967/68 session nine science graduates were following City Univer­
sity's M.Sc. course, and at Sheffield 15 out of 35 students were science graduates 
specialising in scientific and indt;strial information work. In addition, there was 
one science graduate at the Queen's University of Belfast, two at Strathclyde 
and three at University College, London (which has just ~stablished a new 
course entitled Scientific and Industrial Library and Information Work). 

236. Experience at Sheffield and City Universities shows that science graduates 
are being attracted in increasing numbers into special library and information 
work, and during the last year or two one of the most gratifying results of 
publicity from the University of Sheffield Postgraduate School of Librarianship 
and Information Science has been the increasing interest shown by university 
appointments officers in this type of work as a career for science graduates. 
There is still, nevertheless, widespread ignorance of the scope and possibilities 
of scientific and technological library and information work: extensive and 
continued publicity is called for, both at school-leaving and at university level. 
A practical point which is worth emphasising is that the starting salaries of 
graduates entering scientific information work are better than is generally 
appreciated. In 1967 £1,200 or £1,250 per annum was a very normal starting 
salary for those leaving the Sheffield School at the age of 22 or 23, and consider-

• A list of Schools and their addresses is provided in the Appendix. 
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ably higher levels were by no means uncommon. The long-term career prospects, 
however, give some cause for concern. 
237. It should, of course, be clearly understood that poor science graduates are 
no more likely to find a satisfactory refuge in scientific library and information 
work than in any other career, and one of the striking features in the Sheffield 
and City University situations is that not only are science graduates coming 
forward in increasing numbers, but that they are graduates of good academic 
standing, as the figures for 1967/68 in Table 25 show. 

TABLE 25 

SHEFFIELD AND CITY UNIVERSITY SCIENCE INFORMATION STUDENTS I967/68 

City I Sheffield 
Class of Degree University University Total 

Honours Class I I I 2 

Class 2(i) or undivided 2 4 6 10 

2(ii) 2 4 6 

3 - I 1 

General/Pass 2 3 5 

Total 9 I 15 24 
i 

238. Recruitment at this level suggests that those now entering the profession 
are academically of higher standing than many of those already in it. There is 
evidence that many graduates of high calibre who in the past would automatic­
ally have turned to postgraduate research in the fields of their first degrees are 
now preferring to carry out their postgraduate work in the field of information 
studies. 

THE UNIVERSITY SETTING 

239. A university setting carries with it certain assets and at least one dis­
advantage. Foremost amongst the assets are the research-orientated environment 
in which teaching is carried out and the membership of a community of scholars 
covering between them a wide range of academic disciplines. The principal 
disadvantage, at least at the present time, is the difficulty of obtaining resources 
for expanding teaching staff and student numbers, however desirable such 
expansion may be. 
240. (i) Research. It is a normal expectation-often a contractual obligation­
that university teachers should carry out research in addition to teaching, and 
the mutually advantageous interaction of teaching and research is an article of 
university faith to which we fully subscribe. The university schools oflibrarianship 
and information science should be natural centres for research in their fields, 
and this has already been recognised by the award of research grants and 
contracts to some of them. An important concomitant of research activity is the 
preparation of students for research degrees: all of the university schools now 
offer facilities for obtaining higher degrees by thesis. Research degree activity is 
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still at only a very early stage, but we believe that training in research and 
research degrees should become an accepted element in the general pattern of 
educational provision for scientific and technological library and information 
work, just as they are in other university disciplines. 
241. In one important respect, however, there is a difference from other 
disciplines. It is normally desirable for a research student in information science 
to have had practical experience on the job between gaining his professional 
qualification and starting a research degree. For this reason, the S.R.C. Industrial 
Fellowships and Research Fellowships are more likely to be appropriate as a 
means of promoting research degrees than the S.R.C. research studentships which 
are the normal support for higher degree students in other scientific subjects. 
There are, of course, some areas of information science where practical ex­
perience is not essential, to which this observation does not apply, but these are 
comparatively few in number. 
242. For the basic professional qualification itself, S.R.C. Advanced Course 
Studentships are of the very greatest importance and have played a major part 
in attracting good science graduates into information work. 
243. (ii) Inter-disciplinary possibilities. The second advantage of the university­
based schools-their membership of communities which cover a wide range of 
academic disciplines-offers possibilities for inter-disciplinary co-operation, at 
both formal and informal levels, that are of particular importance in a field 
such as information science, which needs to draw on a wide range of scientific 
and other subjects. We believe, too, that the university schools have a special 
opportunity-indeed, a responsibility-for making other teaching departments 
library- and information-conscious and for engaging the interest of good under­
graduates in the possibilities of careers in library and information work. 
244. The emergence of new degree structures which encourage the introduction 
of relevant aspects of science information work into the undergraduate curric­
ulum is particularly welcome. At University College London, for example, third 
year students of a new B.Sc. course may take two subjects from those offered 
by the School ofLibrarianship and Archives, and we understand that possibilities 
of this sort are also being explored in some of the new universities. It is similarly 
gratifying to note that the Council of Engineering Institutions now includes 
"science information" subjects in its compulsory Part II paper. The new poly­
technics should also be in a strong position to support developments of this kind 
in C.N.A.A. and other courses in scientific and technological subjects. 
245. (iii) The need for expansion. The university schools are likely to prove 
particularly attractive to good science graduates wishing to make a career in 
science information work (see Ta~le 25), and the urgent. need t? attract many 
more recruits of this calibre establishes a strong case for mcreasmg the number 
of places in the university schools. At present, the most economic and efficient 
method of doing this would be to ena~le t~e present schools to expand, if they 
so wish, rather than to create new umvers1ty schools. The present schools are 
small and have quite a long way to go before they approach the sort of size at 
which full benefit is obtained from economies of scale, with a reasonable number 
of specialist staff including, for ~xample~ representatives ~fat least each major 
group of scientific and technological subjects. A comparatively small number of 
strong university schools is at this stage greatly to be preferred to a larger number, 
competing with one another for scarce resources of specialised staff and 
scientifically qualified students. 
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THE NON-UNIVERSITY SCHOOLS 

246. The 12 schools of this type are nearly all attached to institutions designated 
as future polytechnics. They have expanded very rapidly in recent years and 
between them have more than 2,000 full-time students. Their full-time staffs are 
large (two have more than 30, several have more than 20) and include a number 
of very experienced special librarians, though none of the latter, so far as we 
are aware, have degrees in science or technology. These schools are preparing 
students for the Library Association's examinations-a two-year full-time course 
in the case of non-graduates and a one-year postgraduate course for graduates. 
As indicated below, many of them offer combinations of subjects which provide a 
very useful course for special library work in the fields of science and technology. 
247. As the polytechnics develop, there should be most valuable opportunities 
for offering courses with a much stronger scientific content than is possible at 
present, by joining forces with the appropriate science and technology depart­
ments. This possibility should do much to encourage the promotion of C.N.A.A. 
courses, such as the one recently accepted at Newcastle, and should facilitate 
the development of courses in information technology such as are described in 
paragraph 187. · 

248. At least two schools have plans for offering first degree courses in associa­
tion with science departments in their local universities; this, too, is a most 
important and promising development. 
249. We understand that the polytechnics, while not engaging in research of 
the same type or on the same scale as the universities, will be expected to 
orientate such activity towards the special needs of the areas in which they are 
located. For the library schools this could mean consultant and research activity 
in association with local libraries including, of course, special scientific and 
technological libraries. Such activity-which is already under way in some library 
schools-is clearly of the greatest importance both as a service to librarianship 
and the local community and as a source of strength for the teaching in these 
institutions. 
250. The potential of these library schools as providers of short courses, and 
other courses, has been referred to in paragraph 219. 

THE LIBRARY ASSOCIATION'S EXAMINATIONS 

251. As the Library Association's qualifications at present outnumber all others 
in our field, it seems appropriate at this point to make a close examination of 
their content. Since the Schools of Librarianship have to work to the Library 
Association's syllabuses and have never hesitated to criticise any aspects of 
them of which they disapproved, it was felt that their views o~ the a~eq~acy of 
the present two-year and postgraduate syllabuses, for specialised sc1ent1fic and 
technological library and information work, would be of particular value. They 
can be summarised as follows. 
252. Two-year syllabus for non-graduates. There was a generally expressed view 
that the education of scientific and technical librarians is a specialist function 
within the general framework of education for librarianship rather than a 
~eparate discipline. From this standpoint, Part I of the two:year syllabus was 
felt by many to be a satisfactory basic course, though the vtew was expressed 
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by some schools that the break between Parts I and II was to some extent both 
artificial and undesirable. The scope of Part I is as follows: 

Four compulsory papers: 1. The library and the community. 
2. Government and control of libraries. 
3. The organisation of knowledge. 
4. Bibliographical control and service. 

253. Part II was generally felt to offer a sufficient variety of options to produce 
a "package" highly relevant to the needs of special librarianship, if the appro­
priate subjects are chosen. These are generally considered to be adequately 
covered by the following, though some detailed criticisms were made which will 
be referred to later. One paper from List A must be taken, and one or more 
papers from each of Lists B and C, to make a total of six. 

List A 2 
List B 11 

12 
13 
31 

List C 501 
502 

503 
505 

506 

507 
508 

Special libraries and information bureaux. 
Theory of classification. 
Theory of cataloguing. 
Practical classification and cataloguing. 
Handling and dissemination of information. 
Bibliography and librarianship of mechanical engineering. 
Bibliography and librarianship of civil engineering, building and 

mining engineering. 
Bibliography and librarianship of electrical engineering. 
Bibliography and librarianship of chemistry and chemical tech­

nology. 
Bibliography and librarianship of natural history and biological 

sciences. 
Bibliography and librarianship of medicine. 
Bibliography and librarianship of science and technology. 

254. Two of the larger schools commented on the complete absence of scientific 
"subject" content in the syllabus. This limitation is realistic in view of the small 
amount of scientific background likely to be possessed by most candidates. The 
very wide scope of B31, Handling and dissemination of information, was 
criticised by a number of schools and the view was expressed that there was 
enough in it for two or even three papers. The classification and cataloguing 
group, Bll-13, came in for criticism too, on grounds both of content-too 
traditional-and of the fragmentation and artificiality involved in separating 
them from B31. There was general dissatisfaction with the narrowness of the 
List C papers, though this may be met to some extent by the introduction in 
1968 of a general paper covering the whole of Science and Technology (C508). 

255. There was, however, a general feeling that this syllabus offers the possibility 
of a course which is a good preparation for special library work for students 
having no pretensions to specialised subject knowledge. Several schools referred 
to special library employers who had been "satisfied by the products of the 
course". One school-and there are undoubtedly others-does not confine 
itself to what the Library Association syllabus requires. It teaches C505-507 as 
an integrated whole because it is better taught that way, even though candidates 
are not examined in all three of these subjects. It also requires students following 
this specialised course to study two languages-Russian and German-for 
three hours a week over the two years. On the basis of the present syllabus, it 
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seems that the schools can go some way towards producing a very useful course 
for scientific and technological library work. Given the additional freedom that 
would come with internal examining, they could obviously do much more. 

256. The feeling that this syllabus can go a long way towards meeting the needs 
of special librarianship was given practical manifestation in the suggestion 
from one school that those who have covered the appropriate "package" should 
have their A. L.A. endorsed in some way to show its bias on the side of scientific 
information work: the plain A.L.A., they believe, conveys a misleading image 
to management and industrial librarians. Another suggestion was that students 
would do best to take the general Science and Technology papers in List C as 
they would not know at that stage the particular specialisation to which they 
would eventually turn; subsequently, when in post, they could take the appro­
priate List C subjects and their A. L.A. certificates could be endorsed accordingly. 

257. The postgraduate one-year syllabus. This syllabus received a fair amount of 
criticism from the schools, much of which derives from the very short period of 
time (which in tenns of working time may be considerably less than a calendar 
year) that is available for covering a great deal of ground. The syllabus comprises 
five compulsory and two optional papers, as follows: 

Section A 
Gl 
G2 

G3 
G4 
G5 

Compulsory Papers 
The library in society. 
The management of libraries. (In addition to covering general 
principles of management, the syllabus allows for specialisation in 
special libraries and information bureaux.) 
Classification and cataloguing. 
Practical classification and cataloguing. 
Subject bibliography. 
(G4 and G5 are assessed on examined course work.) 

Section B Optional Papers (two to be chosen) 
The relevant papers would be two of the following: 

G 10 Indexing, abstracting and information retrieval. 
G 17 Library services for science and technology. 
G 19 etc. List C papers, as detailed in the two-year syllabus, paragraph 

253. 

258. As with the two-year syllabus, there was criticism of the artificial separation 
of cataloguing, classification and information retrieval, and the point was also 
made that there is over-lapping between G 1, G2 and G 17. The scope for effect_ive 
treatment of the specialised management of Special Libraries and InformatiOn 
Bureaux was felt to be too limited, but again this is largely a consequence of 
the limited amount of time available. 

259. As with the two-year course, we have gained the impression that the 
present syllabus gives scope for a sound course of professional education for 
special libr-arianship and that, given the freedom of internal examining, such a 
course could be made even more effective. Both syllabuses necessarily stop short 
of the specialised needs of information science and technology, as they do not 
give scope for building from and developing advanced scientific subject know­
ledge. 

65 



CHAPTER 6 

Special Problems 

260. The following topics are singled out for special mention at this stage in 
the report, since they are believed to warrant somewhat fuller and more specific 
treatment than has been given by incidental references to them in earlier chapters. 

PRACTICAL EXPERIENCE 

261. Our own experience and that of others has shown that students gain more 
benefit from a course if, before commencing it, they have had practical experience 
in a library or information unit. The optimum length of such experience depends 
on the time and trouble that employing units are prepared and able to take over 
their trainees. Our own view is that one term in a really good practical training 
situation would be adequate for most students, and we have found that highly 
motivated graduate students can extract a great deal of benefit even from six or 
eight weeks long vacation experience in a carefully selected science information 
unit. 
262. With greatly expanding schools and a greatly expanding demand for 
practical experience placements at various stages in a student's course, even the 
largest libraries are finding it a very great burden to take trainees and give them 
the amount of senior staff time which an adequate traineeship demands. The 
situation in the small units is, of cours~, even mor~ ?ifficult. We would support 
the view put to us by a number of expenence? practiti~ners that for a satisfactory 
long-term solution to the problem of practi~al expen~nc~ placements it will be 
necessary to make some sort of payment, directly or mdirectly, to units which 
agree to take trainees. With this, of course, ~o~~d go the right to expect an 
acceptable training programme and the p_ossibiii~y, perhap~, of designating 
certain "approved" units as training institutiOns, With concomitant subsidies or 
other special dispensations. 

VISITS OF OBSERVATION AND CONTACT WITH PRACTITIONERS 

263. At all levels carefully selected visits of observation to library and infor­
mation units are of the greatest possible importance, and we feel they should be 
an integral part of all courses. Similarly, great benefit derives from carefully 
phased contributions to courses from Ie~ding ~ra~titioner~, brought in to give 
occasional lectures or seminars on their specialised subjects or about their 
particular institutions. From every point of view, the importance of maintaining 
close contact between academic institutions and those who employ their products 
cannot be over-emphasised. 

THE SUPPLY OF TEACHERS 

264. Effective teaching in any field of professional study calls for a combination 
of successful practical experience at a senior level, academic and professional 
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qualifications and teaching ability. Individuals w.!lo match this specification are 
rare in any profession and, in the case of science information work, the overall 
shortage of practitioners (Edwards, 1966) means that the obvious source of 
supply is itself very limited. 
265. All library schools are finding it difficult, sometimes virtually impossible, 
to recruit suitably qualified staff for this area of work. Though there have been 
signs of a slight improvement in the recent past, shortage of teachers must be 
recognised as a major constraint in any programme for expanding the supply 
of qualified science information personnel. 
266. We recognise that in the same way as much effective science information 
work is carried out by practitioners with no formal scientific background, so 
can a great deal of the teaching be carried out by staff who are generalists rather 
than science information specialists. Nevertheless, there is an important and 
very substantial residue which calls at least for considerable experience of special 
library or information work; and for institutions with any pretensions to 
advanced work there is a relatively small but vitally important area for which 
scientifically qualified staff are indispensable. 
267. In established scientific and other academic disciplines it is normal for a 
proportion of the most able men and women to be attracted by the possibility 
of teaching their subject in institutions of higher education. Quite commonly, 
they prepare themselves for this by advanced study, including work for research 
degrees. As science information work becomes accepted and established, and 
facilities for research and advanced study improve, it is reasonable to expect 
that the problems of recruiting teachers will to some extent be eased in this way. 
This, however, is a long-term expectation and is unlikdy to affect the situation 
significantly for some years to come. 
268. In the short-term, the most fruitful approach would be a determined 
attempt to overcome the disincentives which make suitably qualified practitioners 
reluctant to leave work which they know and enjoy for what is in many respects 
a new and different career. A reasonable and obvious expectation for someone 
who is contemplating a change to teaching is the opportunity to "try it out" 
without finally committing himself. A spell of part-time teaching, or participation 
in short courses, may go some way towards achieving this, and it is clearly in 
the interest of schools to offer suitably qualified practitioners every opportunity 
for experience of this kind and to maintain the closest possible links with special 
librarians and information workers in their areas. Quite apart from its potential 
as a stage in the recruitment of full-time staff, the employment of senior and 
experienced practitioners as part-time lecturers is, in its own right, an educati_o~al 
asset of the very greatest importance. In this context, too, it is worth emphas1smg 
that mobility between educational institutions and the field, in both directions, 
is a means of ensuring a flow of new ideas, both into and out of the schools. 
269. Most effective of all, probably, would be opportunities for secondment to 
teaching for fairly lengthy periods, or exchanges of staff between sch?ols and 
operational units. The problems involved in such arrangements are considerable, 
and not the least would be the requirement that security of tenure and career 
prospects should not be prejudiced by a lengthy absence from the pare_nt 
institution. This is obviously a very serious problem in the private industnal 
sector, and one to which we can offer no easy solution. We would only say that 
by facilitating such arrangements industrial management would be making an 
investment which in the long run would yield a rich return. 
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270. In units which rely in whole or in part on public funds, such as government 
libraries and information departments, or Research Associations, many of the 
difficulties involved in exchanges or secondment from private industry should 
not be allowed to apply. It would seem to be well worthwhile exploring the 
possibilities of enabling and encouraging staff from such institutions to partici­
pate in schemes for exchanges and secondments. 
271. Salary expectations for really able practitioners in the science information 
field appear to be superior to those in teaching, and it is essential that promotion 
prospects for those entering teaching should not only be good but be seen to be 
good, with an appropriate allocation of senior posts to the science information 
specialists. For part-time teachers many local education authority rates of 
payment are quite inappropriate and are in need of very considerable upward 
adjustment. 
272. Finally, we would urge in the strongest possible terms that speedy and 
effective action be taken to facilitate the transference of pension rights. A 
national scheme for this purpose is very much overdue, and here, at least, would 
appear to be one disincentive to moving into teaching which can be overcome 
by determined administrative action. 

FOREIGN LANGUAGES 

273. About one-half of the world's potentially useful scientific and technological 
literature is in languages other than English. The relative importance of the 
different languages varies from period to period and from subject to subject. 
In the field of chemistry, for example, publications in German accounted in 1913 
for nearly half the world's output, but German now occupies only third place, 
after publications in English and Russian. In the field of science and technology 
as a whole, English has occupied first place since at least the First World War 
and is currently being followed, in most fields, by Russian, German, French and 
Japanese. It should be noted that Chinese, too, in spite of present difficulties, is 
rapidly increasing in importance and that this trend seems likely to continue. 
274. The problem of exploiting the wealth of potentially useful information 
recorded in foreign languages is three-fold. First, there is the need to be able to 
find out what exists; secondly, there is the need to find out whether what exists 
is useful; and thirdly, the information must be made available. 
275. The need for the scientist to be capable of using foreign language material 
has continually been discussed in universities, and the range of views is reflected 
by the range of practices in testing the students' competence in languages. 
Although we would not go so far as to agree with those who would wish to make 
formal evidence of some foreign language competence a precondition to the 
award of a degree in any science, we do support the view that every scientist 
should be capable of using basic material, such as handbooks and abstracts, in 
foreign languages. There is need for more research into the design of special 
purpose foreign language courses, and more studies of the type now being under­
taken at the University of Essex (on the teaching of Russian to physicists) should 
be initiated and supported. 
276. Science information workers are required for work at four levels of foreign 
language competence: 

(i) finding out what relevant materials in foreign languages exist; 
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(ii) abstracting scientific papers; 
(iii) translating full-length scientific papers; 
(iv) interpreting at scientific meetings. 

277. The first level is the minimum foreign language competence which should 
be achieved by science graduates (paragraph 275). We would, however, strongly 
advocate that this level should be reached in at least two languages, preferably 
in different language groups, and including at least one major language of science 
and technology (e.g. Russian, French or German). In the course of our enquiry 
the value of a recognition knowledge of several languages has frequently been 
represented to us, and the point has also been made that a very sound knowledge 
of one language will give the entree to others in the same group. 

278. At level two the need is for a thorough knowledge of both languages and 
relevant subjects, but not to such a high degree as at level three. 

279. At the third level the need is for a combination of considerable subject 
competence and considerable language competence, preferably in one person. 
Such a combination is increasingly rarely to be found-a situation not un­
connected with the poor rewards offered for such skills. The tendency for 
scientists to be less capable of dealing with foreign language materials was 
demonstrated by a recent enquiry which found that whilst 22·0 per cent of 
scientists aged 50 or over were fluent in French, the figure for the 30-50-year 
age group was only 7·5 per cent and that for the under-30s 6·3 per cent; for 
German the corresponding figures were 16·3 per cent, 5·1 per cent and 1·8 per 
cent (Wood, 1967). 

280. It is expected that with the renewed closer contacts with European Economic 
Community countries increasing opportunities will be likely to occur for under­
graduate and postgraduate science students and science infonnation workers to 
spend some time studying and working in these countries, and it is recommended 
that the development of such contacts should be explored. Such extended visits 
should be preceded by intensive language courses of at least three months' 
duration and be supplemented by brief courses (say of one week's duration) in 
the host countries, to reinforce the foreign language learning "on the job". 

281. At level four we are aware of the shortage of competent interpreters in 
science and technology and suggest that a small number of scholarships be 
created to allow outstanding translators in science and technology to be trained 
in interpreting, partly in this country and partly abroad. 

SUMMARY OF CONCLUSIONS 

282. The paragraphs which follow draw attention in summary fashion to some 
of the principal conclusions which have emerged from this investigation. 

Introduction 
283. The exponential growth of scientific and technological literature (para­
graphs 1-3) brings increasing urgency to the need for greater numbers of 
librarians and information workers to control and exploit it (paragraph 4). 

284. In matters of professional education and training, though some would 
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place emphasis on the skills of the librarian and others on those of the infor­
mation scientist, there is an overwhelming case for stressing the unity and inter­
dependence of library and information work and the artificiality of any attempt 
at rigid separation (paragraphs 12, 13). 

PART I THE CHARACTERISTICS OF SCIENCE INFORMATION PERSONNEL 
AND THE WORK CARRIED OUT BY THEM 

Chapter 1. Science information staff characteristics 
285. The O.S.T.I. Survey (Edwards, 1966) and our own further analysis reveals 
the small proportion of science graduates (and especially "good'' science 
graduates) with professional qualifications. This proportion is lower than in 
other fields of science and technology (paragraphs 21-32). 
286. In the U.K. a higher proportion than in the U.S.A. of those not qualified 
in librarianship or information science are scientists or engineers rather than 
arts or social science graduates, though the proportion of the total professionally 
qualified science information workers among the graduate science information 
staff is similar in the two countries (paragraphs 33-42). 
287. There appears to have been a considerable improvement in ~he ratio of 
science information workers to industrial R & D personnel durmg the last 
decade (paragraphs 43-48). 

Chapter 2. The principal types of scientific and teclznologicallibraries and 
information units 

(A) The Industrial Group 
288. Analysis of industrial science infonnation units by size shows that only 
one-tenth have a staff greater than eight. 
289. This one-tenth employs over 40 per cent of all the science information staff 
(paragraphs 52, 53). 
290. Science, engineering and technology graduates are distributed in proportion 
to the size of the units (paragraphs 54-56). 
291. There is a relatively heavy concentration of graduate science information 
personnel in London and the South East region. For other areas to be brought 
up to the same standard considerable increases in staff would be required 
(paragraphs 59-64). 
292. The distribution of infonnation scientists does not appear to be strongly 
related to the size of the unit or to the area; the distribution of chartered 
librarians is such that their proportion, relative to the total full-time infonnation 
staff, is highest in the smallest units and also higher outside London and the 
South East (paragraph 64). 
293. In the U.K.A.E.A. and the R.A.'s, which are not too untypical of large 
industrial units, and in the C.A.B.'s, personality, professional library or infor­
mation science qualifications and subject knowledge were included among the 
top four qualities and qualifications for work at all levels (paragraphs 73-76). 
294. On the matter of detailed content of courses, particular importance was 
attached to scientific and technical reference work, abstracting, editing and 
cataloguing and classification (paragraphs 78, 79). 
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(B) The Educational Group 

295. The University Libraries. In the university libraries increasing emphasis on 
subject specialisation and improved standards of specialised service should give 
professionally qualified science and technology graduates a satisfactory outlet 
for both their subject knowledge and their specialised professional skills 
(paragraphs 80, 83, 84, 87). 

296. The type of professional education considered most useful for science 
graduates employed in university libraries is a course which combines scientific 
information work and traditional librarianship. Amongst the specialised skills 
to which particular importance is attached are collection building, literature 
searching techniques, classification for information retrieval and library mechan­
isation (paragraphs 85, 86). The need to improve and extend instruction in the 
effective use of libraries and literature receives very great stress (paragraph 89). 

297. The availability of large computers to university libraries enhances the 
value of scientific information skills and offers important possibilities for new 
developments (paragraph 91). 

298. An adequate background in traditional librarianship is also of great 
importance, if only to ensure that science infonnation specialists are not a 
community within a community and will have adequate long-term career 
prospects (paragraph 92). 

299. The increasing and highly desirable mobility betll'een different types of library 
and information work will be facilitated by a background ll'hich combines both 
scientific information and traditionallibrarianship skills (paragraph 92). 

300. The Technical College Libraries. In a sample of technical college libraries, 
\Vhich was heavily biased towards the larger units designated as polytechnics, 
only a very small number of staff held science or technology qualifications 
(paragraph 96). 

301. There is a desire to extend services at present offered to college and outside 
users, if staff and other resources p~rmit (paragraph 99). 

302. There is already heavy emphasis on instruction of students in the use of 
libraries, and this is ranked second to classification as a task for which Chief 
Librarians would like to use science graduates (paragraphs 100, 101). 

303. Book selection and liaison with teaching staff are also seen as important 
duties for which the services of science graduates would be utilised. 

304. Forty-five per cent of technical college librarians favoured professional 
education of the more traditional type for science and technology graduates 
joining their staffs. This accords with the public technical library response, but 
not with that of the universities (25·5 per cent), U.K.A.E.A. (25 per cent), the 
R.A.'s (15 per cent) and the C.A.B.'s (12·5 per cent) (paragraph 102). 

305. On the matter of detailed content of courses, particular importance was 
attached to collection building, scientific and technical reference work, 
cataloguing and classification, general reference work and teaching the use of 
libraries (paragraph 103). 

306. The qualities and qualifications most prized in staff are personality and 
professional librarianship and infonnation qualifications, followed, at some 
distance, by subject knowledge (paragraph 104). 
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307. The factors which it is believed will most influence recruiting to the increas­
ingly important area of technical college library work are better salaries, improved 
status and more publicity (paragraphs 105, 106). 
308. A need was expressed for short courses on specific topics, but shortage of 
staff makes it difficult to release staff under present conditions (paragraph 108). 

(C) Tlze Public Technical Libraries 
309. The public technical libraries provide service over a very wide range of 
levels (paragraph 120), with great emphasis on speed and accuracy (paragraph 
118). 
310. Probably 10-15 per cent of the work calls for knowledge of science or 
technology at graduate level (paragraphs 121-124, 127); the great majority of 
the work comes within the competence of a trained librarian with no fom1al 
scientific qualifications but with relevant library experience (paragraph 126). 
311. The proportion of present staff in public technical libraries with formal 
scientific or teclmological qualifications is very small (paragraph 129) and there 
is scope for a considerable increase in graduate lel•el staff of this kind (paragraph 
133). 
312. Present salary levels (paragraph 145) and the generally restrictive financial 
circumstances of public libraries are a major deterrent to the recruitment of staff 
with formal scientific or technological qualifications. Given the staff and resources, 
there could be considerable and beneficial extensions of present services (para­
graphs 135-137). 
313. In the public technical libraries personality and professional qualifications 
are the qualities and qualifications to which greatest importance arc attached 
(paragraph 131); the latter being essential for long-term career prospects in the 
public library service. 
314. On the matter of whether scientific information work or traditional 
librarianship should predominate in the professional education of graduates, 
opinion was equally divided. Of individual subjects, collection building, 
literature-searching techniques and classification for information retrieval 
received greatest emphasis (paragraphs 138-141). 
315. The greatest need in public technical libraries would appear to be for a 
professional education which integrates traditional librarians/zip and scientific 
information work to the greatest possible extent (paragraph 141). 
316. It would appear to be in the national interest to develop the services of these 
libraries to a much greater extent than present resources permit, particularly in 
improving and strengthening services to the small firm and industry in general 
(paragraph 143). 

PART II EDUCATION AND TRAINING 

Chapter 3. Categories of work and level and content of courses 
317. In science information units there is scope and need for four categories of 
work (paragraph 153): 

Production 
Development (and design) 
Applied Research 
Background Research. 
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318. Production-type activity (paragraph 154) is recognised as the mainstay of any 
unit. Development ll'ork should be an essential part of the activity of all but the 
smallest science information units (paragraphs 155-158). The larger and more 
sophisticated units should be encouraged to carry out applied research (paragraph 
159). Background research is pre-eminently suitable for academic institutions 
(paragraphs 160, 161 ). 

319. We would particularly stress the importance of the last two categories, 
hitherto almost completely neglected. If science information work is to progress 
from the craft to the automation le~·el, then a growing research effort will need to 
be developed (paragraph 160). 

320. It is especially important that experienced and qualified science information 
workers, both in industry and other employment, should be encouraged and enabled 
to take part in research of this sort (paragraph 160). 

321. Subject knoll'ledge and professional knowledge. Scientific or technological 
subject knowledge as such becomes important at degree level (paragraph 163). 
Professional qualifications, though not necessary for all the tasks carried out 
in science information units, are strongly advocated for all who take up this 
work as a career (paragraph 164). "Learning on the job", in general, leads to 
inbreeding and a narrowness of outlook which inhibits imagination and initiative 
(paragraph 166). 

Courses: content and levels 

322. The needs of scientific and technological library and information work call 
essentially for five types of course: 

1. Assistant (technical) (paragraphs 171-173) 
2. Non-graduate Professional (paragraphs 179-186) 
3. Graduate Professional Information Technologist 

(paragraphs 187-192) 
4. Postgraduate Professional (paragraphs 193-199) 
5. Advanced Professional (paragraphs 200-202) 

} 
The professional 

grades 

323. These are related, though not on a one-to-one basis, to the four categories 
of work set out above. 

324. The professional grades. The balance and relative emphasis of the elemen_ts 
which make up the professional content of the three professional grades will 
vary from one level to another and within each level, from one course to another. 
At th~ present stage in the develo~ment of librarianship and information scien~e 
there Is scope for many different approaches, and for some years to come this 
very diversity should be a source of strength (paragraph 174). 

325. The following three broad areas of study are recommended as a framework 
for course building (paragraphs 175, 176). 

1. Scientific and technological communities and their information and library 
needs. 

2. The sources of information from which the needs of scientific and technological 
communities may be met. 

3. Techniques by which the needs of scientific and technological communities 
may be met (i.e. the means by which areas 1 and 2 are brought together). 
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326. The treatment should be such as to ensure the inclusion of basic professional 
knowledge (paragraph 177). 

327. At the advanced professional level it is of tlze greatest importance that tlzere 
should be opportunities for research training and research degrees (paragraph 200). 

328. At the level of advanced research, infon:1ation science and technology give 
scope for and must accommodate a genumely multi-disciplinary approach 
(paragraph 201). 

329. Science information work, as much as any other field of activity, needs a 
means of bringing together potential leaders in "staff-college" type situations. 
preferably together with workers of similar promise from fields such as scientific 
administration, research and management (paragraph 203). 

Chapter 4. Courses 
330. Full-time, full-length courses are th~ qt~ickest and most eftective means of 
making a person professionally productive m the field of science information 
(paragraph 205). 

331. The most realistic basis for planning. basic courses of professional education 
is to think in terms of one year of full-ttme study for graduates and two years 
for non-graduates (paragraph 206). 

332. Short courses. No basic professi~nal qualification ~ill tak~ a practitioner 
through his professional life without remforcement from time to time by relevant 
specialised courses (paragraph 207). 

333. There _is ~ need for. short courses of n:tany types. and levels, with many 
different obJeCtives and atmed at a great vanety of audtences (paragraph 209). 

334. In the industrial sector three weeks is the maximum period of release 
likely to be acceptable to most employers (paragraph 210). In the university 
sector there should be possibilities of study leave for longer periods (paragraph 
211). 

335. Professional qualification by short courses. There is a very important 
category of scientifically qualified workers who move into science information 
after considerable and valuable experience of research and development and 
other relevant activities. It is rarely reasonable o~ realistic to expect such people 
to undertake normal full-time courses. of professiOnal education, but it is in the 
interest of the workers themselves, thetr emplo~ers and the profession in general 
that they should be enabled to become professiOnally qualified. 

336. We urge the need for a "mature entry".route to professional qualification for 
genuinely mature entrants of graduate standmg and conszder the Library Associa­
tion's proposed mature entry scheme to meet the great majority of our criteria. 
Such a scheme, operated under the rigorous conditions set out by the Library 
Association, would be no "soft-option" and wo':'ld be the means of bringing many 
valuable recruits into professional life and affazrs (paragraphs 213, 214). 

337. The policy for short courses in the field of Iibrarianship and information 
work, which is being worked out at national level, is welcomed. It seems clear 
that Aslib and the Schools of Librarianship are in a particularly strong position 
for organising and presenting short courses (paragraphs 215-222), and so are 
some of our great libraries, such as the N.L.L. and the National Reference 
Library for Science and Invention (paragraph 223). 
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338. Evening courses have still a part to play in providing a suitable part-time 
route to professional qualification for students whose exceptional circumstances 
preclude the normal, full-time route (paragraphs 224-227). At Assistant (technical) 
level, day-release courses also have a part to play (paragraph 228). 
339. Sandwich courses merit careful consideration, and the Industrial Training 
Act offers important possibilities of support. The support and recognition of the 
Industrial Training Boards should be sought for as many courses in the science 
information field as possible (paragraphs 229, 230). 
340. The needs of professional education in the science information field call for 
maximum collaboration between the Library Association, the Institute of Infor­
mation Scientists, Aslib, the Association of British Library Schools and other 
relevant organisations concerned with education and training. Suclz collaboration 
could be particularly fruitful in establishing general, nationally accepted standards 
and in the accreditation of courses for particular purposes and qualifications 
(paragraph 232). 

Chapter 5. The institutionY providing professional education 
341. The University Schools. All five university schools welcome science 
graduates, and at Sheffield University and City University specialised courses 
in science infonnation work have been accepted by S.R.C. for the tenure of 
their advanced studentships. The students on both of these courses are of 
encouragingly high academic calibre (paragraph 237). 
342. There is still widespread ignorance of the scope and possibilities of science 
information work and extensive and continued publicity is called for to make its 
attractions more widely known to good graduates (paragraph 236). 
343. Increased availability of S.R.C. advanced course studentships for suitably 
qualified students would be in the national interest. These studentships have already 
played a major part in attracting good science graduates into information work 
(paragraph 242). 
344. Research and higher degree activity is particularly appropriate to the univer­
sity schools, which should be natural centres for research in their fields. Such 
activity should be extended and encouraged (paragraph 240). Maximum advantage 
should be taken of the possibilities for inter-disciplinary co-operation, which are 
also a feature of the university schools (paragraph 243). 
345. A general weakness of the university schools at present is that they are_ too 
small to benefit from the economies that come with a greater scale of operatzons. 
111ore professionally qualified science and technology graduates are badly needed for 
science information work. It is urged that the most effective and efficient way to pro­
duce them would be to enable the present university schools to expand, if they so 
wish, rather than create new university schools which would merely add to the 
competition for scarce resources of specialised staff and scientifically qualified 
students (paragraph 245). 
346. The Non-university Schools. The 12 non-university schools are offering, 
through the Library Association's syllabuses, combinations of subjects which 
provide very useful courses for special library work in the fields of science and 
technology (paragraph 246). Given the additional freedom that would come with 
internal examining, the non-university schools could obviously provide still more 
effective courses for special library work (paragraphs 255, 259). 
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347. With the emergence of polytechnics and possibilities of degree courses 
within the C.N.A.A. framework, there should be important opportunities for 
offering courses with a much stronger scientific content (paragraphs 247-249). 

Chapter 6. Special Problems 
348. Practical Experience. Students gain more benefit from a course if it is 
preceded by relevant practical experience (paragraph 261). The problem of 
trainee placements is recognised, and it is believed that a satisfactory long-term 
solution will involve some sort of payment to units which agree to take trainees 
(paragraph 262). 

349. The Supply of Teachers. It is difficult, sometimes virtually impossible, to 
recruit suitably qualified teachers for science information work, and a determined 
effort is needed to overcome disincentives to moving into teaching (paragraphs 
264-268). 

350. Opportunities for secondment to and from teaching should be created, salary 
and promotion expectations should be given careful consideration and speedy and 
effective action should be taken to bring about a national scheme for the transference 
of pension rights (paragraphs 269-272). 

351. Movement in both directions, between educational institutions and the 
field, is of great importance in ensuring a flow of new ideas both into and out of 
the schools. 

352. Foreign Language Competence. With half of the world's output of scientific 
and technological literature in languages other than English, foreign language 
competence is of great importance to scientists and science information workers 
(paragraph 273). 

353. Science information workers are required for work at four levels of foreign 
language competence: 

(i) finding out what relevant materials in foreign languages exist; 
(ii) abstracting scientific papers; 

(iii) translating full-length scientific papers; 
(iv) interpreting at scientific meetings (paragraph 276). 

354. There is need for more research into the design of special purpose foreign 
language courses (paragraph 275). 

355. At its highest levels, work with foreign language materials calls for a 
combination of considerable subject competence and considerable language 
competence, preferably in the same person. Such a combination is becoming 
increasingly rare (paragraph 279). 

356. Schemes should be developed for the "on-the-job" learning of foreign 
languages in countries abroad for science students and science information workers 
(paragraph 280). 

357. A small number of scholarships should be created to allow outstanding 
translators in science and technology to be trained in interpreting, partly in this 
country and partly abroad (paragraph 281). 
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